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T may venture to explaiti that an effort haa been 
nvitle to render all trade statistics on the stonciawls of 
English weights and measures, and while giving the 
rnpce values to state now and again the equivalents in 
pounds sterling (Is. \(l. to the rupee). Unfortunately, 
by the time the press order had to be given, elEcial 
1*0111 ms lati^r than 1905-6 wore not as a rule available 
for all aspects of trade, so that while incidentally 
quoting such IxJturns as were to hand of a later date, 
the main contentions of the work turn on the ]K>sitioiis 
athiined in 1905-6. 

I cannot close these explanatory remarks without 
staling * that the bulk of the work has been written 
from the material sent to me fit>m India by llfr. I. H. 
Burktll, If.A., Reporter on Economic Products. In 
connection, with the preparation of the l}ie(ionartf tliere 
had been estuhlislicd in that olllce what have come to be 
officially known as the “Ledger-s.” These consist of 
books of blank paper assorted within boxes according 
to the names of the products li^Xp^dip. Into the Ixioks 
had been pasted euttiugs'J^m inimeroi^ publications, 
official and otherwise, in^se^end* JLdatc, passing oiT^ 
ward to the J)ictioHartf and subsequently to the present 
( day. It thus became comparatively easy to ascertain all 
^ new particulars, and to verify the data and correct the 

i mistakes of the older work. In a siniilar manner, 

tliough perhaps not on so elaborate a scale, cuttings 
bad lieen praser^’cd for many years past both in the 
Revenue and Statistical Department of the India Office 
aud in the Office of the Director of Kew. In addition, 
therefore, to the material amassed in India, I had placed 
at my disposal the papers brought together in England 
in the manner indicated, and the work ns issued may, 

I trust, be found a useful digest, within the previously 
assigned limits, of all available information. Luatly, E 
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• must take the opportunity to acknowledge my great 
indebtedness to the Librarians of the India Office and of 
the Kew Hcrlmrium for the limitless facilities afforded 
me in consulting the numerous works, not recorded in the 
official ledgers, and for thus having greatly enhanced 
the value of the historic details. The primary objects 
kept in view have been to restrict ohserration to what 
concerns India, and to make the work of practical value 
to the Commei'Co and Industry of that ^sountry. 

GEOEGE WATT. 


Atfic Gardens, Jidy 1908. 
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^'ft***- s Aoxb., Tmnt. See. AtU, 1604, D.E.P- 
' ’ L 375 ; Gamble, 1,7 0. 

xV«^ Twii*., I9M, 10-1; STBRCULfAtfi*. PereRiiid Indian Honip Fereimlal 
or 1/evila (Totton, fjfaMd'm&o/, kauud, olak-tetniei, fatm-ktpfuht, etc. 

A Urf^ open bush, widely distributed tbxoug^bout tlie bot moist trocU 
of India and readily propagate;! by ctittin^. 

i„ lIS? di«™™rol by Roshtnid* flbm 

ID J801 far Btmp end Fltaji H b ooflily NfjMnitad hv rettlna in 

wntcr OT hy dmorticabon. li mity be mnde to yjetd iicniuilty t*ro or ihree 
crops <rf shoots from 4 to « t^l loc^ bot socordV U> Qnmbti requires rfeb 
land md plenty of meisture, TJw rootrbarfc is bold in high wtoem by Xative 
proctitioncrs as a Mwicrtb fqr dywacnorrh;^ fW. Cross, Chtm. in Imp. 

Ind,, 1S15(5, ttdff.f 18901 Gj rtc., cte.J ^ 


ABRU5 P]R£C^QHIU5. Linn .; FI. Sr /ad.,iL, 175; Ganiblct i^ w.p. 
Man. Ind, Timbs., 1902, 240; Luoumisos*, Cmb’sHtye, Jequirity, US 14, 
the so'called Indian Liquorice ; a plant more or less sacred, ah^ Crab'a-Eyn. 
known by the following antues—roll'. sronn^Jit. jim/JW, jnn'-yfaja, 
etc., mostly traceable to fuit;*d ia the Sanskrit, A beautiful climbing 
sbnib found tbronghmit the plains of India and Burma, and on the Hiina' 
lava and otlier hills up to altitudes of S.OOO feet—cosmopoUtau in the 
tropics. 

The shmUI ■hiMag ripid wilf oi^ almovl iifbiver«aUy tiaiid by Indjim gold- 
4ixutli4 Bf wm^hlft tlwy <L%-«rib^ I “75 grama. Thu Kob-j^nur dumuind wu 
wwghi-d vdlh ml4 i»«Kla, Tlw lunw, hownvAr^ the mjininid 

u*9 to whkii lh*y An put. Groiidil d«wa ia m Wl« with m. littlo Cdld wotcr^ 

Lhey Mro modif ^ into onuill poilltod ^yUnden f«rt* or If imwmHJ *h#l 

below the okio of AbuEcieks nr «v«n of A hiiidjm b«u^s dcoth in A fow houm. 

Tlifem VtcTf}, for 03CiifTip1e<, 29 ouoa of abirua-poliKiiung iti unimAla ri 7 p 4 >ricd fjotn 
tbo N.,\V, fljkd C, lYoviimai la J89T-9; from ihe I'uijttb (18117-11103) IH cooei 
and. onA ol biiixum pDiAOnirLg; nild from Dong^, 9 Oiiiinjil ami 3 hiimaii 
The |#||- 44 jd dine (iHconlmg to Kobert) ia cmJy O'CIOOOI grm- jinr kilo of 
wdght The lOSltr pnipcity la duo ta iwa protoido^« gjobulia 
•Sbaifwm —Hfid ID ihua clo«iy BoalOgoixt tu iho viisroiii of rniake^ 

'^be ieeda mny BOMthalr podjKiiutua prop^y h Ulcn deulf^^ r«i 

Iww Sndiflb«mt ouboUtute for U^uOriw. [The zumet of a 

thu mom hoportitct mtera ii«si ba qiiutod tTpddVil, 

Wttr-MitcArU^ f7f4rAw#T nir.: aUa Pkamf^. /udt. UL 

■h ol-'S ■ Tlicvanol, S^roprlf in £f0<mb /Fiif«ilan» cte., 1087^ pt. iii,* 

1 





^CAGl^ 

Ctum Arfrbfo 

i*. 14-7. * 


Plbn^ 


GENERIC PROPERTIES OF ACACIA 

ABUTII-ON AVlCENHJEp iim fN,; FL Hr. Jiad., i., 326“? i 
SIalvaceje. Tbo tadian Mdbw or Amedcan Jyt<J, A small bliah met 
with in Nofth Weet Ttidia, Sind* Kashmijr, ^tc. 

'Hm bftrk vickls ttFiHHEp apoken ol m Aup^riqr to Juto {Dod^. UmcIuI 
riant* Xf j tFerH M). Araurdiog to P^lhte^ ths fibre ia much vfttiicd in Knab- 
l^lir, A. fpprfifiiiii, Sa.'rtlt uid 4x niiJi¥«j-it#w, ff. iipeciM thiit ffCim 

I bA iniluritrml aiJWtdpoiiit ccumot !» icpamted from oiwh oUlcr. llaw fnttt^T 
IN distributed tlmji^jhout IndU^ in frwt the impicB, and tile Iftlter ia metVilh 
f'hLcQy io U'ratoat Imlin. 'Ehi^y ore oltcii apokcD o^ oa CotUltry Midlow. 
ffwirnm, pofcinV iho BtyKla beiJ^g hal6ij. Tlwy yield heautifiit vi/him ™t 

J3br\*s% nnd Uw Imiviw* rootrt and needs ora rkih in mueiha^i hrrUW used ne 
dumulcento, efiioUicuitif;. and imd proHlfHbed in Jovctn AS cooluig 


UtiUdjM. MRPinnti&fl. 


D.lLP.p 

u 17^1; 

tv., 180; 
v.i ssao. 


CVMTunftdriJ 

Slieelv. 


J''Tiip4ftkP. 


Fulfill QUBW 




A^enltOTKi 


FiUldiT, 

Ajeri^EU^liNa^ 

Spodia, 


D.ILP.. 

^itbuL 


A a AC I At ri ; FL Mr. Iftd., ii.* 292-8 ; 1^2p 

No. 2 I lEOUSHNOsje. A genus of spinose or priuk^ climbing ahml^ 
of trees^ wliicb constitute? tbo most cbaractelistic group ul plants in 
tbo 8ub-ordcr Mimose^ There nre in ell 430 species, of wbiEih two* 
tbiidi arc peculkr to Australia. India possesses onl^^ some 2% and 
tlieae are distributed thronghoiit tlio plniusp tiro asccudiiLg to altitudes 
gf neatly GpOOO feet. [€f^ Praiiij ^ome ildlilfuMiai Leguminos^v^ Jpuffi. 
As. Soc., Ikng., 1897p Livi., 506-H; Gamble, Man. Ind. Timfca.p 
291-302 ; limndij, ImL Trw, 2G3-9 ■ Dutliiop FL Upp- Gang. Pin in, 

i., 332-9 ; Cuokop Pf, Pftt* l.p 4-13-61*] 

It inJght olmnsf be aaid thiit. ovefy Itldion apijcc la of aanu> eCOncirUc vaJuo. 
■Tlirwi BIO of commerfioi importiuacc, Armrt# nt^A4^‘a. .4, and 

A- whale Hue ramfliodGr tOv nwinly of local The bushy 

and orhoHwent forma, aa a ndc, olfotd natrinAnnt barkl, kav»r or pods, nlld 
0 X 0 apprccifdcHl na ^eoIOLSESi Im) Tass or a* Ilf Jc AuKlLlAWlCi. Many of thflm 
afT-orJ liBcful Gum^ that ore niotc or Icm nolnbla nuii cdibK IntorentUag pftT' 
ticulaia regafdiug tbn fungi UtBl appear to bo anatrumcntol W the foctiaation 
i^f Uiooo miiiiN will t» fuuad Ja a paper written by Sit. Prebblo, ftnd 

publiabod in iJic rharmae^^mph^ Jnaica fL* 544-^h llw bnrks of iioii» 
■piooica ykJd oonr® cfcrdngD FlBFlMs. The [najorily of tlic ircM nra of the 
Veduo to the intinbiumta of tlw trocta wiirro tlmy nrn at adi prevalent, both ns 
iourcca of TtMBEJi nnd Fuisu With regard %o thfl tinibcr, Mr. Ganshto oboon oa 
Lliat tlw Indian apedos Jiav® almrp prenducnt t£u>dullary rajH, wliieh ore aiiort 
l. f'iii'rr'h Mr and Iput long m tho Ctlirrs^ .As a ruto 

tliev BTC not woU inartod in a radiil tetiifon, bnt A. w*itr*j^hiwn and nrc 

t^xe^itioiufii in th^ rrepoetp GiP forroor being licoutifuJIy marked AU tho tptxltm 
of are troognied oa of the atjumit ImportoncO in AQ^nnrL^pJt, ns for 

exocntda in the twlmnoGDa of wuatc londo, IndcecL in coltoin arid repono, tthi?y 
m the ciuef KVC* and ahruba mut vritlu And Tuatly, cither « hvinv iiodgOi or m 
dead thorny fence* tiusir fpmw property ia Tmich appreciated for tho prutecition 
of euiavatcd lan^ and the kiavre l^atcn rro[n thct«1gf oiTord a CDiich-va:iniHil 
Fui>D]tB lo the oaitlo of the regiuJi* in which they ii» |ilentCfi4, 

A faw forvigri apeeiiM haW boMme coinpicicly occlimatiaed in Indii, aneh 
u I. the AuatmUon. Whit* or Silver Wattle t *t**fif ^tho 

Auairolian Mliick Walllwi ihtf Common Wattle. IlweC ore fairly; 

tfezivra] in tlic wa™ temperaC* traeta of India, mnra Mpeamlly in tha Nllgiri 
liiUft, wlwre thev were knlroduccd in lS4n. [C/, bidden, Gohw and B^nt of 
AnA^ia. m^'Rooperi dyri. IWrJ, .No. 1: Imp. Inst Tich. Eepi*-, 

JUtl3, 3 J-Mi.l , 

It limy periiapa aufhre to dutd vpry l^ehy with th* flo-eaUed llnifnpotlanl 
«pcH-ieji and to touiili mainly oti d»ir irpiHfiDJ fratnret of inlm*t, leaving lllv 
H^ncr-d gbaervationa on more or Isaa appljcablo lo them oU. 

A. arLbLe&, If'idii.; FI. lir. Ind., ii., 293. This ia th« Indian 
Oum Araljjo Trws, tlie babAi or i-i'br, galrttr, bakart oto. 

Putt {Mat. Mtd. tlind,, 160J gives it the Sanaimt baide ot while 

babula is a wgni which accenling to Kioe i» otily Saostridsad, uni 
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THE INDIAN Omi ARABIC TREE 

” M B& 24, Mid th&iEro™ cpdcwcU for KroziAg rtii4 fwoi a* 251, tlim leuving 
It Mt pKfll- of lU. 227. Df. Leciihcr {Affri. Liti^-, ipft. No. ISr Jl!® 

working aranm for am *CW of limil in AgfH imdcr bttb^d H Ka, 140 ond tho 
RTM rponpta R*^ 440p » th*i tho not proJit in 10 yoora (rativo 1^ J^- But 
m noitim of tbM* 4 ;fl«a doM allowimoa Appw to Imvu boon nmo for tbo hJo of 
bitrk, tiw pJantatiaiiH bavirhi! boon ultdcirtak^^fk simpLy for fuol purpcwM, hi 
OOillcluwDa iTiiifty bo t»b»en-od thol on gtKnl wit tho trro I9 wueh tb«a graemridU*, 
i* fJIcwed to grow to a fwly lingo w'lOj. nnd i« iKoordillgly vaijod mOrt (W a 
tjmbor tr«s thim a» 4 •ouroa of A tree im cumakJuJfod tntl-growm in front 

20 to JO ywkTB, and may tban fatoli from Ha. 40 tu R«. 100 accordinig to tliDat%>7 of 
tho tlmbur aflorded. ,. , ^ . ,« 

Tba varioty (mctilioned [ibo\^) W ImuIhi or rvdi> that luuaUy iptjwu in 
Donir Odd Wefttern Icdio. wliiin fwl only ia ctfSHirod. Tho ff fha or godi iff Oniitiarily 
bJLdwhI to nxn to limber. SuiHK«4 in ciiltivaEiun wonld l*«!ni to d^pc^nd mjton 
KvorlJ cireuiuataneiia^ auch ua tbfi iK>4ircity and C 0 li 4 »llLK-nt logb pridw nf fiisL 
n KowJ joarkot for tho boric, IbiS OJialflnKJ of iiiifublo land at few ronto, Ptc,, oto. 
BuEp it iwuin mover bo iargfUtUm thot^ to bo HuC^OWful, prodiwjlioTi of Mml fool 
luid fmirui bark omat bo in oUmo ppoiimity to tlio markotH, since uidtUT luoduct 
ouuld boar h(m>7 ndlway frvtflhLa. ’ , , , , . « t * i 

Sail. _Accortiing to iiiwti obfiorviirt tfie lol^wf prelorH a ^iidy U#it luiuii or 

black oatton ooil to heavy clay, but apiieora lo bo ftomowbni irtdiff^rtmt in tba 
prcfiBcoo of A foirly pdcOentagti of reA or ffftor b'*Tl>'nflN>ent salts—oce 

aiwujl pp„ Gl-Oj. But jtdDQff notOU^vOiNj eitlv^r on rooky and JiiJly ground or on 
lov-lyinfCUiul ■ubnwfged tracts, liCfice plantnationii lo bo nifclu profUablo must be on 
fairly llMd ^Otla. Ufa® >Tflld and qiuOity of the gum, of tlie taitmng bark and of 
tiMs 4rnber->EU tbitrt cliief pioduet#—grsatly depund Oft the ceudition of llie plant. 

“Ibo life of tbe tfOO U gonerally said to be about 20 to 30 yeftm s 
at all ovenm afto^ that a^ju it seems to become a fiHAdy V'ittim to Iho nvvugce of 
varvom ifftata, among which the gruba of one or two tongseom beetles may U* 
spwdally montiuued, Mr. Stebbing (iniuricus o/ Fore*! Tresr^ &7^ (til) 

descHbOi those wA a-pi in^f bj■ and Fn^-hu^riaHMiH n It4 

grcftl«ft ennmy^ howovisr (cwp«bdly during the l5»t 3 or 5 yoara of its existence), 
ia probably the goat« 

The (Simmercjaj products and ntiliflatioiia of htiM may be dtalt with under 
the feliowing biMfcdi'nj^!— 

1, Tile Otfirt.—Tbifl in Msn^h, ApriJ Slid Ma>-, sccoiduig to 

the vast majority o( nsports, but in connection with Aiuntaar it is said 
to ooxe from the tKes in the icontliii of Octobor, NoTeiftber and December. 
A tree yields a inAxurnim o( nhout 2 lb. a ye&T, but the average niight be 
□lore safely put at a few ouueres. In certain lixnJitMM little or no guiu 
is given by the trecs^ ami seasunal varifttacna in jueld are aha well known 
and arc said to be dependent on abnormal clitimtic conditioos. Tapping 
tlio trees is generally ^lieved to aecaJerste the floWp but this is not often 
practised, and may be detected hy the pfusence of long stalactiferiu mimm- 
The gum occurs in the form of imgnlar and brokco tears agglutinated, 
each tear being hnU an inch in «ia and of a pale atraw-coloiir to red^ 
brown or almost bkek, accordtnjg to the age of the tre*. The quantity 
yielded varies directly^ but the lightnati of colour and quality, inveTsely 
to the age of the tree. Buch, at icaflt+ is the general opinion, although 
the Amritsar report stated that old trees do not yield any gum at 
all. Ijong eipoauxe to atinospherio inilnEUCes, more especially to damp 
and rain, darkens tha colour and lowers ths value ot the guiiiT 
besides making it astringent owing to the nuantity of Unniti (from the 
bark, doubtless] with which it becomes cWged. [C/, Vilboachevitch, 
JaUTft. ^AgrL TfOp., 1901, i.* 49.] Observers have also noted 
that gum exuding from gnarled stems or iliscascd portions is dark ; 
moreover^ that it vanes in colouf and becoinca brittle by exposure 
to the Bua or artifidal heat. [Cf. in Pharm. Zfit., IS, IlO ; /ourn, 

Chem. 1903, xsiL, The purer and paler^eolourod gums 

A 


Cbkiiir. 




mm OF BABUL GUE 

m1uo« r^Lling's Holotion only sLgbtlyp Arc darkened iji colour by ferrio 
^rliloTidc and gelatinised by borux. Tlw dark^ oamplea (bighly cbarge<i 
wiGi baTiTiin) am pm^dpitat^ by basic acetate of leadp iorm inky coLorationa 
with ferric ohloridcp deep brown Tvith bichromaNi of potash ami rod with 
molybdate oE ammonia. They fmely reduce Pebling's solution. Moreover, 
the darker portions are much Icoa soluble in water and leave a gelatlitoua 
portion undisBolved. [Cf. PharmU€ 0 (fr Ini,^ Li 551,} 

vmmA —Indian gtiiii ambie bi used io CAiJcp-^&iN'riSio nud in all other 
industxieii where a muailaga is ncccosBiy" and Ln which the peculiar pro- 
perdes of this particular gum are fecogoisw aa specially suitable. Amongst 
other minor purpo^ it is, for example, employed os an ingredient in 
whitewash aiid^ in paints used for w all-distomperifig. It is added to 
certain Mofttsas snd to paint? that ore used for clay toys. Asa ^ItcMdiJKU 
it ia an indifferent subsdtute for the true gum arabio of European phar¬ 
macy. It is often used as a vebicLc for castor oil* and has the merit oE 
absorbing the offonsiye aiDoU^ One drachm of gum diBsolvcd in ^ os. of 
w^ater will ciiTTy 1 ok* of castor oiL Its use in looenge-iorm ta diminishccl 
by the fact that it ia less soluble thnd the true Gum Arabic. [0/, Taleef 
Sirr^ef (Playfair, tranai), JS3S, H2-3.] 

At one time the- gum was said to form an Important itom of human 
Food in times of scarcity, but recent Inquiry has bTought out a Eat 
contradiction of that statement from almost every ilistrict in India. The 
gum at all seosotia is several timea as expensive as the groins eaten by the 
poor; preferably, there tore, they would purchase grain with it. It is 
nowhere so abundant os to become a famme food. It is, howex'er, ua- 
questionably edible, aiul fiisd with ghi^ sugar and spleen, is employed in 
the prepamtioQ of certain Kativc isweetmeata which ore very generally 
ealen after child-birth* 

So far as they have prccccded, the iovestigatlons into the Indian 
gums suitable for the European confealionery trade ha^-e reveated several 
very aurprisliig ciroumstanecs connected with this gum. There are^ for 
example^ great varintioim in quality, which are not alone to be explained 
by adulteration with inferior gums. Not only does the quabty depend 
largely cm the age and variety of tree, but on tbc IcH'ality of prod lie lion. 
Thus two sampli^, one said to have been the best quality from Nagpur^ 
the other from Cnwnpore (both believed to have been anthontio sarnples 
of vlrcmVi gurnh were forward sd to Mcssis. Ri}wntn>e A Co- 

for examination and rvport. The reply which came in dne couisg was— 
They gave exceedingly dark selntiodDi of meflium strength^ but both nrq 
quite useless to us on account of the eotour." .\ third eonslgnment 
procured from tlic FanjAb w^as said to give “a pale aolutioii, very thin 
and probably of little value for any purpose/^ The best Inrlian ciiible 
gum, from Mewrs* Kowntree Co/s standpoint, would appear to be 
that referred to under ,1* It would thus seem that* 

far from Jr^fein affording the host edible gum amble of India, 

it might almost be described os the least importAnt of aJi the Tndiao 
edible guma. It seeiUB, however, probable that hahui gum from 8iud 
may bo of a much superior quality to that from other parts of India. 
As met with m trade this gum comas mainly fjom the Central Provinces 
niwi Bemr and is known io Bombay as UmitmmUi and But 

attention may hm be called to the circurnstaitce oftan diacussed by 
VUbouchevitch, f,c, 48}, that all gum from tho same ipociei and even 
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TlJE INDIAN OLIM AKABIC TREE 


ACACtA 

AHAB1CA 
Ta^iliTip Baric 

from tke same tree ib not of equal quality^. Tbe vaiiation is doubtless 
duo to b^Kitllio action^ and ants ba%'e boen spoken of us ladlitatjng the^ 
ingress itid dispersion of the booiili. 

rvfcr.—The infonnation available rv^garding Oie priee at wbieli ilie 
gtnn CBU be procured is so oonfliating os to render the returns praetioally 
worthless. They range from Ra, ]2 to Ea. per 100 lb* 

Babul- 2, jh^ Jjano/njc Jtttd Djetnx^ BArk.^Bahui-hi%rk is perhaps ono of 

bark Tam leofft cxtenaively used and most bigtily valueil i>l the emdo toiming 

materials of India. It is in fact, with many of the Native lunners^ 
the ehief TANTnxo Sctbstance in practkally all provinoes e:scept Kouth 
Ij Lilia ^ where its place is to a largje extent taken by the tanuera Cassia 
{fVij¥.Hifr It la also very oxtensively eippky<wi by the 

dyers beeanse of the licb colours it affords. In a work snch as the present, 
ftpaee cannot bo afforded to deal with the methods of dyeing and 
tunning pursued, not to furnish the fottnuJ^e of the special preparations 
employed. The reader must consult the Dictionary and other such works 
for all details. 

S«£fiH ol iairnd^.—Tho intmdilctCfy pamf^plu of the present ortirhs have ntmody 

pet forth aomo^or tho prOclicfU rOEUidprotlOiaji rtfOUrdlng preduction of 
Iriirk. It i* comdionly ohUiuod fmaa tr&r» felled For fu^l, and tho bark very 
ofton Iwccmds t>H> W0[>dinna> Wftgeo. Bo ngaja ntHBon-aticn hjia bewn iruuLo 
Ihnt tSit" li^rk from old fmm not so valitahlo M that from I pods 0 to 10 yoon 
of (i|:jo. In of^lor, howoi-er^ to obtain perfectly trustworthy intorniotiOD on 
thifi point an flrattettfivo serkc of barkii from a sclocM munbor of ilutriota was 
protiirod frem trees of vonoiin known and during rcrtnin €xod sroaona rf 
thd year. [Cf. AjgH- L*dg.^ IBM, NTn. 9^ 4^ Appamnlly rio report 

haa os yet Itocn pubtiiihrd of the rosulto Brn^nod at bj the o^cjuninatlDU 
of tliO borka. thos Bpedolly bronglit tugiithor for tbnt poTpi^Se. Hooper^ 
liow^vtfrt afliriUA Diat t-anniny contcHit undoubtedly iucroasca witli the 

in^ of tho tree (j4(pri. lB0i!> No. L and ho cit^s ft report of 

Mr. J. Tril of date 1045 in "rupport of that opinion which if exactly Ihc oppomto 
of tlip modem view held by tbo European tannimi of India, Roriajt inquiry' haSf 
however* beoa proscoutod ETuffiokriitly far to ewiT>al tho circunMtanoo that ooftid- 
bork la hardly likely to oomrpeto SUCcOMfully with tho limiung materials already 

f trornrablo in Europo, and IhM V*tty posnildy it wiSJ imvor oven pay to moan- 
act^ for export * tanning nxiroet from thii bark or frenn the brtrk and pods 
c!Omf)ined. Moch has b^ert Hritten on Ehhi tJaeine^ but it may be said that the 
ehird claims of frchiii^hark tom on its cheapnesa and abundance. It is huU^ 
and llie perc^'nlogo of tormui im Email* hence it eonnot bo pircflUlhly carried for 
n>ore than short Uistaziceo. Acoordingly tlio concluidon must \m lllat &gM'-ltlirk 
ii a tanning inafni^ of great loeal vduop biit ono that rtancla a pour chsnco of 
Fcmnii^ p| being exporCMl to any appreciable extent. It eOntOmS per cent, of eatechol 

tamim, wMrh taken a beautiful cmiin eelcitir whon predpitaled with g^lalfn. 
Martin says Dial | lb. of Iho hark ■ufficos fur eftch noHiUnd of Ilfdoa. [Cf. 
Mof%&graphM^ Tanukn^, ond ITortinjr »a Leaihtr tValtnn^ 2^* Martin, 

7 ; Chftttorton, Madra#p 2d j Rowland N. L, Chondm* 11-2; 

tl G. caspne^x Trotich, C. fVdO.^ 7.] 

pff^ mod —Vtry little of la dt>fiaita nature con bo puhlishcd 

on aubjsKito. It hoff been reported recently that the atmual con- 

auniptioTi in Cawnpore alono is over 200p0OD msuhds, value^I at dght 
annas a nmuud. But Cawnpore is the grtat Unniii^ centre of Imlia, and, 
thorefol-e* ito tranaacdoiiB ropitHcnt a very large slice of the total tralBc 
in the bark. Quotations have been obtaini^ from Dumiaon^ Bandelkhsnd, 
the Central Provinees, Shahpura (ia Rajputatia], Delhi, Poona, etc., etc., 
which show that the hart fetches from S annas to m raiich as Es. 2-4 
per 100 lb. These and such as tlicaa arc the returns that have come to 
hftndp and they afford ve:^ little trustworthy inlonuation other than 
that the bark is a local; product which In point of price is^ like most 
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BABUL P01M5 AS A TAN 


acagi/C 

Tana i Oft M&t«riala 
other conimuclitietip very greotly by the Iawjs of supply and 

4rtixaiid. 

.Sd&uMMrk is ejtenBiiroly employed in India as an astringent Mudicink^ 
and tho aabes as a dentifrice. 


3 . TMitntaj^ Podr — lloxlmrgh (Traiw. Soc. xxiii.p 40 &-IO} Podn, 

was fipporently the first person to draw the attention of Eiirope to 
the large and valuable supply of the** pwk that might he proouird 
from India. This subject did not^ howeVeTp seem to attract much nt- 
tentton until 18144 , when an abssicdly high valuation as a Tan^tso T^a- 
TanlAL was atlribntocl to the potlti^ It was then aflinned tliat Pr'hen ^ri™ 
rmslied and freed from seedi they would fet^di £40 a ton, or £i 0 per cenU 
tnom than was 4 lien being paid for oak-bark. This nattimHy led to 
numeiotiE experiments to test the )'ield per acre, the cost of production 
and methods of omshing and baling the material. When the deal fed 
report fiiislly came to hand from England, fwhui-pods ceased to attract 
attention \ they had been found to contain at most 1*1 per eent. of tannin, <if 

and could not bring more than £10 a ton. All interest in the aubjeet died 
as quiekiy as it had arisen. A more hopeful result seenw, howevetp 
to have been obtained by Mr. Chatterton. TAe A^ricukuTal Zw/jer, 

{ No* 9i 46} may bo consulted for furtber particnlsiiF. But crtiHhcd 
baJluif-pocJs impart a beRntiful c&lotjr to leatherp and mainly on that 
account enjoy a certain local reputation aa a weak tanning and dyeing 
nuiterial, useful in conjunction with other subatances. At the Cawnporo 
Tnnncries the pods are employed almost exclusively far the purpose 
of fCdioving the lime from skinaand hides, before tanning the latter with 
habiif^bark or other substances. The dyers of India often uriiise uw. 

pods lo obtain certain abadea that are admired in t^lieo printing. 

An extract may bo prepared from the immature pods by in^pisaarioii. 

This was known to the Andcots, and throngh the Greeks i:oache<ii the 
Arabs, to whom it was known as akakta. To this day a Drug comes \q 
India under that najiio from Turkey and Persia, and is sold by moat 
Afuhainmadan druggists. 'The unripe poda reduced^ to a powder, are 
u^;ed as a domesHo merlicine in all case* where an aatringent is indif ate^b 
They are emplfayed in tho manufacture of TpotH-pow&eh, aivd along 
witli sulphate of iron in the prepamrion of ink. Tho tender young pods lat 
are eatcri oa a Vmetablf, esnadally in times of scarcity. They are 
often pickled (ocAor) and view'od as a luxury^ especially by the Slarwarix. 

The green pods with their seeds are regularly given as Fooueu to goats, pt»dj#T. 
sheep, co^'Sp and camels. In Sind the green pods are much appreciateeb “W** 
and in the early part of the hot weather, during April and May, thfi sale 
of green pods forms an ImpoTtant Item in the forest revenue of that 
Prorince. In the Annual Eeporta of the Forest Department for Bombay 
(including Sind) the amounts oredited as lealSaed on this heading average 
from Rs. 12,000 to Rs. 30 . 206 . 

1 . JmmfiMf trwmr—Mxmt of ihe older writer* "PWik of Ihfi k-avtf* of I}lu 
ire* bciing alao iukkI tm a Tk^, but Acoordirig to vabiininoiii opirsioiu fiwmiy 
m bfkful tbij wouSd appmi to a mutake. They an? iornolLme* emjjlejied in 
d^-cing: and are alM oJtem utilwcd hi the jaanufftcture of ink, aa ihoi tliay do Vf*, 
pDHHMn tajinin hut in poch su^aJI quantity ju lo bo Uacli^ fU fl tan. Tlir c^f Int 
voliH of tbu !toa%-H im am Foopm, eapKiulty In lini« ef iearcily or faxiiine. FtjiJibr. 
Boaten from tho lopped and dried apinnaa briDicheH,. Uu'y om reguLorly piTra 
to cal tie. Altbough tho tepfl ia oevor IffiJTeaai^ftPib foTini^ a|!rfMsars from Pobrij4irj‘ 
to April Thci value at thia Buiim of fodder when rain rafl* raimol bo mVT- 
nat^ m lb* troB iif tberoby litllo, if at *JL a1T«i*d in the productinn ol foliage. 
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Tim Icavflt Mliatilulo fln ingrtdionl in Ihe ititoiicatiiw dnin ..f Tadian hdmD 
W *" way thoy arT^ nindfl iiii trit| 

Cf.«, -Ona of Ifw mott widely 
kno^ of t la minor I1.M of t lo plant ia for tootli*bri«l»w. Hh.wt twijp. ^ 
m«lo up into ,mnll h.mdl™ of oly.ul 1(M) cm-li and in tlmt for«7™ 

« « rejm^ nrlirto of tf,y|e from Knnir.bJ to Botnbay and pra^oX Xg^r 
Iniliii. They ore yory (.xtoiunMily in ilomand by tfie Mnrwnria j on lydnn ^ Ibo 

' ^ ’^“T? f!fm.n ifflfinHAiriin. In fact, tfiii ia the idiief baakot 

nf til,. iiHnonltiwnl nnd indiuitrija oIbbo* of many localitioa fmo 
Wlckerwa^ ^ I'f-ifl- It ■onvi porta of (he country fuhioa-tronii are Einillarly 

wiwlni^of liw young aiWHJta and the ^inea oro‘ooraidonnllTt^bvBd m 

It 'I'W* wot Offord much ahjSa, ond yet 
cmoiui y ^OUjtb yc^ little «oopt gmn will grow uiidcraMlh it, oJ, tl^ 
iwteunt It la mrely, if ever, allowed to get oatnbliEbGd in llie middle of ficlda 
For avimuo ptirpoaco, wherti ahjulo ia required, it is not a dmirablo tree But 
* W«ate fjindi fc(d.ipf in invaliiabje, wipeciS y Xtifo rrA 

i^onecenco gi^te ooiuo for nnxioty faty) Aifc.n. and Alkof^ E^aui. n &fii 
Gr« rapidJ^- l^i™ aa^eied with it.' a., that gmrSj Sb I “’o 

Sif pl«”^licnr. [O/. llibbcitrop, Ind. For.. pXpnlieoo 

:ili.r^d, ^mrtor of Agrtcudtunii in the Unit^ PbovjniMi, pdfewf 
SlI**^*^ ^SiiwpffT (OuiM} FrTwnmeute.l Sown tbieUv an n Hrnoy 

I^on mifinols and tJ p^Wn^^Su 

If^cn ^nds. Ah fiui«^ thn ipiny bougha atc^ uuiv^n^W firftD^vmd tjt> 

t^oipvrary jiratixUon lo valued Fw thcao Lii!3 

SS ehoiUd invariably be oammembyi in 

TiiniKW i. highly appmoiated for all foriit* of oerf- 
ciiUu^ impl^nta, liocauae of its hardnaes and dunibllity. It is lyramiiSl 

valued ur eo^wbMls, In itenffal, tbo L'nitod i-rovitwea Jj Iha 101^^^^ 
^' 7* ^plu^l in IIDIIBB construction or for fumit^ 
aa It in auppo^ to bo vrTT nolnclt^'. But in the I’antalu fSind and BomiiAv no 
Bucb aupcmtltion eaista. Md arrordingly it is frequently utiUsed tMioSufldine 

™d.m much appP^,i^,H where Kfvat «nmgtj7ii di^ired. In 4a^ it b fa 
riband for oojMitrnrtion of llic carta for which that town ia faio’JjA IvLn 

Bwutly It has been SuFIgnitod that bobuf-vrvd mieht ho 
employed for wood-pavit.^ A wntcr fa CatiiM fAfori'h ft ISfltl >!^L» 

nm wcrtbd wlim 0 cw>iknl ui v^ry durable tmd Jimch i-m&r to nifc 
o»d ahbpo tliiin tlm tunbem moat laniely uacd for tMivinjt.hloclia. 

M A ROiuvf^ of Fcrltt or TTUtHcoAL Jtuilly haltla n^hinh rKHilloti in ba.Fitilnp 
rAViitir, ItM rk.iJHvAticH, ill tlio %-idiiityol (U1 ™ 

pmfi^bloa All fiV(«ragiv-^k«i^ ini* will ipvi^ ^ irmufiijB of fuiii bmfn bnuJ^w 

iflAT^I hy tbi? ^rndnyi U^lway lliAt battd Jiud uitmd Wllm 
boa Iw^n freely diwi-oed afaeo'then, 71.0 pr«..iril^„U 

™mpueed with t,nd. Id forma of wood ftiH am fajurtoiw! 

7h und tiioreaver it hoa » l^b « 

fn ITI!^ '* "J osleniiivety uwd m the enlton and olfae^lla 

"‘^*•1’ “( I'Pi«r but would be oven mtwnoiteJiX X 

plo>-ed ware it proourablu in luflliHont ol..iTiria.vr» nwvoiy cm- 

A. Catechu, IFi’M,- FI, Br. /«f„ ii., 295 ; Heufte /« 
PL ^6, 288-92 i Pmin, Somt Addkimal J^^um’itiojtB 

^ 8 %h ii.i 508-9; Gamble. A/au! 

^1 IS tbo Cutcli Of Oateche tree, the jfcAmr 

or hoha. Pram has rcnderwl volueble service by wtabiMhing the 
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ACACIA 

VAllIETlES OF THK SPECIES catechu 

CuUsli £x)triLOt 

chBractfimtics nnd respective Bread o[ diatribytlon of the iKtcc foniift 
pi thi-i plant. Tbe^se are hmMy an follows 

FuneUU (If Uas Bj^«t: [» Caleebtk CoJ^j:, p«ftiU imcr MilA VltHotiPL 

AHair#.—Thifl 19 tha mdvt nQrthunri fnmu hA^ing Yteen reccnlisd (if 
met vMh in lIjkUJiTBt XiulimSf^ Simlii, Kjmgrn, Cinrkwa], ManoariD, Central Kwmm 
India, BibuTi nnd ue fur sijulh ne GAttjpun. Bat it never bwn found In the 
Eastern Hinlnlnvn iv^r in AalAm^ and it hoM been only once reportod m mot 
with in Burma. ' Thii is, ihewfara, t|ie baf^-yieldEnf form <*i Kiimnon—the pal® 
entehp ne it \% cnlliwi tha tAa£rp 

Vir, Cltecliuoldes. <7a£yx nod -peio^ ^iabnuM fruf fhf rmhu Oaiek. 

'fhii t* mfit with in Ik^ngol fmm llongliyr nnd Paten fo AiHun nnd 

Burmk Tbongh niiiio canunnn in Pogn and Promo jt hAii not Ju yet bcon 
eellceted in ttm ^hiuL hilla nor in Upper Bumm to the north of Ava it 
ie, therefore, tho cntch-pelding pinnt of Biinniw and Pegu Cntcti la UlO chief 
tonimereiai form df the ext met. It« beet nomra am itAair. kotr, tka^ ijte, 

Vir. (7) Sundn. Cnltfx^ prt^tl* and mcAu, nU —llik ie the Sontlimi Msili^ mnA 

ftnd Woetem plant and AJivt^ the mtell of ^fi¥lraa mid Bombay PrHidenciin, Ham^j CaiA. 
being very eotnmoa from Cnimbator® nojthwmrda io the I>eec&n, Konara and 
iJjjs Konkan. mud has bocn recorded «o far to the north-wmt u in KalhJaw^or 
Olid Hajpiutuin, mid t® tt» north-™t in Bnrinj^ at Sognitip MnmMlay,^ nnd 
tho Slmn hills- Jt ia tlio ^I-kkair (red CntechLik tho naflasandinf (dr eiiDply 
oaiufni, nr, oa Sir ^Vjaltor Elliot reudnim it* rAaitdnth also tljo kai^ liff , jtocAu, 
ihi^k Jtempu^ hanm, eta. [Cf- Cooke* FK Frt*. 

L, 4 f S| lloopor, i?rpr ZoSer, /jhJ. Jdur. lBa 3 --i* 2S.] 

CIlief Products. —These three forina of Txjr. fVtf*-rht/ are |taid to Fmportloa 
bd practically Identical in their propettiea and iim. They all vieM 
a Gum, an astringent EitTaAnr and a useful Tjmueiu 

The Gum is of a pale yellow colour and aften nccure in tears one inch Gum. 
in diameter^ It \b sweet to the taste, soluble in water* forms a strong 
jjalc-colonred mucilage and is not pitrcipitated by neutral acetate of lead* 
hut gelatinises with nadc acetate cl lead, ferric chlocido and borax^ It 
freely reduces Fcbliag"ii soktiortn It L>^ a better substitute for the True 
Jrobic than is bo^f gum. Moat of the superior qualities of Inj>[AM 
Gum Arabic, espeoially those of Sonth India, ate very possibh'' obtained 
from thU speciM of Acarta. 

Tbe TtMBEK.-—8apwood ^^lellowish-white* hcartwocwl either dark; or Timbar. 
light red, extremely nsrd. It seasons well, takes a fine polish and is 
extremely durable. It is usetl for all kinds of agricultiEra! implements, 
wheelwrights^ wort, etc. In Biirma it is employed for house posts and 
vpty largely os foci for the steamers of the Itrawaddy I^Dtilk, The h'uKL 
of dead ^hmr Is mneh valued by goldsimths. In Northern India cutcK 
wood is made into Crarcxsal, and U reprded w one of the best woods ai*r™a, 
for that purposed It has been pionounc^ gocnl for ruilway sleepers. A 
cubic foot of tQnrirj (□;) weighs from 50 to HO lb, ; of about 50 to 
70 lb-, and of (>J slightly more. But it in m tho material fmm which 
CcTCH extract is prepaid that the wood of this plant attains its greatest 
value. 


TifE EXTB4CJ CVTCff OR CATECftU. 

It is not proposed to deal w'ith thii sobstanec very elaborately in the 
present work. The artiola in the amplified os it been 

by The AgrmtUural {I&95, No. 1; JBMt Nofl. E 35; iW2, 

Ndd. I, 1; 1906* Ko. 3} contains practaeally all that is known. 
The reader is referred to these publicariona, and the remarks thst fallow 
must, therefore, be accepted as an abstract intended alone to act forth 
the aspects of comnicrcial interest:— 

CominflretaT Qaallll«i cf tlw Eitjatfi aad UrtRaOe of MoaiiAetare.^Hov for 
the peculioritiAa of Uie ahove-n^mtioiied uwk pocauzit lor ikc djBixeDl propartlefl 
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ef thit r«xtrs42t, 4i{i|inii4^ fwiv-wr to h&vo Unm iV«^rtEuii«L ft piuiy btf nwntiniued 
oa acunouB very pcisaibly eoimoirUMi with thot ono of 

thoonrllcAt C^iiropoiLn writers, EturbosA (1514 A.D. | Appoka of *b OXfjortwf 

from. ChmLuy lo Tho lumifl cticAo would Boem to Bimnly tho 

KminfVflo JtocAri, njiil rary }>oiidMly jmvo origin lo tbo modom IjUiII nnino 
f'arrcAfj. In 1574 Oamn ihv Orto (t-oW., xxKi.} fiavo a coinptoto mifNnint of tho 
plnnt. Bind of tho momifooturo ol tho oitrocE imdur Hn Tnmit ziaiUiQ of Mfi 
n word whtch by soiqo outhom lt*vo tho fimt. hojf of tho tmmty Calechti, HeOoud 
bt-iilff fieri vecl from rhuatw^ to flistil. It u prohnhlo, liOwuvor* thut lilthoi^gli 
t^koenrlieat Europeon aothoni Wiw tlip oittruot hHfig pfOpora] from .4. JtKurfn*, 
the Posh form u quilo ae nwont if not mote so. It' vrm not, howrvorg tuitil th^ 
«4Venk>enth oontilry thnt attriwtod tlio AttontEon of Europe. It wn* 

tJirii iiuppim^i to bo a niBtiiTEiJ earthy Kid oA it rcooliotl EkJtwpo by wny of Japiui 
it rwotnyod tho niuno of Tkhssj. .lAro^ficA^ About tho Baiuo timo CAiHiitllA nJao 
found- jtii way to EtieopOi and wiki dofi^4lod Ttrra Japoi^igi^ indinorimmBtolIy 
with raftJcAtL Cli!gr*r exploded tlio nunenil tiolioD of thmi by 

ropubliahine m 1*85 Gorria do Orta'a. oocoutiL of tho pn?paratjoii of tho extract. 
Ho omrincd that iti^ Ijonb qtidlity oamo froni Pegu. otliET Borta from Sufot. 
bar, Bengal luid Oeyloiu 

Hicre arc said bo bo tbiDeo fonns ot thw oiibsUnce ; (1) Dark Catechu 
D f Cuteltp chiofly used for industrial piLrpoisos ; f^) Indian Pale C.atechu 
or cryatallLne siib&tanro oaten m jm« or tnted iiledirinally j and 

(3) Keb^al ft ctTstalJiiio iitbaCftncc found nmbodd^d in the woodp 

much after the same fashion m BamA camphor. To obtain the oubU 
tho trwa liave to be fet!od+ hut the dcetniction is condneted in ho mthlesa 
a fashionp and jto widrspteati U the demand, that many oUkers aihrm 
the total extinction of the tree is throatoned [Cf. Upper Bufim Gm, 
Shun StaiiXf 1900p il.p pt. 314; For. Admm* liepL Pe^a Cire*^ 
1900-1 p 10; Sumiitarf^ SmL Oi^erniims, L&trer CMndwin Digt.^ 
1001-3, 3 ; Hooper, Repf. Zo^r. Jnd. dfu#.p 1904-^^ SS-T; l0O6-Tp 10.] 

The fotlowing particulam may bo ^von regarditig the maiiiiftictnre o| 
the two hrst-mentioned extracts 

1. Dark Cjstechu ur Peji^a Cuteh ^ — Three men generally trork to¬ 
gether ' one euta down the trees and drives the enttfo that rlra^ the log# 
to tho site of tho furnace ; tho second clears off the e«pwood nnd cuts 
the henrtwood up into the little chips required by tho thlpl man, who 
attends to the faniacea and boilers. Tho chipe are packed into earthen 
pota holding three to four gallons of wator^ and the vhole is boiled down 
to one -half ; the chips ore then taken out, and the Htjuid of 20 to 25 pots 
is inradually poiued into a latge iron pan or cauldron^ and again boiled 
and stirred and fresh liquid added from the earthen pots nntU the fluid 
attaiBH the consuteucy of Hjnjp. The cauldron ia then taken off tho fire 
and the contents stimsd continuously with a wooden paddle for four 
hours or morCp till the mass cools and can be handled. It is then taken 
out and spryad on leaves arrangcil within a wooden frame, lil^ a brick 
mould. It la left over-nighty and in the morning the extract is dry and 
ready to be crut np into pieces for the market. Jt might tKea he dcsciibed 
as a brick ol cutch weighing to 14 lb. A picturesque and illustrated 
account of the work is given by a coircspondent in The Emprest {July 
1903)+ 

Thy chips are sometimes boiled down a -Second timCp. hut aa a rule ver\* 
bttle is extracted by this further boiling. Much diSerence of opinion 
pravaila aa to the necessity of beating the liquid after the cauldron is 
taken ofl the fire. Some manufacturers are Aatiahed with half an hourp 
othcra give it os much as four or five hours. 

Cutch manufacture takes place from June 1 to March Si, but the 
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KATH ANP KfiERSAIj catbchu 

Pole CA.t«chn 

montiui of Decenib^r to M^rch incluAiv^ ait) those of rno^t enei^etie o])erA- 
tjpns. Tlic produce of each eaiiMmn ia ap^tmxbnately Itfl to 44 lb, a day* 
but the total yield during the ara«on tniiiiot. be nceurutely dctemnnwl 
eiace uiueh d&peui^ on the quality of the ttreft, thetr proximity to the 
boiling place and* above all, Ibe worldng days oI the Reafloifi, The pfoceefls 
of one cadldron inay be 2,000 lb., or it may exceed 6*000 lb. Aa to tbe 
yield of eutob per given weight of beartwooil, ii h helieviMl that d ton of xalJ. 
wockI might be taken aa yielding £50 to 300 lb. of euteb. 

In tbo western and northern traetii of India, RUeh jui Kaiuira, Dharwar, ottur 
Kbandesh, Sumt and fiaroefap and to Boint> extent Oliota Nagpur in BenQiah 
Ddira Dun and Gonda in Oudh, dark-coloured cutoh is also prepared by a 
process that only differn in minor details from that biiefiy described in eoH' 
iiection with Pegn. Tbn iadustr)^ in tbeso regions is on a much stnialler 
^ale and the appliances are correspondingly less perfeetj but the principle 
involved is the soiuCf In Gujarat, as a mlCt the tineas am not felled, but the 
larger branches are simply lopped off. had these aro nut and boiled down into 
entnh. The article itom these localitica M met with in tbo market differs, 
however, matenally in external appearance and shape from Pegu dutch. 

It occurs in small enbes, 6at cakes or roundf^ balls, and bi of a raclder 
colour and mare opaque fracture. Tlic influence of the msthod of manii' 
facturo* mote especially the uss of iron cauldrons, will be discussed in n 
further pamgmph. 

SJ. CAtreha or the errstalline substance known as A'ail.— This Miatwi pr 
is the T&stncted name, gis-en in Northrim ludift to a grey cryatallin* 
subiitanoe prepsjnd from a concentrated decoction of .f* wood 

by placing in it a few twigs and allowing tJie decoctlou to oooL The 
axe removed and the cxystalline substance found adhering to them is 
collected and piessed into large irregular cubc& Whether the liquid is 
rejected or is afterwards boiled down to prodtice a poor quality of dark 
catechu or cuteh has curiously enough not been recorded. The cubes 
of gru^y crystalline substance are the which is eaten by tlie Nativ'ei 
in their pan and which imparta with Hmo the red colour to the lips, ft is^ 
appatently, hardly ever exported to Europe, and the name balk, whlln KiiMaiM 
chioify applied to it, b in some parts of India unfortunately also given to 
cutch. Ki^ and ontch have by Europeans been mistaken for the 
Bubstauce, but the former la much purer ohcrmeally than the latter, and 
it may be owing to the fact of entoh bning the fonn ^xportfll to Europe 
that Catechu has lost the former position it held (W an astringent l^iEojciNE. aiwuc-bui Vm. 
It seems probable that die preparation of l-aih may be a secondaiy procc^iS SAModux 
from the cutch^ siuec its direct prepamtion from the original deoootion 
has only bceti obscrviKl at KumBoOt although the substouce i* nniverofllly 
used in pan ah over India* This subjeot deserves to ba thoronghly in- 
^^stigai^, and the merits d| ki$4h and itu process of pnipiitarioti made 
better known. In a further paragraph will found an abstract of recent 
investigations that have a bearing on tbo issue hero raised. [C/. Madden, 

JofUTi. Aj^ Eon. £kn^., 1S46, 665.] 

Zr Ke^rsal or K^crsalr — ^From the wood of Arurhi Catertm is xii™t 
occasionally obtained a pale crystalline substance known as khmai* The 
woodmen, when cutting up the timber for fuel. rKiiuetiTneff come aciw this 
substance sad carefully collect it^ since it is much valued os a medicine 
by the Hindus, and frtebee a high price. WL Dymook, Mai. ^fid. 
ind., 232 : Bomb. Gaz., vi., 13,] 
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/iirprDv 7 iifcjr» lit Manvtflcttire^^Thc AgncuUund No. 1) 

rtKTordfl Dr, Warth'a expcrimoxitd in tlie Eianufoatiuc ai f^iitch^ wi|li 
the reflultfl obtains! and the coziwpondejice that ensned on hia rccom- 
mendation lor the ^Atabliobineiit of ci^ntral f^etoid^s iioder Govenimeiit 
coiitml. Warth showed that the Native syatent was waatefuL and 
destructive^ mora especially through the use ol iron cauldrons. He 
ejq}lained that the active principla of cutch wn^ the taouLu known as 
CedeeAu-tanniiu This larms a greeniah-browTi compound with feme salts. 
There ia bIbo present* however, another subatiuieo known as Mtskitt, nad 
this is the active principle in iaiik, OT the edible form of outeb. Cateebin 
is, however, easily* changed into tannin. It is soluble in hot water but 
practically insoluble in cold water, while cn^esAu-taunin is completely 
soluble in cold wate r. From this simple fact Warth proposed that cateebin 
nbotiJd be invariably separated from the eatoahu-tannin and sold by itaelf, 
but he showed that it was essential that this should be acconiplishfid by 
a rapid process and in concentrated solutioua. Etti had previously poin ted 
out these pec uliari.ties, but Warth gave tliein a practical vfiluc. The 
ronceritmtcd decoction is by him lecoinmended to be set aside lor five 
days, to allow of the formation of the cryataUmc eo-tecbiiu Cold water is 
then added and the solution filtered, and the liltmfo sgain boiled down 
to loftii cutcH free from eateebin. As already suggested, it seems probable 
that by some such pmeess JfcafA may be regularly manufactured by the 
drug dealers of IndiUp since the Kumaon supply could hardly sulEce to 
meet the Indku consumption. 

Warth then demonstrated the injurious seriQu of iron on cateohin^ 
and urged that the cauldrons used should invariably be copper. T-fia 
observation that wood spotted with white deposits is richest in catechin, 
and that such wood is rnore prsvalent in Ondh than in Burtnat conhmis 
a widespread Native opinion, and probably points to sameihiDg peeulinT 
in the variety ol plant grown in Oudb [mr .«, n, aboveh aseomparetl 

with that of Burma {uhv* 

The inquiry w^as next prosoETuted by Dr. l^atber^ Agricultural Chemist 
to the Government of Indu. HLs assistaiitp Mr^ Cn llitiiL, furnished a most 
instructive table of analysis* iii w^liieh ho show'cd that cominercisl valua¬ 
tions mr^ly coiucidKl with percentage of catechu-tannin and catcchin (more 
isspecially of the latter)* but were dependent mainly upon the appennmcc 
of the extract. Bo Inr as the tanner is CE>ncorned the complete sbociice 
of ratechiii niight be said to he a recommendstion. Tjesiher dealt 
111 a most interEHtting niarmer with the beat inethodi cl cutting up the 
timber, with the effect of different kinds of water, the quantity of water 
required, and the time which was essential to boil the wood. He showed 
that it would be mom eeofiomiE^l to reduce the wood to shavings by the 
carpenterifl piano than to cut it into chips m nt present. When redm^d 
to shavings the yield of catechu-tannin and of tatechin was mueh hightu 
than with chips ; the proportion ol water to weight of wood could be 
miueed Irom 20 to 10 or even W; aiui the duration of boiling might 
be reduced from twelve hours to half an hdor. All these circumstiuiGes 
indicate not only vast hnaocial economiesj but the produetion of a superior 
quality of extract, oviag to the smaller smount of boiling that is necessary. 
The sepamtion of white catechu (or catechin} from cutnK (or oateebu- 
tannin), might be made n ootnmercial sucrass if accomplished ftom au 
extract prepared in tbe manner indicated by Leather. 


U 



PRODUCTIOS AND TRADE 

In The Ayrteultural Ledger (1896, No, 30) will bo foiiiid tlio miilte 
of Proieawr J. J. HuinmerB uid Mr. Roginsld B. Btown'B chcmiail 
iRvostigAtiona into the dyeing properties of cateobti'toimin njtd catechia. 
BrieSy, they have doMODatrated that both these aubataoces may under 
certain aircutnatHncea bo used as dyes. [C/. Joum. Soc. Chem, Indm,. 
Slarch 31, 1901, xi., 3-16.] The present puipoae has boon to con- 
Tey the facts of coitintercial importanco and the bearings of recent 
research (both botanical and chemical) on possible develountents of the 
euteh industry, 

t^roduetioa ai7<f Trade In Curch.—Tnistn’ortby rctnriis are nut 
avaibble legarding the piodncdoa of cuteh in India. Tbe trade ia 
very largely in the hands of small juanufactuieia and dealers. As a 
tiile the light to*Work the cuti-li forests belonging to Government is 
granted by license and sold by auction or tender. The period for 
wWch the licenses hold good is usually four montlis, Comwerehl 
CiVcofor (1896, No, 11) gives certain partienlan of interest regaiding the 
Burma trade. It is calculated that on the avemge 80 outcb trees are 
used per cauldron, and as tbe average pdee paid for the cauldrons 
comes to Rs. 225, the average price obtained per tme comes to Rs. 2-13. 
But each tree woald yield about 25 cubic feet, say half a ton, so 
that the price obtained is equivalent to Rs. S-10 per ton, or nearlv as 
much as is usually got from the local traders for underaized teak Inip. 

It would seenr that the Burma production averages from 130,000 to 
150,000 cwt. a year; tbe South Indian perhaps 1,000 cwt,; the Bombav 
perhaps half that quantity; and it is probable that Bengal and the United 
Provinces yield between them about 20,000 owt. This conceptinn of the 
probable annual production is inferred very largely from the returns of 
Foreign, Cbasting and Internal Trade, rather than from actual statistics, 
and consequently it ignores local consumption. Thns the total esporta to 
foreign countries were 183,729 cwt., valued at Rs. 36,96,106. in 1886-6: 
'122,082 cwt. in 1896-T; 91,187 cwt. in 1897-8 ; 61,669 cwt, in 1898-9: 
but they rose again to 127,815 cwt., valued at Rs. 24,70,422, ia 1899-1900; 
aank to 101,995 ewt. in 1900-1; and further to 66,162 cwt, in tha year 
following. In 1902-3 there was a alight improvement to 70,305 cwt., 
valued at Rs. 13,42,583, and a still further iinprovemertt in 1903-A, viz, 
to 112,936 ewt., valued at fis. 19,71,890. In 1904-^5, however, thev 
apiin fell to 63,562 cwt,, valued at Be. 9,71,041. and in 1906-7 to 
97,269 cwt,, valued at H*. 15,92,561. The trallio thus duct nates greatly, 
iut would seem on the whole to be declining. Usually Burma contributes 
about 98 per cent, of the total. For example, taking the total export 
for 1906-7, Burma furnished 95,451 cwt.. Bengal 1,^7 cwt., Madras 124 
ewt., and Bombay, 7 cwt. The Bengal trade scents for some years to 
have declined and direct sbipments from Burma to have incraaacd. The 
Umted Kingdom is the Country to which by far the largest Consignmeiita 
are usually made. The next in order arc, aa a rule, Egypt and either 
1 ranee, Germany or Holland. The trade with the Straits Setticuients 
hoa ateadjJy declined from 6,585 cwt. in 1898-9 to 1,796 ewt in 1901-2; 
m Gwt. in 1905-6, but rose to 854 in 1906-7. The United Kingdom takes 
from 70 to 80 per cent, of the total atmtial supply. Of the coastwise 
traffic Bengal (Calcutta) ia the most important recei^nug centra and Burma 
tte most important exporting. In 1805-6, Bengal received 35,079 cwt., 
but that traffic seems to have d«elin«dseriously, and in 1902-3 was only 
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I5+5G7 cwt.. and iiv 1005-6^ 10,678 pwt. The Rail and Kivcr-bome 
trade retuxiis ib.ow Bengal na the most iiuj^vrlant ree^hing |>mvinc 4 ?^ apd 
inaiply ttoni the town of Cdoutt4p hcnca doubt1e»« BurineeA, The UnitM 
Provincei might be called the moat importaat exportbg centre, the 
major portion of the aupply going to Bombay town and Presidener, 

Ap oonoLtin&p DO. ^ FL Br, Ind.^ ii**, 296. A conunon priakljr 
acandent bush mat with in tmpicat junglea throughont India. 

SillW the podfl of Ul44 bitsh are oxtewvely Uiwd aa a dotflfra?nt, tliay are 
i^oniawd with the Boav Nut ), and, indeed, they 

liear, M A ftde, the aaine venuuuhir auEuea^t^E. Hia or r>«w, blit ore \am^ 
tXmm aepurau-ly dutinguiiilmd m llw? ban f^Uha, ^ijeal-ai, ailtih, otcu Tlkw 

detewnt pecU are largely eo^jdH:ipd in woehinif «i!k nnd wooUen goads. Soiwe 
of the b«at tinctorial resulta are WlXos-od to be obtrunod only with yam washed 
With thia fonn ef Moap previous to bring dyed llioy are oxtonjively uflod in 
wadliing tlw Iwir^ and w ith much advaniaRa in olenruiiiig tumulked fci]v«t ploJte. 
In Nortlierii Kctigal Lhey nra utiliaod in ^uoping fiih, Tbo trade ki detorgont 
podfl muflt be very eonoiderabla in India os a whole. Ciilloctivn ri>tumai are* 
howover, not av-Hdalile, but wo read of from 10 to 13^ toai being impofted into 
Bombay annually, and truunly from South Kiknora. The MaU fJoiL. 

1S9«) Hpeokfl of the local supply aiming frtnn Polgliat and YanieTobab>v and 
orgea that on e^ort «bou]d be modo to pioeo th»« pod# oli the Europoon raarket. 

TliO bark of this bmih b to senio eitant uaixl as a. Tan fur Sailing-JilWA, luid 
b ini^iorkd for tiua purpfvo into Bombay rrom I^onara. WL ^omblcL Afaru 
jfnd. Tia^r^ lfl02, 2111 ; CookCp. FL Pns, Bimb., i.^ 4m J 

tA, Fapnealana, H'lYM. ,• FL Br, Ind., 292. A aiiHiU twa 

beat kriovir in Europo the Coaaie FlowcTp oud ourioufllj enough Ij 
in India deno^ by coinporAtive or desoriptive name^ suoh as mla^i 
(Englhih] or ki^r^ pisn-lxibui, ^u-kikar^ kankar, i'cdda oala, gaya- 

mttrki iumtua, kuHuri^ jtffip nanldnyipiing, ttc* It is 

indigihnouB m Amenca and possibly coamopolitan in the tropica, la culti¬ 
vated or naturalised ad over India and Bunw^r^ 

U i* largely grow}! in Franco on OOCOUnt ol Uie rich Fxiif mtn obtoim'd from 
tlio howt^. ALlhoiigb it yieldji a ^UM luld other pmdutit# aicniLsir to most 
the clliiif intoni^t CvntrEM £n its CoAno Floi^erfu" The Into Sir F. AljeL 
m a letter to the Govcrntncnb of India, dated July 16, Itl^, gl™ certaio 
interrating pai^uliuB regar%ling tbo suoqwh ebtazniid^by m tca^plnnter in Nomi 
in produeing Cnsio FotoaJe. Although. * good djool of att-MOlioD. hoa been 
RiVDn to ih^ iubjoet^ little progi^ hiae na yet been made towar(b o»tubb#hitig 
a trade in tbo perlunio. It m probable that in Tndia a dilheulty might ba fouiul 
to exist m praventiilg Ehfi lard op^oot oil* Rmployrd in the menufocrture of Hoj 
pomade, Irem beocmiiu; ronefd. But in tbo loirer hillti or terei wboiti thie tree 
*t«>uncU.. or might conily be cultivated, it Bwnm poHiblo that a uwful auxiliary 
crop to tea, coffee or oven indigo planting* might be found in Cs^o Ponindn. 
[C/, J. CJ. Sawer^ 

A. Jaaquemontli, B^tL ; FL Br, Ind., iL, 293. [Jf ntnalJ 
haiitboliip ehrub with poliaW slcms and tliortia, niul flowera awcetir 
srei^Led, It ia met with in the North- Wcat Himaluv& up ta 3,000 
Ill the Piirjdb plnina, m Sind, in Kujpiit^iia and Ic, North Cujkrat it ji 
often very abmiiktit, especialij within watAixouraesJ 

Known in ^\Jghiunet(ua aa the koiuju, in the BonJ^h it i4>p4art to Ikoor. ns n 
rtile, thefti^ ^inuaeular noiouc lui but a Bomple rresnUy rcKsived 

from AjoriUw. by tbjs Bopurter on l^obomia Products, tbp vomucuiar 
munofl of and dtota^ta-ar. In Bajpuiona it is colled hounli or ouJfi bonii ■ 

to <^iijarat it jj UiA rYjIa-^tuI; in Biduoldetan karharbara s and to Sind 

Politick Agent, acutbom BaJuchisUn, ipenka of Mia gum 
of ^ M of the spuriDlU gum orubics which ore known in that eeuntrv 
aMkhonkkor, [CL Kept., dol^i aioreh 14 * iBSti ] 

For some yvOTA post s eonaklershle tnida ff 
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ACACIA 

THE DISTILLER'S ACACIA moDESTA 

Quin 

bHTon dofm rh Iho Gom af ttiw flpooJia, bxpurtcd froth K^iraclii. (itpodking Gqbl 

of Sind infiJiy yiiurs ogoj mya t|w»t it is ioiiirior to anibdo^ but |« used 
io. lucdiciiiOt ft^CfO-priiitiug, nnd in p^pcrrunkini^ Ciaptjun Tmho baa rflUsih 
tij BAy aa to the dijtotvrus betwoen tkw ontl tho into gmo intubic (tho 
ieh&r^ ^hic’h m imd^ But jt timy bo added in eonclimiou tSiAt 

Rowntreu * C5 q., Ltd.* of Vqrk^ havo proiiOUooed ibe ARirttvar sojoplaf 
(llUiifltiutipd o,bo%^o) ofl the bost of the aoriM of fpdiiva |nirfin ejcnqiuiicd by thom^ 
for th* confoctlonor^A rociuLroTnmtfl. It id etror^fly muritdf^aufl mid fomu a i@uJt*lita Ihr 
thin jidly on HtatLding witJi U?ti proportions of water, Tlio iolution (a bmwnidb* 0‘»fi^'»W- 
but fairly fmo froni Bcdimaut, mul tho BuVOur u- aweot," It haa bocn aMCtTtAinod 
tlkat about 35 owt, of this oro ounoidly procurable in AturJtdar, 

A. IflUGophlcEa, Ifil/t?* / FL Bt. Ind., iL, 2^1; Oambk, D.RP,, 
^^an^ Ind^ 2H5 l Brandis, fnd^ 265, TIie» kikor^ arinj^ ^ 

rt'nj; rer^, ntmhar, §aim, hetpar, hnribavai, vel-pdkm, ttHa tuma, fdpioicn^. 

This Iftrjje dccifliiOiis faat-growijiici tr^ic is found in tLe pkiisa of the Pnnjiih 
and Rajputann, th?; forpsts of Central and South Indk and Bumia. U 
pufftis a low-lying utusttoti, and in the Paiij^b its prasenoo is rcgaicded 
ns Bigiuiicaiit of a rich loi]. Its brantrhes arts often dishgnred by Large 
exoreacenccs. 

^ r»bbks it ylfjda a Gum readily Hiiubto fa w'ator, oiwt. 

whjcb fomid a good tiunk pole-^luorcu niu^itogr, poetw^mL of iho ponien'hat 
pocuUu property of being gbktlJniM*d by bora^ but unaCoctod by oLhar. nROlraJ 
or boHio aeofuto of Jcwi or pemhlorido of iron. It seonii probublo ihat, owing 
^ its oloBo ohomleal ai^^inlLy^ tlii* gum id often lordly U*wi to adultorato tho 
bettor Qunliticd of “ Gum Ghati ” (loap. ITjoJ oOnmurtH* Arnttlii^ toMi. Hooper 
IE>02, Ifo, 1, 2G) a dpecfmetl of tho berk sent from tho Proviaw 
of M>^rcp WHS found te contain ai-a pw cent, tumin^ being oqtial to tho b«t 
hobuf-bark; but tliis Kerta to ha’ll? boon jvn oxcoplJoiial paae, m ha adds tlint a 
oaniplo oxaniiupd at Helira Dun yielded only B'33 per cent, Xla luo as a Tak 
I f doubtful TJujh bark uffordd a strong Fmm Boid to bo mmh valuiiH! riirt. 

for Udhing-neta, Ground to a powder it id Boniatimes oatm with Aafra, eipocially 
ia iimos of scarcity. But it hac ebUuned. a eonflderablo mputatioxi as itti 
aatfiun^iit udod ia ^Oholio Didritumoif, On this Hcccmnt it id often pabed 
d^ru^ki-i’ihar {dpint AcaoIh). The tamiLn procipitatca tl^a aEbuminoue sub- 
■tnnece present in the aacc^iarinn juiceo^ and thud feoditaicq frnuontalion. but 
Id eido aaid to gitn a pleeaai] l astrin^nt flavour to tho bovertaga In the Southern 
ManltJi^ Country tan trees oro farmed out by Government, fh COiMoqiieTMW of 
the volun uf the bark A diitOlcr in Soutti India recently Infocfued mo that 
m would Xlio tide bark mom axU?fuivoly tlmn at present, wi?re it poasible to 
^tom A guarantoo of quabtyr Ho bekf that w'bilu mOet Acacia htirks 
l» employed Ln fermmtatigin, tliat of tho prestsnt apccicie viOa bo much iuporiur 
to ill others m to jusGfy its being CBlJrd Thn Distdlct'e Acacia,'^ WL 
FL iV«, L, 441.} ^ * 

A, modesta, Boff,; FI Bf. I ml., ii,. 2^; Gamble. d,ILF. 

/jicf. Titnht., 239; Brandb, Ind. Tnu, 26S. Th& phi^k, jthuMt, hkamhuri^ f,, 5S, 
htniotiTii^, paloaa. A inodcrat^-aixed tree fj&und in tbe .Suliiuan ami 
Salt Kongca, tbu Sub-Himalaya—between tbe Indus and ^utkj—and to i>ne 
of the ohariicteriBtic! trees of the Nofthem Pan jab plainer It grows readJIv 
in poor sandy or rooky solb, but corioiigly enough is dhuy found occarioTially 
In Vfjry damp situations. It iq a slow gnowrrp and Ln ciiiiseiiueiice is not 
often pkutctlp except os a JencOt for w'bich it is pseuliArly suited. 

It yiotda sparingly a very UH^id Ouu widch Occun m MitudJ roemd toan or Q^m. 
irngnlar Iranian la. with a few vermifonsi piaocB marked with waved trouveixa 
Imcd Frebbla says, " It Is tmndluccat aiul of a yeilowljdl HX»bur: vory 
^iib1a]D_ water, furining a good iu4h?-Qo|Qured mudlAgv. With haido Acotato of 

a^ Ifmc ahJonde it formi a jedy* but not with borax ; with Eucutrttl aevLata Vami la 
a fnmt praeipitato Or ctatudinM, and a dight redueUoa with FchliAg^a 
Hlution. * TTki guni ji iont to Bombay from XoEtJievm Tndm, and la cliwajd 
hy thi^ mcfchanta ui " AmriEFiar Cttm," 'fh* Paajkb eupply oouw nuiliily 
irom rlw JUwAipindx aiu) Jheluin dixtrkrti. In Korthi^rTi India it u largidy 
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£«ft Ikdiu 


«EDpIoycd in EuedLinnD. Tim tr«i affordfl bIbei ■ b«&ntilut liranis Urd durablB 
TiMMkr wtuE^h k emploi^ed for cort-whealfl, ingar-corns cwhcTB, Dgri- 

aiilti£r4 impkmoiitBw fttc. The »ft dcUcata tvrip aro wiiploy^ ilb Iwtli-bnE&hEnr 
oapecully m thfl PB£ij41x [U/. ^haimaeoff. Ind., 5C^] 

A. pennata^ IFiWef, ; FL Br. Ind., ii., 297 j Uamble, A/art. 
7»d. I’lffifcj.p 5<K); BraridLag Ind. Tre&t^^ 269; FL Pre$, 

i., 451 . BmwuL ^rar* shcmbar aih, and^ru, gurtra, afia, airai, arfuy 
gu-yiL etc* A large cLimbilig sJirub of the Sab-Hinialayap East Heisgal, 
South India, and common all over Burma. 

Ttva bark £b *ft iutieJ® ol conunarofr, baing ex|»orE^ from the Konkan* 
Empluyod in Bombay lo TaiS fiahilig-liotB, HnotKif ^4?^ 

2a) Eayw that ft wupte from Bombay to popaefet eisly tJ H per cent, ol 

tumin. In tXv> Airniml Ecporla of the Furcet lAipartmentp Bombay ijouthera 
Circle,, AO entry eceuia of the wnounta P,HlIi»«t by the eaie of themba bark. 
ThMe mD0D from Ka* 2.5 to Ra 394. Jn Bi-hfiibay it f^tetus^ about Ita. 14 per 700 Ib^ 

A* Sene^itE FL Br. Jwi., iL, 29o; Uomblep 

/luJ. Ttmftj., 299; Bratidis, Ind. Tr^*’s, 2G6; Cooho, Ft, Fm, 
Bimdt.f i.^ 449. It yielda the TitU^ Oum Ahaihc of European cooimercej 
and h the JAer (Sindj, khor^ka-khot (Ltis Beb)^ (Rajputana}^ 

A tow tree with grey bark and flexuoso bmm^^hoe^ met wiiht vo ht m 
India ia concemed,. on the dr)% rocky bilta of Si-iiii und Rajpntana^ more 
patticulnrly in th* Lus Bela countiy. 

CommtfcUl QitmBifts .—It aeema desirable to bring together 
in this plflC* a few of the wore important fttofa rcprdmg India'a 
participAtioA in the warld’a supply of Gum Arabic. Tberc may be aoid 
to be three chief forma of the £um : istp Titufi Gum Aeabeu of Eueofean 
C oMMEiteB; 2nd, The East India Cum Arabic ; 3]xi, Tbe Gum Abarec 
of Indi^ often collectively called “ Gum Ghati.” The Truo Gum Arabio 
in obtained from and there may bo oaid to be 

two or tkree ^dca of it :— 

L. (a] Gum SEMROix, Iho vtrrk of the Xegrue*-—TI lIb comiH from Uio Frouoh 
CblDay of Scurgiil (oil the Wat Coimt of Airicah 

(fc) KooDorAM or Tmnrmr Gck.—T ljii lA knnan ja Central ^Vfxiea by 
tho namo hwhsbr It oom« from tJio itionnUnnmka tmots of Kottlofan on tho 
Upper NBo nnA olmp^t tn t£io mttm latitiujo w though nrrom tbu vmt 

oontcnri^t of Mtim from w«t to fijwit. It oconri in roi4n4 lumpa, often m 
liurgo <14 ii wninat, or in Imgvlar hrokon puro white, very murk BaHiuml, 

especially on the imrfare.. lliia gmn |« mmt frotiiiently nacil for mniiiria&l 
purpoeco, an4 may> 'm fnet^ ho rfgnrclqui m tho tnio oRlciniil Gtun Arabio of 
Enghmtl, Xn4ia anil America. 

fc) Infarfqr quahtifia known in trade, iuch i# SUAKIH GUM, AAlIp Blite 
K ictEp BAnBAKir or Mdrolco and Mooapor Guhj, Tlino dimI ptobably 
imtUiJy flurE^iHl from 4, HefctVhOO baa idrcody been nudo to tho 

variability of gum dua to climate, eoil, eoasoni^ oto., and EO tho part pOiaibly 
played by bfn^Uli (m above, p. 2), but {diyaiDal clutngGa tdao tokn ploeo lubao- 
quent to it« collcetiocLp and theoe douhlleM prthluc*> V4ifintii>iui m quality. [C?/* 
Jofcim. i^oe. Chem^ Induct., J003j KJfii,, 43t* j GtXitifl, i'Aerm. Zrit.* IS* ll^t 
Phearm. Joum... 1903, 4 Hi >turf»l, In<L For., IU02, xx^dJL, 45-&S.J 

Attention may now be directed to Tho East India Gum Arabic. 
This is imported intr^ BomboTp in the rifst ifistuucc, from Aden and the 
Red Sea ports—no part of it being pru^iluoed in India. There ate two 
qualities, vis, paaAi^i nud mawai. The loTtaer exiata in large round 
tears or venuicuIaT places, white, yefiow or reddish^ It ist mueh lilc# Gum 
Senegal, hut more flseiired. It derives ita name from Hiakolia, the port 
from which it is mainly sbipp^. The latter crista in angnlor fragment^ 
and veimiciilar piect^ very siinU&r tu the former imd abtuiue ita name 

la 
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from the 'part of Maasowa. Both of thtsw bps good ^xilublc v^ty 

iittli? inforfor to truo Ouxn Ambic. They are pieketJ ami aa«o^ted^ then 
r&eicportc^l from Bombay aa Ea^it Lvdia Gum Arabip, EhotralHc being by 
no nagfinA unimportant. Within teoeiit yeans, however, that tra^ie ha* 
ga%'^ii diatinot evidence of deeline, duo very p€K.4ibly to direct ahlpmeTita 
to Europe in place of to Boinhay—the hiAtorio emporiuiii of Hietribution, 

T^tly, we como now to the IsoiAS Oum AnAurc or Gum Ciiati. 
It would avein ttmt, in eontraduidnotion to the giinu that reach Bombay 
hy sea, those that Come by train, down the Ghats to Bonibayp are col¬ 
lectively de^iigiiated Gttm Giiati. But it may Iw? hero nioatiiuiod that 
Cluaiujs'iii lti05 epeabi of Gum mi Gutti aa brought from China to Europe ; 
henee it mav be o^ked, ia it the Maljiy ? fC/. Mus^ Guide^ 
BKiI, 160.] ‘AceefMiiiiB the modem uwige, “Gum CMaati"^ would embrace 
v'crj* possibly a wide range of gums, and very often, it is fearwl, degrrea 
of ijuality denote tha extent of admixtiiie rather than the imtura of 
specific variation. Gum when detected is gatheml casually by women 
and children, or by the shepherds, ami jmki in small quantity to the 
m^kmt shopkeeper, It is next ronveyeii to the dealers and ao on through 
many hands until divci^fier] gum*, the produce of a wide srea, get liop<*- 
lessly intermixed. Nowhere in India I* gum systematically produced, 
and imlcod Siardly anywhere is arborescent vegetation so exclusively 
of one gum-yielding tree as to admit of u largo uniform and ooiwtant 
supply of any particular gum. 

Frebblo {ia the paper to which reference has already been made) 
deseribes 27 gums elb met wuth by hJm in Bombay- These- irioluda 
1. .1. fVircc/irr. .f* J* « and 

A„ iMo^rcAfra., Some short ttme ago Csplain if, A. Tighu, Folitioal 
Agent, Southern Baluchbtant "was induced to give allention to this 
aubjectv In consaquonce he hirniahcd admirable aampiefl of the gums 
of Baluchistan, as abo corresponding botanical specuncna of the plantiS 
from which these had been procured. Tliu two most important wora 
tbiiB definitely determined, namely, I'Aor (or khar-I^A-khor}—Ar4irifi 
and Aorborbam— J* Tighc^s desciiption of 

the country', of the season of flow of pm, atid the dependence oil ram* 
will re^^all the conditions that prevail in the legious where the True 
Oum Arabic is produced. [Cf, Agri. Lo^*, 1902, No- 2, for further 
particiilnis.] Far to tho south, at Tuticorin, a modem trode in gum haa 
been organised, ConaiderAbly diSerent prices are beiog paid for the 
various grades of it, ami at least one firm employs a staff of pefliotis to 
hand-pic^ and assort the pms ns procured- I was unable to ascertain 
all the species of plants that afford these South Itltimn pnis, but the 
most important would doubtless Ijc S^intii'*u which is the South 
Indian variety of -J> Vfifrtlut and ail abundant tree from Coimbatore 
northwards to the Deoean and Gujarat. [Cf. Ifeuz^, PL 
IH95. iv., 2ria-fi6d 

TRADB fjV AlfABiC.—As ftlrenilv stated, one of the features 

of this trade is the supply dmwii by India from jVfrica* Arabia, «tC3+, 
by MU, and from certain, tracts of country by Idnii routes across the 
frontier. There are thus ciporta from India in both Indian and foreign 
gums, the latter being usually deMiguated le-cxporta- The following 
statement shows the total transaetionfl under theae headings 

(fl) iMPoJtrshy SEA 1898^9, 2,811 ewt., Rs. 5D,531; 1902-3. 1,1115 
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TRADE IN GITJI ARABIC 

cwt., Rs, 2l.49t: 1906-7, 10,127 cwt., Rs. 1,W,270: (b) by Lakd ’ 

1^98-9, 18,093 cwt„ B*, 282,877; 1902-3, 12,800 cwt., Ka. 1,06.066; 1 

19CHS-7. 11,909 twt., Rn. 1,56,932; (cl Re-KXPOKTJi 1898-9. 7,297 otct.. 1 
£U. 1,05,801: 1902-3. 10,704 cwt., Ba, 1,47,044; 190^7, 2,684 cwt,. 

R'. 57.417: 1898-9,41,469 cwt., Ra, 7,14,032; Iq 1902-3.38.019 

ewt.. Its. 4.54,639; and in 1906^7,35,202 cwt., Ba- 6,69,263. In 1895-6 the 
c iiparts were lew in qnimtity, but nearly twwe the priw of thcjae in lOOi-S, ■ 
1( then he auv nieaiiing in averages ol Jdclared olTicial values in a tnilno 
tliat for some ycaw has been obvioiialy changing ita main charaoteiiatica, 
it raav bo affimiwl that a irtarked depreobtion in price has taken place. 

The traffic in Imlbti-produced gum for 1906-7 inay now be analysed 

j frtnn Bombay 35,044 cwt. and from Bind 61 cwt, Ttie v 

n-exporta take plnoe almost entirely from Bombay, and they are br in f 

excess oE tlie recorded imports, both by sea and bnd routes. It is not ^ 

known to whnt extent the Trans-froutior truUie emdd be accepted as being 
irutii arable, but the chief iteirt* of the “ pinw and resins ” carried artirtM f 

the froiitier, dnun ftotii Nepal and Lus Bela. The latter seems a modem ^ 

trade, and doubtless mainly in the gnm hem ibalt with. The di^ro- i 
piiucies between the returns of imports and of re-exports are scoiiiingly 1 

duo to tlio Traea-Eiontier land supply not being fully nocoimted for ; C 

to the varving extent to which stocks are drawn upon or withheU - and H 

Insily very possibly to admixtuio witU Indian gum arabic. The re- I 

export trmle lluctnates both in quantity and valuo very considembly, . 

having nndoubtwlly in the past l>ecn greatly ilbturbod through war and ^ 

plague. But on *.bt" subject Wordchoff {Joutit, d'Agrt, Tfop-t *■> ^ 

46) affirms that the advance in price of the gum called " Soudan ” only 
lasted into 1892, and that since 1894 the price has been almost thg same 
ns in 1880. Vilbouehevitch believes that the only ctfect of the Soudan i 
troubles has been to bring into notice, for sulisidiary purposes, certain gums f 
not previously known or i ndifenehtly appreebted. ^ There seems nu doubt, 
however, that so far as India is concerned, a dechne has taken place in 
the imports from Bed Sea ports, but an expansion of Indian supply, tuore 
especially through the organisation of the Bind and Madras coiitribution. 

The figures dis cii*i^*vi above are mainly those given for Gum Arabic, 
not the ‘‘other Gnius” nor the “ Resins.’* Moreover an error is ever 
pmaent in that it is not always possible to isolate returns of guuw from , 

those of resins. The " other gums ** may also he to some extent " gum J 

arahic,” and tims the figures quoted may not represent the total trade. 

A. SumA, SuesS.-ffoirt. ,■ FI. Rk /ad,, ii., 294; Gamble, Jfan. Iwi. 
Tifshs., 295; Brandis, fjtrf. Trees, 268, 

Tlitf medium-elicd tree has a white burk (a dreumstaiuw that gives uripn I 

to moflt of ftil ^irraculiir naiute); it is eomniOn in Bengal. Bihar, Assam and jl 

South India, trmn ilia KarnalAk to Mywnm. It is known as Um ooi-lKiiite, tui^. - 

dkaata tu'AiTs) ikfl'ra, ote. Tfiraugh being coniusod with JMi-. (WPWh 

ses under A. Catechu, p. 9) it Iws by Bonus wiitotn been incorroolly Bpokon 1 

of os n cuteh-yiisldjng spocica. j 

ACONITUM; FI. Br. Ind., i., 27-9; Afti, ltdg., 1896, No. 32; \ 

1898, No. 3; 1902, No. 3; Rrtthl, Ann. Roy. Bof. Gard. Colo., 1896, 

T., pt. ii., 109-14; StapI, .-iaa. Roy, Bot, Gard, Co/«,, 1905. x., pt. ii-, j 

116-94; Monk’a-hood; RANuncutacEA. 

Tlicjc Stiw in work! porLupo ]5€ Hpi>L-iEn oF chiefly inhaliitmi* 

Df 111* nortli r^gimUf ^24 hc^ lodiui. Thw wTO %utwl ihnd j 
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f'O 18 UN 0 UB At'c>NlTJ;s CONTAlf^INd HlKllAWNlTLNE spicatum 

be eolicctivcly cleaignftlcid m the Emt J^SmalLiyan for alt Lough 

cTio ^peoica exl^ta in Kiiiiai^ar and two la tHe Enountainfl of Assam and 
^[aiiipur^ thiiir headquarters coniLuereiaLly aro 8LLkitii and NepaL Thoy 
arc the NeiHil Ar^nit^ of the shopa of Calcutta. Tl\c iaiportajit forma ol 
thft senoa aro :— 

A. Falconepl^ Suipf, U. Ib3-5; A. /itror, Eotjle, IRuau BiH*y 
47 {in jiart) ; FL Ur. hid.y 28 (in part). 

TtiLi plant uccura ui tla» jiuL^iJpbiD and iilpiEiu HiiiuiUiya ot QajrhwnT. and 
H ^ell-iruHrkrd v'atiwty of it (wlii^h Stnpt tiJa tatiimttffUM} colloeu^t l>y 

Ibriniiiken in Ni^p Bi^kalir, whc<ro it ii kan-nn lu kaitim^hr^ (oc \^y 
fK>t>iviioiw n«iftri?)r 

A- Kaotniatilm, Sio,pf^ U. 168-9; A. tor* 5ruAf, 

t.c. V.* pt. ij.j 11 (in part) ; AgrL 1902, No, 3, 96. 

TlkiH plant CEiriuC4 fmm the aul>alpina luul nipina Sikkinip it b SUtUm Airi^ba 

e«ILN] (iKi iafnrtiin i.jej ka^r^bHiAuma—n nnnw Hint iloiihlkw! wmild 

iiii^iiii tloi poE^>oond in ooatrAjit ^'itb tlw nurt-pubonoiiH diA'Annfa 

(i. |MiM«rrMWP abovey, Tliin iiK^ation nf iwrininfnit* fivm ibo tnw b 

iot42miiiog and imfHprtaot, Jt phim'^ that it w reootenEped Iite4dly aa anly a 
uahatleut^ or aduttcfaji.t |or tkni true mat^ and fn fact it vroiitd bc^i ta bo ojc- 
e|u9ii-e|y so mod. AppaoLinEly it u tlia of 3if£>odHin E^hisritT^ imtl 

wry pofifiibly the kahiiinii Of other wrttenL ‘‘Hie root ta if anything larger tlnin 
thuk iDjeat prevaiont Nepal Aixiiiite of Bilddin (A. wpii^rtnn belc»w) Mnl 
lia# numerDUH ciTeulnr Oeniiti. Jndieating falten Int^inL rooto, *0 abundant mid 
rvguliir od to rq^mbla audetfi or joitito^ Tn Iriinav^eTwr oecrlien the tuber wctmi 
to differ ffojti tlmt nf by lira nbomeo of tlie eo-oidled inner ring of 

voACMlar stranclH eooloaing tlie pEth, 

A. lettiale, (rri^ih; Stapf, Ic, 173-6 (the Bilishmt Aoonito); and 
A* nagrarumr 8tajt}\ 17i^7 (the Naga biUa and Sfanipur Aconite). 

It is prolmhly safe to regard these as the most eastern members of 
the senes. 

Stnpf viom llm neonito of 1110 Akho^ om leifig very powtbly the into 
A. mpie^Mum^ [Of^ Anvtff-poi*m*f ill ViTcliDw^ x-lrMiF. Path. AmiT. 

und Phy3., i»8. 2^0.) 

A^ splo&tumi Stapf, /.c. 185^; A. ear. spkai^y also var, l>.£Lp„ 

crtiMicauii^, Briihly l.e- pt ii,* 110 ; A, /srojf^ Fi Br. InA., 2S (in 07-fll. 
part); LeA^.^ 1902^ Ko. 3^ 94-4 (in part) ; and later by Ihinatan ITapal 

uihI Andrews, rnffsa. C'Aem. Soc.^ liix\dii.^ 1836-50. This is Aeojalte. 

the most ahundant, most robust, and most characteriatio species of 
alpine Sikkim and OhumbL 

trh4 ehief Nepal AC}onite'^' of Indiftn. ofmiTnerDe, Ihc btJeh^ hith, the ao'ivw 
(very pofBnnoiw of Sir Walter Edict; the mi'lAo4uh, rfciffpw, 

harAnog, or bi/ia cif Indliua wfitoim and tbo nngw fwr or Wngift klvir of 
Shrrrtf EFLayfiiir+ 18^3, lO?, Its posouom prineiplo hm been emlled 

by Dunrtim aiid Altdiws^ and dc^erilKuL m eio«ly relaUd to 
mth in il« {dumiicAi prop^rtiea gunrl phyieOiht^^Af bcIioisl 

The roots taro fery lBirg% and vriu% freshi orn tcAi. flexible and pfde-^likiirrd, 
but when, i^ilito dry ihey nm ■ hiircb dork bmnn nr bU^k extcmally* and of a 
ikrnwnEsb'^Ttd inteniallyx Tho hDlf^hy rqet when cut Twmblesi horn (h^nev 
the nniiuo nr but rji it mmiiLres miel drioe it LHcamnd La^ and 

lukJi darlo^-eolnurod porLfiioa dovrioped oa nmsbedded irrogiilAr iiMtcbm witlua 
tlK> tiiuiie. ThkW patehca often appear like rc^ in caranpUsioe. In trwi3V4(?inKr 
ocCtiDn 8tapC la^H tiu) tubofs ieen to pofloew cHinbium Htronds, carntinuotii 
iiad forming a more or |e«B oiiiiiotia riiu^ The Ecc«>ndafy devv-Stranda of th^ 
motherr tubeiB an? not enposod in selorvarhycaatie ohoalhs. T>i> liatopUH 
oxiuiiined by in& might perhepa be properly drflcribrd M having Iht? vaaeular 
Htranda in. tho foenn of ui irnDgulor Hharply poiort'd star, eiiclt:«ing « SfUaU eentroJ 
pith Aurrsundixl by a floeondiiry xicg of bua4k«^ Xu proteci tho rooio from 
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BALFOURIT THK INIJiAN ACOi^lTKB 

Mohrft 

wrH*ivllH=^a|«i tlwy *ro o(n?n prwHsn'etl m oqw-urmc. Thifl tnny account 
IlwfT»Urw. oj aonuj parcda, tod nifty pftrhapP oiplftin tho riikmc iwfci 

h>lJlck) origin gii'to to tbofle^ tliou^ moit writapi. fie«ni_ ta prcEor to trftuaLato 
tida wljfin pTim to mn. acanito aa iiiotoiugf deftdly^ '^Thta ifl tho root oxporlod 
from bath uid ^kMzn to CoJcutU. It hm boen pointed out that No^ceo 

tru^rv bftvci bom in thn tmbit of dlthinin^ their 4upp|i£fi from the Sikkim as 
wtll to tbo Nopal emIo of tho SiuKidiHiklh mngo, but thiit recuntly tho faciliti» 
o( tbo iUnuduyto Riilwjiy at Dorj^Iuig llftt'O licguii to miiko tho Sikkim supply 
by far tho mewt importaut. Aji indJcaUw of tho very poiHODiia nature of t|iiB 
pStot^ intotidti may bo modo of tbo fact that tho lh«p navo ofltm to bo miizziod 
in tho Sikkim Temi. [Of^ Kei£f Mm. ^uid^, 11>07+ 

III. PolHonoiiH Aconites, one at kasb of which cotitnin^ 
/madaconifin^l thoy arc in Kortbeni end Westom Indlti ti^dcd in 
aa White Bikh” safed-^cAna^ or BDme'dciiviatiyQ of the 

word nwAra [& word whicli like hihh denotes a deadly poison]. They al»o 
eonstitute grades of the ao-called “ Nepal Aconite ” ol Indian eoinnienn;, 
and are tho Gentml Eimalajan Acomtea, tioM foumd in the shops of 
Upper and Western India. 


Saohnhr 

Auenite. 


J>v(Knixi» 
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A. delnorphlzum, Stapf, (.c. 16S-60; A. feroz, var. otrox, 

1902, No, 3, 97 (in part). 

Thia intoTcolmg plant wao collated In EStohnhr (^ani Ikanibi) by Mr, Mlnuikfin 
and said ia boor tbo Jocal namo of fno^ra, but it ia balinvsd by Siapf to llft'^0 
been Very possibly tlbs maura bilh of Clegbami tbo of Aitciusoo 

(Tnuls Fim. L^K. 1 75^ and tbn plant refsirrod ta by Maddea 

LS40, XV., 05]^ It is thus very possibly mot witli tbrou^hont tho 
Cctltr^ Himalaya rmiu Kunawsr to Nopak and has bacn mUnqted by Mr. Duthia 
in many pftrta of Ktiinaoiir Moonoratt spoke of the abimilaiH30 of aoanito (pmibly 
Ilu4 afKclet) in Koimvju, and supposed tho atupobant offecta of tha honoy from 
nartoin lae.^tiei to \» dua to iha ootm foodina on aconito. I>undtao and Andjvwi 
on tha oxAinmation of fresh, moro accurati^y determined roots, Imvo arrived at 
thfl' coneiuinon that the pitwnt spwhsB fa that which should be re^g^ardod aa 
affording the aJkaJoid pa^udmstniKJjff uf pnovioua reports. The mqatenea of tliatr 
alkaloid in csrtaiTi forma of IndiMl Aconite oppeOn tu have bean flmt made 
knoMiTii 1l^ Schott (1^7];, ehlhonit^ by HubeclinLaxui (ISQSh and worked out 
in *very detail by Dunstan and CWT CArm. 8&c.. ISUTn roprinted ill 

.■fjrir Ltdff.t 1S9j, No. lU; No. 3)- TheSO difftinj^mAhed chemiata 

give fwU pAftiouItoH ol tbs prnperticn or alkaloid and its dacompodtion 
ptoductA. It would appear tnat- ptavtfaeiurliiita may physiolDgicaliy be rogardE!d as 
idcntiCAl with acvn/l/nt, though vary much maro active emejf objee^oo to 

ha extofuiod uio hi tho dimculty of obtaining a oatitiilitCiUa supply of the ro«:3t 
of uniform ^uality^ It Soems^ mOnn^ier^ probahlo tlmt ih& plant ia not 
sejiaratefy raeo^li^ by tho CoUoclora of and dnafarv £n druge^ but is confusod 
with the taHawing:— 


Oftrliwai 

Aconite. 


A. BalTouPlU Lc. lSO-3; A. /ereaf. WiAL, PI- Par., 

i,. 35 (in part); Ballour, in Edinb. New. Phil, t/oiifn., 1S49, xJtTl,* 
36d. %. V. 

This eorraspomis with ft laTKO portion of tfw .1. /Vi^. urnur, Waft (^pn'. 
Ladff * % 07-#h tod includes oko .4. ifrru cwp. It 

if mot with in tfift vtilK-alpinft and alptnn HimidAys of Garhwol to Nopak anil 
aoems io bo known by the ^VfliuiciiJar namca ^olbfiya and bonuu or At 

prasant it la doubtriil how far tbn folLowing iiamsf boldrng to tlUa spociea. or la 
A. rT^tu^rr^tfUttmi ph^km^ kutrnya^ diltycip dhmnuritfa, jhirina. oic- 

Mr. Ebithie observes that svtry vnlloy hu its own nnmm for |t« aaordlu^ and 
even difforent names for tha Hide (dtot when of a different shaka of colour. 

The diffcttoce between the roots of and Jl, JHiitivirHl is not 

vsry groat. The loiter Is abarior Alid thicker than the former* and has always 
hardened sharp motlMo altsched. The former la that which eam«A mmit largcV 
into the markets of India aa Whits Aconite* Mfed-inkh, taf^d-boobn^^ Ac- 
eording to Nntive opinion it if tho most valuable (Uid Certo^y tha moot eX* 
ponsive form m tbs boxtof. It wto furnished to me under tha pairwi ^ 
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Axitpnlto 

'* A. ltiNr.J" but it ^TOuUl iwflm tMt north mid of Cawnporo 

ihifl is thoiEifjtJt «[ the liidiB.ii drug shops, who™* souLh mid would W 

A, rnpiemttfMM, The whata^*fcArsw>t in oiflily rKognbod : whno it is briltb mui 
wbito \n ioctioa, has b forinaoeou^ stnictiiro in BomO rotpecta tiko that ol 
but It m ilifftioclly polilinOtiB and must, thurofoPv, l» carefully disliDgtdnbocL 
It is tWLisJly uboul 2 Of 3 inchos long, brOAdoSt nt ita jmmodiiitn DJEtrcinity, mid 
grmlxmlly and uuiforinly tumrred to a long sliJirp point briow. It tn nciorly 
(dvnys porfixily ana the oulicio fa of « otiMtuut^bfown «folotirp sinoath, 

though ut the samo timo irtvgiiliU'ly contrartrd into cxecptinnally tariRo fo]dS- 
In tTona^xTSf^ iBicroBcopic BC€tbA its foota arc soon td h*W an fntemipUid fiftg 
of largo emnhium atrundfl, Thft« aro cither irrogtlJwly hoiBMbcw-shftiwd or 
«llipUr 4 d mid ftmuigcd jnuund tha pilh* which fmiiienUy becoi™ cAvi^nuiut 
OccaaioUAily idao n fow ningla tanibiuiii bundk« iwo idea BcattonMJ tliTonghocit 
tlwi iLindjJuiientnl tiiniua- 

understand tb*t Prof. DunaLan Ii4h found, on onalyvis of a sample of 
whito^iJi:^ from Dudatoli, that daughter tubers contain noarly 1 per cent, and 
the mother tobora \ por oont. of 

Tljd plant urbJoh Briilil nftrnod iw mir. f**t waa nuppliod by itr, J. Sr 

Duvii ot Alinnra. X^licn rocoivod by mo tlus Bamplm bofO tho luinvca Allliora 

*^d —nmne^ wJuth rooall aorrw of thfis* reported by Dutldo aa Aconi to. 

givmi in Osj-hwal, Recently Bavia Ima obliijpngly lumwhed fufthpl^ iiiaUtnal^ 
a» alio a traiiBliition of a report which he hod hwolvi'd from tho poUtiaid PM.hbar 
at Qarbyang. It would aeom that nt Gmbyaiig. aoonita root fs doafgnnU'd 
failAa but that thero are two fonru^ (n| foikiu and tft) fjobnria- Tliit formor It 
a smnlior ImiJ kitfi poiKjaoua plant than tlas ktter. ^fhe roaUi furakliDd wcfra 
found to ha\xi a wliito farinnocsOUa etruoturo with a sijiglo irregular riag of 
caxnbiTJin itrmida^ 

IV. PolBQnous Aconites tliAt c^rntjain f'fufacemfw. TKia nsaj be 
acuoptod aa sl series that oormpoEiiij botasucallv with tliu moat 

v^aluable niedieinal aconite of Europe and Amorica^—vijc, J. A 
Stapf baa ahown that the tmo d, nowh&re eiists in 

Thu ^rorld's supply of medicinal aconite in foct^ doriv^^d mainly 
from tins cultivate plantp and cornea very larj^ly from Oef^ny. 

But there are one or poaaibly tura indigenous Aconites met wifh in the 
a^tionie western division of the Himalaya and adjacent tdllfi ot the 
FanjAb that #cem worthy of a place in tliis section 

A. otiaAinanthym, Sfapj, U. U2-4 ; A. XapeUm, var. sj^icatum, 

Burtw, Rar. Boi. Burt, U No. 3, 37 (in part) ^ .4, Nitpellui, 

Stewartf Pb. FL, 1-2 ; Dunstan^ Led^^t No- Ipi 377 \ 

NapelluA, Mr. Ai'aiw, Grrris, in BuIL Sc. Pharm~, 1901, iii,, 112' 

A, hiarUf B'afi, Atjri, Ledq., 1902^ No. 3, lOl ; oNo diwecftlMii 
Le. lOO (in part); Dunstan and Andrews, Voitirih. to A'ft®irfo%e o} 

.-frsowittf MlttAoide, Tran*. Vhetn. 8oc-j 1905* 1620-35, 

TKU very bciUltifnl tp$cie« occurs on. tho nib-alpiUiC mid ulplad HliTwikiiyai r m h i Hi i *r «ml 
from Cbitfol to Kashmirp jmd also ou tho moimlAlns of HsiiLrttj Iwtwcicn altitudes 
of 7p000 and 12,IW0 fiwt. It is tho iTicAWof Haxara; ^acAons?, dudAib, pian 

of tb* BImalsysu ami ban-fiof^noj^ of Kjuhimr. According to Dunslmt sud Andrews 
its roots eontmn on aikaluid wlyidl repraaomitB a compaimd inlin:- 

botweeU cn»iti^ Alul Cmh mid IXuisImi J?oy. 

Soc., ICOOv 4S3) lutvo pointed out that fl« phyBulugicul action di^era hi degr«o 
mUy. and not in kind, from the two AlkalDids just eiAiood- SazupIuB liavo 
been furnished by Iqdimt ebsmists and druggist* os " Tnio Aoonitw 
NapeUas.^' One contributor sent it uaclcr the name of fnttAo eoAct. Davfcs 
(T'md'e to 20 seBra of niilka JiTio nS minaslty exported ffuin 

PcehawAT to Kabqb Moodoen $hsrid montia'iis tho circumsLmun that a ircry 
imsJI Mid tuj^dy poisoaous rout is soLd in Northern India bm co^-cr toon In tho 
Bouth. It diffcTB from that of A. by bsing smollorp. shorter but com- 

pontivoly thiekw. Tho tubers oro ewn in crow-action to ^Ve tba cambiimi 
OenlinujauB, forming m moro Or less siniiOUs or stAT-fllidpcd lingK The rntuuns 
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THE SWEET-FLAG 


ADENANTHERA 

PAVONIHA 

oi tho *tj?m mne cAorly nKwik^nif ioimd on its uppt-f fxtnjtnHy- H jn nut mow 
thnn OHO ib^i or an inoL uid a quarlrr Jonit Ie ot H blacic colour ; etirved, 
{Uoifloly oontrd with Hhort ahazp thomff {LnU^rnl rfiOlloU), ia UTinLinktod 
by n i34ort, liArd, EiuooLk axtd pointnJ bonk. In tlio iXry it Itaa a horriy 

or ourtilii^naiia fni^luro. 

A- soang-arloum, SlapI, Le. 111-:^; found in 

OUelt AMnibt. OF all t>«c Indian rorow nf Uio tliitf cnto«A tireorniiit botnnioally to 

A. jUtt^. Tin* rcKJt dtic* aot npjKSfU- to (liit! itn wjiy to ilm bniAni ut 

Indi^ Hue Iipooica luu not na jft nlK)iinially illVCTjl4j5:jd<*ch und u ifl jufit 
l-Kriiniblo tluil it may bo found Us c^untoin mc^iUa^, 


u &&-102. 

Swoot-flAg. 


cm. 

Mnaidiia. 




T»ilfl- 


ACORUS CALAMUS, Lhm, ; FL Br. Ind.. vi.. 555 ; AnolUKJH. 
Tlic BwiPct-flag, etc. The imported PerBisti 

rhizome is known as bti(-vach or fidf-ndbAanrf. The itieditf*! treatLsH? which 
fron&titntM The Bewer Mtinmvripi (Hoerulc. transL) D^akea repeated 
mention ot thia drug. 

It 1*1 thn fjfvmaiieuM of iiioiliivval wralarn, mid |Kkwstbly tlie AtjorOn 

Ilf the It ih » Armi-uriLiatii; herb rteemrinj^ wild find wjmetimoH cnSli- 

friijn KnAtmvir to As^am. lUjmipttr nnd Burmn, and lo tbo mnanUunA of 
Ci”litral. VVurii'einii lunl Soutlu.''rn Iiniiii. Tt rt lurwt abundnnt botwoon. allitudnt 
itf ?i.SKHI and d,00(F find, .4fi roHontiH] Oil |wrTpinri''d Imm llw loo-vefli u noed in 
Esi^tmid in the prqM^atlon of ft Inur-powdi^, «nd from \ ^ to 2 0 ppr cirat. of A 
yMlow noutrrd eftOFnlinl ail may cxtTftciixi ffum thft rhiuinwff, which like ttw 
ntikpr jwirt* of thn plEinl, their propefty tn ihn oeorin. Gildc' 

And Hoifmtunn ( Fo£:f|f2f OOs {written undoT tlio EninpiwE of Schlmnu^l * 
Co.b 302) wy Ihnt though the ull Jim- been rttpeftletHy okftEnined no Aalisfiiictory 
iiunght into iU chrmiral luitUKH hJUi been nhiidncd. It Ee used in the mfinU- 


fiotnrt> dE lE^cjliniiH And of nnuff^''' hot i* Ifaai in dnniimd thnli fotmorly tor JucdicinAl 
pofpo^H. Nativo procUtiomira cenajdi-r tiio risjEOrao in Im^ dcwCfl 

mi emetic, b unah <lt*eo tonic or AtOnanohic and earrninAt i Vo. It ia pn»cribo<l 
in COMi of f^-sr, rlkoUiirntteiu and d^npopBia, u woH oi for flAtidcfico^ o%-on ill 
infanLB. It is alMi a plt^naiuib fuljunet to ionic or piirgntEve lUctlirinai, and Oi 
im ftTomatic fltJinuliMit id rKommendod for catAnii atwl diatt^inK roughs. Dr- 
Ciuldc, ^und rhymoiiUi to tho Sir Jmnwiji ^ijibkai Ho 4 |iEtAl. Bombay, tiiMl on 
nullbcnlic linctiiro for ntidiarmK dynpeptniu dy-ocntciry nnd chfonio bruDelntid, 
nnd nfter cotoful oxfhkrtnient pronoimced ft inert. LindehoU^n, who ftliolicfd 
the coJtivulion of ewi^^t-lhig in Cujju-at nud il» Decvmi (a;p. I5U3), mentioiw a 
pvpp&mthm CftUcd arala (a nikarturo of the rhixome of awvet-Aog with garlic, 
ouiftin AWcU, ^It, dugiir and butter) which ufuBi \med na a atrengthrmiag uKKlidtio 

for Jiprsew- ^iirboifto]! (Afoit. C^eimAafort', 247) rofexi lo jtn nae iu tlie trc-iVtiuCflt 

of foot end mouth iUiww. uleo TaUeJ Shirty} (Playfiiir, tremih)^ 1833, 34.] 

gkinerally etftted iJirit a OtinaldoriiLble drtulmcl exuitii for awe-ot-ftiig epErlt 
u u PL-tvDiTiirKQ for jdn+ Imot. otc.p And thnt the supply ia ohMdntxl froiu the 
Broim djatnet in Norfolk. In India it ia ea4d to bo Fimilarly employed in the 
uionin^tiiro of J^matic I'lncgarr Tho rhixmiiOa of tho baz4r4 coino inMtly 
Irfiiii the lower ciiila of Northern mw.1 ^natem Indiii, but tho imported PpruiJin 
root ia llws luost flxp«ttai\'?. Aa ati ilLuiitrotren ef local Toaurv it may 1» 
obsor\^cd that Mr. C^ihbitmiiu lueulinna on aiport- duty charged on. iweol-dng 
in Sormor Stetc, hufe the root ran ^ pmchnacdl there at tin?, rate cf ja AMira 
iKf rupee. No rrarticulaili ojfio Bvajlftblo aa to Ihp total Indian tratio or the 
ripiirta. il KJcli exbt. liut B luripi supply HobUkinnUr. Sir W, lAWTOTW 
{lutletf of hrjxhmir, 72J of it s. Bn abiindnnt wild pljuit in KMbrt.ir, nnd 

tih" SBirw M tme of met if n.it JU of t}.p wntm tenkp.Ynli* tracts, fKr*r ChfiTUcnl 
.^.1 Opinions Bfid rn.nlm cmuiat Thoms. do- T-hana., tSSfl* 40fi; 

tMsfinot issil, Ifli , jBsa. i 3 f , InduM., 1001. sx. M3. 

l:;37; 1W«, ** 1 .. ISOS; I0t>a. udi,. SIT; l-Aana^Ke^. /nd.. ifi^, J^ll - idanny 
Itoy, Ind^. Dnifi, tl; H.H. Sir Fi^-nt Sin^hji, JJVkf. Jr^mi .Vf<d. *’c.. 
5® ^ ate.j 


L l(W a ADEN ANTHER A PAVONINA, Linn. .■ Ft. Br. Ind.. ii„ 2ST : 

Bndlkndji]- J/un. Ind. Titabt,. 287; Cooke, FI iV«. i., 436. 

wood. Leo u VINOS js. 
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RixI-wikmI (oet^aflkrkniilly Ri«i Sjrindlnl'Wft«*>iJ or Coriil W*>i*cl)* iJw tOjtr&i 

IrortMan, JtofnAalr ropvfrfrKip fnantlaliaichu ihoriatfiinf, iHal* tari-jfHnMlAi* 

inwm*cll,V pTn^-ln-cAanJail (m rjpii^ ■#iii|ii-liniiB]|, A lorgo 

dociidiiuuH trw inot wjlli fn th* inolst formla ot Xsamm^. ^mlioy* ^ijiflnw 

Ruifl BuirniO, <in j roaiLFIy prof;hit|;atod by pwhL A Oum (ma^cr^Al) oaid to bo Uiier. 
oiTortU'il by jl, Tlso wphmI in powdoroil awl aa n DVJC, nnA i* tho red ^piwb* l>jf*. 
with widcti tiso RmhinniLi tJdbnfcr foraliiMHlft nfU’f bothinp^, Taylw 

J?31 wiy* ttdi'W>clbifnd iHPtli iVw oiid w?M>d is tn^Mi 

io pulmonary affocHoni?, 4fnd Oh rtJrt appliroiii>rt in riiPomiE ophthuJutin. 

'Hus IV wtt rii* id much oniplijyi?H:X for Isaitfuvhiiitdin^ luol cobinot-iruikip^:. Tho Tljuiwr# 
dMdflt ■rrlijcli lire iPUTwtii?a» isritoii, nro bri|^hl Pod ofW-l ihemUftn tuwd for 
rtMaricfl awl tm wdglli* {idiatit 4 grairiA). afmuwt to n poslo bow tlwy 

fonii a Udoful 


ADHATODA VASlCAt FL ftr. Imi., iv., 5i0\ AcaS- 

TifACB-Er ThL-! arum, adttha, hatras, vasa, IxtsuT^ij rm. t^haiodi^ mafjn, etc, ^-i lOi-10. 
A Eub-berbaccoiirii biiab^ foiiiLd tlirougliout the woriDcr tmrta ul fiitiia up 
to altitudes oE 4,000 feet, and uaually very abuiidilut on tha Hub- 
Uimiilayaii tmeta but much loss ronmion ift and fkuitbcrii 

tlien in. Eastern India. Gregari*>ni( and found in larjije pakbea. but 
where it doca not grow oaa weed it ia often iemi-cldttvatcd in hcdj;croWi9T. 
and under tbeae latter itircunistancea often attaina the propurtiuiia of 
n large buab. 

Hooper Xf»p^ /pi*i.i IdOT, iwr. No. 10) intflipDrok* nil e ho in- 

f^oTiiiition ftvjdlable ^ip to that dnto nnd Hbcmld Ito ton*ulled. ButMoqt^Er 
invnttigatjon luu* mniidy c^.'insidtcxl id oftreftll ihfpraprtutie toata, with tlw ohji^ 
of jUK^rtEiininj^ th» VEbfVlxai, vnluo of tho plant. Tim romllta el the inquiria* IfnlidnL 
win bo found ui iho Report of flie Druja CommiUei Of India {t, 3fl, 

183. 335^l&, 4lijh Tt may obeureffd Imm that tho of reorat 

trials in Indian hospinda tony bo said to oundjm bolii^f In the plant iks n£fordi£L|: 

Tolicf in elireolie bmimlihSa and aalhiinv but to pirolntJe fl-co&ptanca of Ita mputid 
virtuo in ca*p# of plitliidw. *riio modieinid propertici of thia ptimt nru nwntio^'kdd 
In TJIih Hqu^ AfnniMcnfrf. reoonHy treiuJiUjtd by Ur. Hnomler It ii tlinm 
Gukllfiil vivha (85, otod- 

Tbo leavM nna iiomiatime& boiled with Um pawdikst (if iiC’k-WHrHid to iiinks a 
yullow Dv~U. Tlhoy Mwin Ui bo mo#»t ftnoiirntly omptoyKl* bow even na or with Cyn. 
MA^enn. bpinji uithor put On tn the Heklai juat bofom tho min# md ploiighcd 
Ml, or Kottorod. over rioo-Beliiif mcefttly flEododl It dooB not eeom oatnljliahjDd 
whether this ngrkmUuml uUlEH^ttlnn ia an a proventiVo n^lWt nonuoa inHcia (aw 
below), or in roeogpitiiTTi nf thn quant Ity of potnall. whifb Ulpy contain. At all 
eveniB il- fc* one of the prineii’hil phuita ompidyed iru InEllnfor tbn preporaljob nt 
|ie<url-4ab. 11 appoi^rfl nlHo to bo mod not infrequently for pimpowdcr CuAiieoAt^ 
end in Bonfpd the wood ia turned into Beads, In t^Nogn. hilifl thn fltoma nm 
uand in a kind of augury,. 

CnnHidorublo differenro of opinion pp'o-allrt fi^ording thn liae of .i aIA n tadn im 
im inAcotioidn nnd eintijieptio. In 7'^e /onetwif o/ f/ia ^loeiefy lowakiiia. 

(April 7, 1838), Hooper rninmuioorl th 4 it \m had dincovered tlw mt\vn priaaipl* 
of tlm ploiit to bo hn nJkolnldt which ha cnllnd eowine, hut no von y^TP Inter 
Prnf, Giecnao of Ttirfn fat tlm Snaliuioo of Bir Lauder Bmnton J tlirew aame donbt 
on tldi djjieovory. by atatlng lluiti thonjijih ho hod found thn laavna rich in 
potfuwiiun nilmtiT f&nd tlkcrefnre n vnluablo f^nwn nuuiuroh bn hud found uhk Mtintra, 
alkaloid^ lb 1S07, iiowpvwr, HooperV dEacoviny w«P fully Mnlirrocd by Hr. \\\ Gh 
B oonnui of Java^ w'bo oddb-Hi interoaling BujigeatiotU aa to the lua of Tfirieine 
both oa a drug funl oa an iTuectieidL'. AllliOiigll tjko iiiiMsclieldo property WHudd 
tbuH BRcm cetahliHhod, tt haa been foiuol by pfOA'iical ej^periment tnrtt tMLrfcAHr 
emmol bo uacd, an nl pre«*nt avAilikblf^. A Inrlrato la in the nuvket, hiikt. chf*p«' 
onid oqunJiy iffHeoeioila infOCtlddOEf olnvidy Tho iin of the loaves, twtli 

aa n gfwn manure and m H poiaon. to p^ta. wpedally on inundated pound 
(orjgiDlLlIy pointeil out by mo In might with ftdvitntng^ liO further iu' 

vuatigatod and rrcoinmopdod to eiittlvdktom in locoMtiw where plant abounda. 

[C/. Tairtf Sherref (Playfair, tranalnh ^^33, 12; Voeltker. Imprm. /nrf. d^*.. 

l&M. n>;.| 
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MARMELOS, f oivv/ R ^r. /i«i.p i.p 5lfi ; Ccioke. F^. 
Frej. t.^ 192 ; Dutkiep FI U^per Plain^ 143 ; Pfiiin, Ben^, 

PUinUf 305 ; Eept^ Cfnl, liidig^ Drugs i-* 137 - 40 ; the Ba(h| 

Fruit: BuTAcBJe. 

A imnU trco foimd hsm uid th&tv bolh wUd nticl ihnjughoat 

ladiu and It ia Aacftjd with %ho HiinJus, Uid being spetrltdiy 

nuitod fnr t}be wundiip nf jSiv« ds, Fcv-, !340-5O). It u idi 

bot DuuverMiJly \mown by itM w&rd whicrb ftpiH^ora in «Qino 

fwTOi, iweb m nr *aeJ+ in mowt iqpd^m Limgiifigtia. The- (mit ia gennmJly 

efdJnd WpAal By tba narSy i^uropcan wniera it waa cidlad 

nr Qujllicn. BJkd by otbora wju confufl^ with Cmrirm ^rlffiltfipn (which 

p, 429}. Qarcm ds OriOp EotlDwcd by hia roviewer Cludua {Ar&m. in 

//uC PL^ 1605k -33) early m tho lOtb century, colled it Afortneiot d£ 

^ingahu ned ho nad Other wirt^MV moko apedol nuiiiticin cl tJka valuo of the 
fruit m the treatment of dyavnlCry. Jacobus Bcmtlua (HtgL NiiL el MtA. /nd. 
C>r.» 1620+ in Pi#c;i, /fi4. Uffu re N(j$r ri A/edr, 1053^ tj3]i terma the fruit Afalum 
eydoniiifn. Khsc^ ]0^6p iii., l. culb it cotukzm, Lmt 

Rumphiua, who wrote in 1750, fnakca no mcntloa of it. Turning now to iho 
Arab autbom; EWrapicin describes ihreo druiga imder ibo nainca frrJ* fil iind ftf, 
but d&i^a not nrfllskntly duninguMli tli«e ono from tbo other. Aviccnuji trfjftts 
fcl mui M fl* aynonyTnona, and toUa u# that it it A drug with ^'irtuce vury Gimilar 
to the Apploaof "SAai^attora^** [Cf. tronffL), ni,, -US.) 

'rho dcocribee the fruit lu cordiftO, tonic and astringent, 

tn luicient Sonakiit. poems thi* tree Ja Irequofitly hUudcd to, luid by Hindu 
phyfliciazui it ia much CxtoUcd. [CA The Boarr ManUtcHpi (HoorzdD, trana!..). 
14^ etc. ;; Phamtacoff. /ndL, Lp 277-1 

Tharo arc bcUnvod to bo aovcral TarictS^, dlatinguiahod by tbo size nnd 
ahopo ol tho Icnflate when taken in Conjimcticn witli tho alinpo and loxtiiro 
of the fruit The mnin d^tincUon may be aaid io be Into the wild atotop with 
BmnU+ hard, routid, l^ringant And unpalatable fruit# having Dunmruus 

aceda. and Uio eultivaiM conditioiui witb lor^p often obtofigf fndte, having 
fniqiMtly A comparatively teft nml, n Hohly ^voured and oopioili pulp with 
only few BMda. It haa bom observed that wliilat In Nortbem, Wretem nnd 
OCTitnd India the wild fruita era very intoxLcating and a» of ton used aa a hah 
poiann^ no auoli character nttoebea to the cultivated Imit-, This CUfioua ob- 
aOTvation doaervo 0 further inquiry* Frofu tho Pnnjdb come* til* atntcmcnt 
that a form known na Iw n eotuoally ihnped fmitk while the CtlltiVAtcd 

plnnt. geneiwUyinet with ia know aa 6iip andfuTtlw that tho wild eoDditiUd (with 
fliuall rcimd fruits)- ia diatinguiBhE?d aa the tnilcii—n name given ill Other pro- 
vineiM dI ItiHi* to la^ [C/. Jorat* JLaa ^1. daui Xi*Anfi^. i im ii-P 286.] 

Tbo 5aci la uaunlly graun from aced* but in Burma advantage ha« twn Udcini 
of the fact tlmt it froquorntly aenda up ahcKita from tho toots, to prcpagato tl;e 
approved rucra by tOQt CUltinga. It ia gcccrally stated that in from S to 8 ycarfi 
tho plants will b^a to fruit, and thst whan about 25 to 30 ycara old, the troea 
may be ri^srdod os in. fuH i^carinin:. A\^cm grown for niodicinal purfM^vea enly^ 
a anmlJ round fruited farm, much like tho wild plant, is preferred* and it ii tnaio- 
Cained by tho Burnuma that the beet roaulta are iMUrcd ahen that plant la 
grown on dry, open, rioh soH- 

Bmi tskea ton mentha to ripen, ond it may bo said to como into mtmon usiuUly 
during Hsroh nnd April, In aomo caiiee it can bo hod in BoDambor, Jaiitiary 
and February^, but |n eudh malsnoes the fruit has mewi prchnhly betm fcrocX 
On Uio other band* fmoli frmt may bo procured aa Into oa June* having hsm 
oiiuply left on tho trocs until raqinred!. 

A TiDddish-brown Gust ia ap«ring 1 ^ bblninod from tho atcni- A gummy 
or mneona substance is secrelcd within the cells uE the fruit, and thuB 
aiDimd tbo soedOt This is uaiveE&aliy mod as a CEimn', and if caielullv 
mixed with limo wiU bo faxind a clean nnd tioefid article thut will set 
rapidly and ftnnly. It ia reported to be obtained more copiously from 
the wild than tbe cultivated fruits. In Northern and Central Tndia it 
LB in spiecial demand for the conatruction of weLLsp sinre it seta hrmlyT 
takes a £ne pohsh, and is not a€erted by water. liic puro mucus is 
spoken of AS a valuabEo Y 4 it?r]SH for pictures and as a gum or glue of 
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flpcuinl merit, where estm seeiiiity AnOp at the samo timcp ncatflciw are 
ilt«red. It ifl reported to give brjlhaney when sdded to water-colour Enund runt, 
painta. In Burma it ia commonly mixed with paint aa a dryer and 
give a glMfly anrface. But perhaps the most rematkAble use of thia 
aubstance is that recorded in connection with th* Madras Preaidoncy. 

In Madura it would appear that the {Mbidu devoUea) employ the 

pulp of the fruit ah h Jbafpm or substituto for oih For this purpose a 
npe fruit is placed on the hearth until it bursts. The pulp is then re¬ 
moved from the shell, atid a little water worked up with it until a glutanous 
material has been produced. After being purified, the pulp ia rubbed 
over the body, A bath is then taken, when the pulp acts aa a detergent 
and iiapBrt!S a refreshing and cooling sensation. Of South Arcot it is 
stated tliat the mucous fluid only is used for the above purpoM, and that 
it U rubbed on the hair in place oI oil by the poorer classes or is employed 
os Soap in washing garments. The Dutch in OHylon used formerly to s«p &ui>ijiu£a. 
prepare an EssEsnan Oil (or aUnr) from the rina^ known os Marmdlo RubUIM du* 
Oil (Jem™, Soc. /lid. {Pittf.), 1B57, ii., 1S43* A Perfume 

is also distilJ«i from the flowem. 

The MEDicrsAL piopertieo of had fruit are so w^ell known that they Medleine. 
need haftlly be detailed. The fresh ripe fruit is eatcti w an article of 
Food by tie poorer elsssea oiilj% more especially the aboriginal hill tribes- Pdod- 
By others it b nminly consumed as pickles or preserves or as a refreshing 
and mildly laxative drink or Bherbet. Moat writeiw say that the half- 
ripe friiit is extensively employetl in India as an astringent, digestive and 
fltomaohic^ and ia prescribed in diarrhena and dysente ryj and often proves 
effectual in chronia eases when all other remedies have fail^. For these 
purposes, howeveti according to somo wnlere, the wild fruit is preferable 
to toc cultivated. It Is certainly much more agtringeiit, oontains a Inject 
amount of the gummy substance already mentioned, but has an objection¬ 
able quantity of seeds and only a ven^ small amount of pulp. On the other 
hand. Colonel J. Parker (Medical Storekeeper to Covemment, Bombay 
Command) writes f?eni. ludig* Drtigt Comtir,, /c. l^}i Natives 

do not use the umipe fruits for jUicdianal purposes, but the pickle prepared 
therefrom b connidoriKl to bo admissible in lilnL'Ss when other forms of 
pickle are said to be contra-indicated. The half-ripe ia adopted by 

the British PhammeoperiB, but the rind only of the ripe fruit is used at 
this Depot in the manufacture of Extraotum Bclao JJquidunn” Moodeen ii 9 «w 
Sherifl racommends for medicinal uw a syrup mado of the pulp of the Sjxnp. 
ripe fruit, as more especially serviceable for chronic affectionsj and a reWw. 
powder of the pulp of the halbripe fruit for acuto diaasscs- Me says of 
the last ptcparaiiou that it is apcoiaHy useful m nltaring the nature of 
dmntcrie motions rather than m reducing their frequency. 

The Hun-dried slices of bael (gcnetally knowm aa WjffiVi) may be seen 
in every drug shop of India. They are not supposed to bo injureil by 
time, if kept perfectly dry, but in Enrope the same beneficial resulta have 
not been attained with this drug as in India, a cirooniataiice explained 
hy European physickiiH by the theory that the dry slicea deteriorate 
w^hen kept for more than one season. Dymock says, “ The beat pro- 
paratioD of bael-fruit is a Marmalade made from fidl-grown bnt 
still tender fruit, cut in thin slirea; it keeps well, which is not the case 
with the consorve made from the pntp of (he ripe fnut that La usually 
mat with in the ftbops-*' 


THE EAKL TREK 


^SCHYNOMENE 

ASPKRA 

Solfi Fitb 

Tlw K«rt^li*rk 
Mi^dkiiaml. 


IVitllUa^ 

Jiikafc 


TimlMr, 


Tr&da. 


BdnJM^Si^ 


Sola Pitb^ 


lii ncldidon to the? fraitp th^ rcivt-bnrk i-t viowisl ws medicinn! oiiJ 
i!niploy?f] in the treatini>iit <3! iiitemiittent fovyi^ Thp fortner U one 
of the chief bign^Iientfl in the Diuch-tBLlLecl-of {/oAiiJtu/o of Hinrlti medieuiD 
—a preparation from ten roots. The leaver y^hen flash ari? niaile into n 
Poultice and used In ophthalmiA and maggot-infested wounditp I’he 
JuiuE e^eprE^fised from the leaves is bitter and piuigent. DiEuted witli 
Water it is highly spoken ol as a rcn3e<ly in cutarrlip fever and bihousii^. 
It may be preserved by being boiltd in oiL The Jeaves an> eaten in order 
to destroy the desire for food, and are so employed by BanI fruit 

ia employed in the treatment of srani in vinegar nianufattiiie (ttee p* 1110)^ 

Tlia lYiiBEft* yalilowidh^wliiUi, nW3tt1«b elosMnuMd^ harid, IMS no !twart- 
wood, li not wry dLirablo and ii readny Attnoked by maoeta. It iroiglu from 
4U to M \hr |M?r cubic foot. Wh&n frailly cut it hmi an atomatio amoIL Au- 
rorc^g to certain Hmdus it » aocrilf^ to out toia tm down, but chiefly when 
cultivated and marc oapcdaUy when iwar IcmpIoaL fn tho wM aMite, or when 
the tree hoA liofiii u«irlcotcd or }iiw boon it may bo felled, mitl the timber 

Utilu«^ m^n for fiU‘l Of choreoaL It m i,iflod in Iho ounatmatam af Hng 4 ir and 
oEI rndli, eorto. wfi-tflt ural implcmcntii, ami, aBCi.mUn|^ to aomci ^Titcra^ in tha 
^instruction of idok, cond#, find bcada for oertain rOfiuniw. In the Jpuf 0 / 
Ara>iu(ib, 45) the wood fa yiveli an an aitematj^'e A^itll that of » 4 #rriT 
wlamec Ibo BrolLmifta atlclcji juUiy ba mode. 

Althaugb there muat be a %'rrj largo 1 chc4 Tha-pu in nothing in the way 
of actual relttma can be quoted. TJw rfr>' fruita aell At About Ha, I per lUO and 
the men fniita nt leaa than ludf that figure. The ilty pulp ciui bo 

purchased at ftliOUt Ra. ^ wr cwt. Although nev'erid Arms, aueb OA tbo Oreat 
Eoatem Hotel Company^ Ltd,, fn CiiJculta, rcguJarly nuinufaetikro the riuix^ 
tnolfide^ tbfl article doea not appr-ar to Iw exported to ATLy upprocfAble Dxteah 
Tfi tbo London “ prite-currcnt/^ quolations are given of drlod and abced tmit 
fetebing from Icf. to 4d. per lb. It ia iiftm uhserved^ howfrver. that the market 
il ricglca^ted and the dettiwnd i-ury Umlted, 

'll!* dried frui^ with pulp excavatocU Aro krgety employed aa boxes m 
Whiell to itofe medidnea, uicrod oehea, etc. SinaJI onaa ore beautifully rjirved. 
imd mode into Sxrrr noXES^ A conaider^iblo irode iJi tione afl ovw India in 
t)wM omato boioa. bm ft ia feared tfna tin n]a|arity may Ml nmhly be 
made from tiio amaU haitl frinta of FfM-wMiv, ratbar UhUi of .Kmir. In tlw 
snud-bojE^ miidu at Peaba^AT them ia a cotuddcrablo report lo Kabul and 
Low^ India. Can jam, Jar to tbo south, Ul fatnod for ita cluLFmengly car^Td 
snUll-tHixea—thf^ thow tho Ifl inenrnatiDnA of Viabnu. Oiargod wflh gun- 
rwwder, the amid I dry fnuts are also ainployed aa t>onibain Kiarwob.i£ exhitdtionjf. 
VfTfy young fnitti {About half ai^ itich in diametcrl urn uacil bb Bea4»s and an? 

4ter^ly in necldaeat witli tho aoiKbi of n^uUr^m 

(tlm rudml;). Thw are apccially worn by relrgioiw men of tlm Siva aodt. TliO 
wood ground down on a itene to a pw,ti% with a httle water, m often employed 
olono or in combination with Banda|.wocd to give tlia wlujto franaverae 4 ^ta 
morlniigH on thn fonbasd of tho Hivitea. 

fTho foUnaing works may be eoruulroiL m odcUtion to Umuno indicatod 
or mentiom^ m tbo iJjriwiwry i—Bticliaiitt^ 1K33. 

ISS; ^ ^11.. AiJUdie, Mai /m/., ii., IgS ; TVrr/ 

teonjil.), 1&33. rX 154; Jmim, A^^Hon. Soe. Ind. fPrefl.), 
133 ; 1^* SL. 1&7 t 1&63, lii.. 34fl j liih, pt. iL, (H ; i»69 (nj.). i, 
pt. fj., ftSf im* pt. iJ., H-2tl ; Hasu, A^ri. Lohurda^Tt, )30 J 

Moodcenl^hsrtff, M,u. j/rd. IS£>|. S4~T ; Bull Brpi, 2, h' 

Iftl^ /Hn^rfl mu, S; BonerjeL Agri, CiUtack, ia«3, m i Woodrow. 

irtBre. m itid., iSw, 2ii ; oto-# etc.] 


^SCHYNOMENE ASPERA, tJtn,.; Roxb., Tnn^. ,trU. 

1903. m ; LEOumsosa. The ^}u>la (Hind.), ^ola W ward 

coTTDpted imt* wiai- by Englub writera and iiiAiiufutimrB ; » aLio 
atuntte, beitda, pam (water) iaj^w. kagdia-tUmidor, otc. Tlw 
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manufactures op sola pith 


iESCHYNOMENtr 

ABPSRA 
HoU Fitb 


DJUSt^nc olten df^&igiiatod in &nd Aflflarrt^ | white or rice- 

like)-Wa or /^Aul {dower or iu order to diatiiiiguiali it ftoit)i^— 

JEn Indlcai LiiiJi.; the or biih 
dhfTid&r, etc. The vhirmilU or ia Setfhirnia and not 

—ft plant often tiaed qb o. subBtitnte for 

I'lie former apeefea a rk fEOAtiOK nen^Ltivo ienv4% fonnd On IiWiil 

juiTiu4tl]y inundated or wil^tio tfcis tiMtrgirui of tonlu or Inlun tlimughout 
4Mid the |,Ti?i*4or piiFt of An^ftln ; i* [remient in liurniJA And »E»o prownt, in Sonth 
JntIJn. Ttie latter, ft Inik't more biwy plant nnd iniioli IcwU* oeLMntio in tkabil, 
n^plwKiixlA tlw in tbo Otlkcr provincofl, ii funtul in Betigul. A^oam and 

iJumia ofkiy wator-IowU or on lanfl tomptintrily dnodod. Noittier FpMioo 

ia ayslo niiatfoftlly eoJtlv^atod^ bnt in KoVfnllaif ftikd tK>eonkliar liio upper portiulia 
nl .r* wrm^rn bfriirin|; pod* iin-' wi'ven'rfi ajld throwik on the wotw and the 
Boi'HJa tikiid beconu! aolf-wwn. TliO roiitft also aro perennial. By FpbftUiry- 
>lnn}k the poda aie ripe otul tin' pith-yirldlnjf MhuatA ovur-ripo; tllo Bletn tlkon 
LH^coftieft lily, Hlulink And tLEAColokirad. wJulat \\ lar^^i i-nvom fom^ along tlio 
oofttre. The plant iwuntly growa in troni 'I to ■! or ftH-t of water, and wfcken 
fuiukd lieiTig abovn waliir-lovrl it appeaiW Eii Imi uidbenltliy. It ei ofEen Jiecin 
in rlw oonHitA of rijtfi-neldji, but u n rule itt vieu'k'^J ua a jHrnieioiifl. ww'^i, imd 
Herordingly ikpruoUKh 

Roxlivirgli would appear lo 1u»\^ IjnsM tlifl firat jwnuin tti dinw atlj-nliniti 
to tJiift plant and iln rconondo iWOrtr rfteiuiuni.-^niljjd its oiloptEOn AA n ikih- 

pklitnto for tork in I hr^ inankifn^turw of «wiiiinun^J-iiiekcit»9 mid lifAlxiotfl. Jiikt 
it i!H eorknu tlifti he ntoki-^ fto nu^tkon of itis luie in the QOii 4 trtkOflr»|i of hata 
In Bengal owd Afsaiu tHo workriv in FiTK njkiiilly bainng to tho 
Alolokiir or Mali CJiato of Hmduii, who tm a mlo a£?i|iiir» horwhtary and 
excLmijvo priejlpg* of manufacturing gorlonda for eorotnonial nao in oortajn 
dktncfa. l*ha thinker portiuna of theatoixu only are nut into longtlui of 3-3 fwik 
TImssc ara tiad into hundlcw luid atorod until dry* when ihn bn^wn bftrk ia re- 
mnvixl and the pith out ftp fta rofikUnid. If intended for the iinmufaotkirft of 
iiAtiv CopA, or fnkiTwa Ilf ptiggrieii, it k aplit into Uiin iheoift. For thia purpem 
the atom k held in fnint of the aporator and with ft Vmg thtift ihorp Imife 
11 utrippod ipimliy-p the knife being rrUidr %t> trawl Toimd and nniTid 
wilhin the Elu'ekneaa until the whole 4itom k reduced to il aliixd nut 
mueti Ltiiekor tluin note-paper^ Hftlfi. aiTO w'cirked irp On WOOden ur nifty 
innuld-i. and* it huncftlly lEliWh^, ore built up layer upon la^^r of aoAi ftbratu 
pooled one on th& lOp ivf tha otlier. By diH-honest mokeni a IftTSC* pfojKirtfcDn 
of pape^ io intomkixod with the pith, thui adding gtyftUy t*? the weight of 
the Iftit ami lewwning vary materioily its iriAulatiiig power (to the rnyi of the eun} 
wikrreEn lie* the auper^ority of tike pEth linta over all othen uiedi in 

the ELoit. 

In the Roorkl difltrirt the pith from -H ia very largely kln?d for 

aoTa-Zopw with a RurfBfKHJreaaing of Bengal pith. Owing to Ita hordm^an, Ihtl 
frjrm of pith eonnut be apht into l>It> very tl?|ri oheeta needed for flowrr Iftono- 
focture. If pith bo mjuii\Kl for tliii purpoao, or for weaving into looift. the 
dfthfurked itrtlka of nwtfrrw arm drawTk betwefin hflbmboofl fiTUltcmHl upright 
in the gfukimi at voriniu diataneeo apart, or ora flnitOlUHJ by mearu of fliimoth 
atonoii- By eitiKir at theea metbodfl the pith ii oomptOMod, aiiil will ratoin the 
form thill gi\'en it until moifftaned, when it nguiti exp wgll To make a flower, 
tho Btripa of #ckla ana coiupmad in nJeh ft nUUilwr Ihit jn troiuyetwo BOction 
they ore Enon» or ItHK tTuuigulnr iti HhnpO, imd along iha aurfooe, cormpotiding 
t<» tbo boBo of tlio triangU', iwwollel liliM oro euL The atrip* iro tlk<in alioed 
imnavunttdy with a aliarp knife into very thin pie™. The jwintrd ewiiia of tbn 
tr^iUigln ftre Imii'ftK^I into idiu nuide on another itiek of joIu, iikteniliKl ai the 
Btolk of tlm Mower, tinkmi the required porLi have been ttmi irufaL-rtod into 
tlieir ploH^ A Virufth, inniatenod In green-coloured Water, ll mode to touch llkfi 
i^uter whorl of truukgle& Tbeac inatlntly expand Olid becsome tho iepola of 
the roH or oilier downer. A bruah, moutoned izi pink or other euhiurcd water, 
next tourhiM tfjo inner wbolla, and thrse^ obeying tba Tiiagicinn'a Wand, expiuid 
Ltilik poiala, and ore bent wMk^ Btdl. du4Ckl into the denired podtioiiB. Tlw alitft 
cm lengthw^iBo along the OOmpTrgftiil fttickii of Moia ore now bocLI to open out 
into ip^lahiid teeth, fitankeni ore forttiOEl of tikin Btripa of pith, npon tlie ex- 
tirmktkMi of whivh. portlrli^ of aiigor (from a coloiurd sHcrh^ne fluid} Kavp 
been ikuulo bi {?r>iiL|dlp4«, tliua fontking j^iiateniog anth^ti. Floral buda ftte 
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Cnft^atMUlUtci. 

HuiLkhmrent 

Pnfku-i.tkiri« 


^ifipfilEug, 


IbLsctr. 


FlcmTT 

|l*nuEACtiiru'. 


tivreD wtuni, 

KIOMhkI, 






AOAVH 

BOLA ANTI SOLA SUBSTlTtlTES 


IdBAUlMtiirVr 


VMkdAt. 


CbtaaiMff. 
Foq^ O IL 


TmU. 


Substi¬ 

tutes. 


cQUitrueted &I dtiinad gnins of riw JaBtontHi Within groea kniflat* of 1(7/- 

Awi Ol 1003, Iflfl.} 

Thp thite fifit-at coiituts of this art niftf be jwid to be Daoca and Man- 
clatnjr for flnkall and largo flowors re^pectivelyp and Tanjotio for models; 
but tho ocrcnionial craft of tbe Mokkars k practiced all over India. The 
introduction of matches has practically reudered obsolete the domestic 
ujio of jtok m a tinder witli flint, but the pith, is now' lundc into covers 
for wrater-bottlca, atoppera for mcdidnc-bottlefl, and plujp to widen car' 
ring holes in the cats. It is also employed na a lidag for the tops of 
paknquins and for and cuahiens^ oa al^ for the oniate ^ruhauiuiadan 
iasias used at the Muharmui. The cheaper pith of - ftnUru ia UHltally 
employed for fiahiELg'Hoatej^ fishing-bnaketiS^ rafts and swimming-belta^ ^ 
it is suppos^nJ to be specially doiahle in water. Wfiere proemrabie in 
abundance it is said to be cspeeiatly uacful in firing pottery^ and the 
i-harcoal made from it La highly prized in the mannfactmfl of gunpowder. 
Tlw soft sola f-*“ nmprrmy ji tiBdfl lO ayrgofy fior innurtiou mlo the Dponing 
ft iiiasia or obKOM siiu» it mpidJy ahsorbe ndcisture, oxfiandR, jmd thus widonfl. 
tlu5 apciiJiig, A long OTtiete da the u/ t^ola by Bmuiuck ariii DM 

will bd raiiitd In Cksmt^ Ntm (July >2^ 180&)+ Tho Loaven oI the sola 
ptant ard aoiaetinusi mmi aa 4 PoT'^lUHiD, Oivi an OtL ia axtroeidd from tlhO wjuda. 
[Cf. aba HanAUAetL. Ar^c:]v. Tsth . (Winton and Barlier, traiul.), 15107^ ] 


There is practically only a local demand for rofa-pith^ and in its nii- 
manufacturea con-dition it Is hardly ever exported. The best quality is 
obtainable in BengaJp and is carried thence all over India. To this day 
the centre of the Trade may bo aaid to bo in Calcutta, w^herc the mann- 
facture of sola-tapis appears to have originated* No information is avail' 
able 03 to the t^e in the harder pith of .H. but it may be 

rceognbod by the dreumatance that the stem U curiously striated on 
the thin bark and has wartdike lortUAtlous along the atriations. A 
centra] pith is always present in the fom'L of a hollow aurrounded by 
a slightly hardened layer. In finpf^rn the bark is not striated ^ 
the stem unless over-ripe; k quite solid, very soft and of a pure white 
colottr. Ipf. Acosta^ Tract, de las Drogas^ 157S> 341; Journ, Sac. CAcm- 
/iidusr.p xsji.j 198; Ikr Tropenpfiaf^^t v,| 598.] 

SafM SubstiiaitM ^—llie following are the chief snbfltitutaa z -— 

Aralla axmata. Pent&petes phmmceB.. 

Cassia mlmosoidea. Sesbania pa&dofitr 

CepbalanthuA OGeideutaUs. Souneratia acida. 

Heptapleumm hypclsncuin. Treveiia palmata. 

Mimosa pudica* 


D.E.P., 
iiU JB. 


Owniiuf. 

PimWi, 


AG'ATHIS LOHANTHIFOLIA, ; Gamble, Jfaa. Itul. 

Tiwda,, 703 ; Co^iveuc.^ A Jofty tree met with iu Burma and the 
Malay Feuinsula and islands. 

It U in fturmA Imown ma mwl b F^ruenJly spoken of as tho Amboyna- 

or WMte Pino. It olForda a largo t|iLantily ai traimpArent roAit known as 
Di iVM J F , wliitk 2M uwd UkD thftt of the Now Z^olond cowdic or JeOwri damrsar 
(.4o#rA^lP trnmtmtim, in the mmnufacturo of VAJs-fH m mjljir tft Copiii and fof 

vruing and paluJang f«bric4 [C/. Boxh., Trans. Soc. Aris, 1805* xxiil., 412-3,] 


AGAVE* Gitn. FI. n., 451 (ed. vi.), 17(i7, 171; ThuTstoii, 

0 / in BulL Drpi. Land Esc. and Agri. Mad., 190.3, No. 

^laaj Fibre. ^" Drummond and Pmin^ Notes cm i4^ce and Furensa, in BuU. Dept- 
Land Eec. and Beng., 1905, No. 8; reprinted iu .4ffri. Ledg.^ 19^p 
N o. 7 I FI. /fid,* vi_, 2T7; AAiAiiYLLiDK.fi, 
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ALOE SISAL FIBRE 

Dniminond And FraiQ, the moat recent nuthora on the Indifln 
review the variotifl botanical opinions Uwt have been odvanced, give a 
complete hi^toiy of the U4efal ppeeieBi and nlao fumiah a reconl of publi¬ 
cations so exhaustive aa to render fuller twatnient in this work almost 
undf^Airable. The citation oE |mblicAtions below m intended therefore to 
amplify the enumeration given by these authors in so far a& works, mainly 
of practical and commercial interest, are coiscernctd* 

Distribution.—The appci<^ of Af/ttre are IndigenDua to tropical South 
America, Blexioo and the Southern States of North America By cultiva¬ 
tion (chiefly during the to 18th cctitnnGK) the forma of indnstrinl and 
horticniturni intencat have been distrihuted throughout the greater part of 
the wann temperate and tropical regians of the globe. Several have oven 
become acclimatiaed (or have rtin wild] in South Europe^ Africa, Indian 
the West Indies and some portions of the AmcHcaiL Continent where they 
ani! believed not to have been indigenous. While completely naturalised 
ill the warmer tracts of India, one of the species has become eqiialiy at 
home on the hiHs up to an altitude of 5^000 feet^ providwl the fwjil be dry 
and rocky, and the atmosphere not too moists They are best known 
unrler the following immoB—American Aloe* Century Plant, C^rata^ Pita+ 
Sisal Hemp, White Rope Fibre, and the like. 

HUtciy .—Om of the detiukd aetpoimts of Iho oconoinac 

of t^koee plants wda tluiE gi^yrri by GomarA {Hitt, la* India*, 

Writing of the SpauiBh VVcdt tadioA inehuiing Mexico, he ffp«oks of a plotiE hjioTTi 
U» tho KatiVos AS or ma^ty of ifOn^loTS) ajhI to tlko tipaniArdA nA 

I i\m tliullo)'. Ho gi^'w & Ht^toiDcnt at it# uh for toxtib purpOM^ an*ii 
dxplainn tno lUUUo ju referring to th& ii£u of tho Apino lU » 

anU tliif Obro as liirood;. FragOAUB {Hurt Af«1. Ind., ISOO* Oft) iiurtltiena tho 
WUIA obtaiDod tram tli* plant (poc-liiT—iho puV^ of Inter writewh Dodonasiia 
(i*uFp£riaHini» IfiT-l* llfij pubLLitlAa a pinto borrowed frona Cluaiuia who hod it 
prepared from a plant seen by him noar VaJontin HUi. Zfu-p. 

O&a., 15T0, 442). rhe boido plaUi <lld duty In ^onM fomiL wiLh later WTitoin 
for tha ziext two hundred yoaxoL, though it ofually oppajuiMf Hido by Mdo with 
tlio prntn of CaiTirriurius (Hari. Mrd^, lQ-11, t. v.). Id 1727 Tr«w 

publiohod on OXOoflimt monograph on tha ■ubjeot with a riUvful ndrawing 
of thn flower. Am Te^^Ards India the £ivt authnntio referrDE# would c^peor 
to bo tiuit of Hoxburnh on Sahatilutt* for Hemp txnd ^faX, 1^1 In 

Thm Jounud af ih* af Art* (1B04, iiu.J he irponikH of AgAvo Eia wild and 

bountiful, nnd in hla Hoftii* BrnjfalennM llSiL4, 25) ho mmliout spooi^ 

.-1. .4. fHH-iia. nnd -M^ fmbFi^mra, Tho /Srjt bfi trU* lu hnd bwn in¬ 

troduced Into Uus Hnyol BotAuJo Gordons^ CdetJtt4t, before 1704 {from IndiA 
loaolity not ■tat4}d)p and fiirtlier ho aflknu that it pOMcaBod a S&nBknt mmo — 
kisntala j tho aescond ho iiioaIcs af m a uallvo oF Amrrfen; And tho tAird li* *ay» 
hod boon proK]urod from Kew bnl turned Uiit to be tfao plant colhKl Viioca 
Superba " of tho Colantta OArdenji^A plant vhjeh bud been pfoouml dirKit from 
America in Silbaoquontty Hoxbiirgh Ind,, ]j.+ ICT) WfU indueod %a think 

it wild. But neither tho nozna jtontaJh (nor 4uy othor) hlM teen oex^tod 
by othor uTitotB mS being Sauakrit. Roxbnrp^ dollbtloaV obminod it from 
Sir W. Jonos bta, If*#., iv., 23?0 Jl It is poainbly a on Intetwici, Rhoedu^a 

lanmo for the madid mil nioo. Thn nrnnoe that ora miwtly dowiiptiva 

or comporaiive and thtu taotlmx, for oxomplo, l?an*jt«TO (= iho bainbw 
jTm jiiiiM H li Bi J. or ham haatar {= the large fdOB). From Voacoda Onma (149^) down 
to Hedges ilEmS) none of tlia Indian tmvrll^nt to mentiou agave. It ia 

not mfoiiod to in ths ^mtoifa pf Bahtr nor the AdimitiUtmtwn af d-kier (the 
^fyi-^dJb&art), though tho pms-nppio appeari In tho latter work. It ia pcrhapi 
tnforrvd to hy How in IjS 7, and twenty yoara Inter BuchnnKU-^Hattliiten ■peaks 
of its beitig nauoh planted oa a badOT. Thore ii zeAion 10 behave that it wiM 
introduerd Into Xorthsm India by BoluilH from tho BOUth <m purpoH to be 
amployod aa mi iinpenetniblD hed^ orcmid forts. Tim noine (uiiuilly ra- 

atficted to rn ii ilio most general oomo (til? Agavo in C<aitral India. But 

it la ngnideant that Bheeda s^bould *»y nothing of ugavo tn hi* aecoimt of the 


aoav£' 

Hintory 


lUUIaL 




IoJIah Ihi^urilr 


ISotmmUopaM 






AGAVE 

AoalimiitLBatf on 


SISAL IK INDIA 


Ai'tlota t4 yui 
l^ifw.'tor id ICn, 


CoUlifblfirDltf. 


AixUnHtiHiUiK 

hiliHlid. 

Cittcid AeliatL 


UaDdtfnnwQtfl. 


IlibUcKtAmoL 


plAntu of tbti W«t CiMwt ftf Indm (1 OTSi, wlulc HkirapluuB A mbr, 1750, v., 273* 

pL 04 J ilieuld liwicrilw mti pJiint wrhiflh in L^riiiyiJy And ptjfl&Lbly 

jt. rattiatn. It «cf«^nkN llioti Id tlAV« tu\im Jk vdry mccnt uiddovoty^ ruld it 
protwbly fdoi'h^ Indiit rro^d AiHi-’Jlidii. hy tit^y Lnuli^-ruiitv, rii tho EiMil Tmlinn 
Archipciln^CK, 

firlef ElntAry af iUid EiTorU |a AfdimAtld* fliiai Fhbn iQ MVt^rid 

Oiivuiffitndnld pf Ihd V'dwt Indiott (inrj^i^h ««prwi:a||y of iha Bahainad) hav^a 
ttiiuli^ «tr«itiEiiiin piTorU ta p«rticiprftci in tUtf AlimI hrimp tnido. ami thn BLuii 
IkHitcA iKnl havn 44 ppc' 4 m«t| fn>tll linte^ t*f Li:nni tMmlJun ixinc^h of ^rvat vaSuh. 
H Ib |>dr3iii|u Mkfp to Any of JucUp tlmt tiy for thn most important oontribnlion 
to thii oaddting knowlH^HEf of ii|£L&voft liiu hc&a t)u» diruct outcomd 

of ihi^ groBt pordonal inlor^t takrn by tht former Utnc^tor of ttm BoynJ 
Clnnlennt Kcw* Sir Willmni TJiiaciS ton-D^^w^ LJs'eh plnntA of nt]. l]u?i nujco IxLy'lkJy 
Approved imccicA mid rve^ of ognv'n were [iroritK'd mut tha moro inlen^ejn^ of 
Imvio dudrlhiitocl to the I'olonijH nod Lidiii, Ke]H>Ttji hava at thi% auine tune 
'imti oiftAkneil fmm tho ixuUf^noua kabhtjitA pf the vorlonji Aprek-n m niio 
frnm Iho rTgiunr of fUM^ct stirc«uful produetian* luid thet«f Jlbi'o from tinm to 
pilbli^itrd io this Kwv^ AuffrltPi. Slill Jotor t}ki lobirnmtjpii thuA 
rtfjjlefitod Imu TiKjBt HpnfliJjnnttoly bwn broui^ht tof^ether pjrtd republidird in om 
%' u|iimd luld. APT., 189$), Ihun formini^ n conveiuent ivook of rofeiraeo 

tlukt gi%'b'^ fnil piyliPOllU^ of tlin renulLii nltoinod witlun T^tmt tLimafl, llip 
DirecUir of Kew, at tlie AiiyiirAtion of ^^ir Gocr^ Klo^ mid tfiifAiiNpiput (y of 
the Rpi'emip ond AgrieoHliral rk'|N]l¥tnirntof tl'io Governiiieiit of IiitljX prtMiured 
n/ni forwnrdHl to India tliw odmuminK'lTfA of live pimitn uf aJaaI hemp, 11m 
fir^ rHiehod IndiB on Jidy P, IPPO* blit the pluita wore fpond to Iw thmtl 
on nrnvnl nt iJio Royal llPUmjp GafKlmii, inbpur, CuJeattn- Tim i«eo«d CPiinign- 
jneol of I.OOll plAota eojotf to hnrwl on Ortolwr 20, 180and it won then foiLCbd 
Ihnt 643 Wero juevp. The iJkird conMij^iu-lit of -lifliOf) plontA rfsoch^ £^ibpur on 
Ottobof 14^ I8fl2, And of theap 2,01^ w'trP aIlvo. Prior to tiiean omyiignnmrita^ 
howov^r* t>u3 BotAoJo OordenA, SoliArmiptir, hmi iXscrivod by pwt in 1880, direet 
Irnm Fltundn, n fair lilr'o lueherK. Ona of the^> tuid been ffiicecMdfuUy grown mwi 
Ijftii yieltUid tPiWiy yminit pluita, of which a tjjnihxl lUstribiitian wm niiKia. Ro- 
Cently d n^port wniui GnlkMl foif aa to tlm nuee^ attainerl with tiv 181)2 t'Oind^ment 
gf pWbi- 'rha pmjiwnticm of ihivt report wag cntiniiiJtdLL Io Lt,-Ct>L D, pmin^ 
at thdt timeCumtorPf thd OpJoyttn Herbnritiin. Tim fecipienta of thd plaata 
utsuod from 1 he Hoy p 1 Rptank Gimletu wore ipiitisd 10 fumuih. mfprmotion on 
nkven Bcpiiroto Aubjeota of inciijiry* auch ju iJnJ nature of soil oo wlnkh thii 
plant# lind. boan. grown; diidaiice planted aparir; pfFroenta|j;ff tif deativ ; tlin 
data on whieh they olfordtd suokoTil i dat-B at which liio pliinLa we-ro out: tlio 
length of HiM obUuned : the nmdiod adopted in pmpamlion of fibre, oto., eto. 
It tduj bd herti expluinrd llia,t tbn Agax-Hnrdi;tilturAl Society of InduA 
having revived a supply of phmU from the Superintendent of tlm Royal 
Botnmo OarOi^ €ali:ilitbii, iBaued UinM to tha numtljere of that Society, 
pirid- tlie itnAWerii furttiJiihiKl to iho aarieP of quaBtlPnji wore publiohad in 
tho (I89$i SCi., nJ., 8dl^8J. Tile nweived by Frain Wm 

ioenrpomted m blA rvport, lliia wa# rrpijblMwd in Tht Agricuhvfoi 

Ho, 0), and may tlberefom bo ah a mi^t hopartant practiOAl 

contrihutioD to our knowledge of tlm bIM hnup fibra In India It will ba there 
found that Fmin epncludoif a letU^r to tha Hon. Scetetary of tlio Agri.-^ 
HortLciihuT^ Society pf Mulru la folfowi ; "I may udd, for your infort^ 
lion, that nneo pioparingmy Note I have hsttmed that, tw o private knportation« 
from Florida of SianJ M±mp ^ontfi, one in rim T^hut (hidigo) area, and one in 
^\Esam (teoj oraa* have toke^Il pJawf. the piartiM eoneerniKl leaving oaid notliic^ 
about these irnportatlonji^ and nil that 1 aiu nble to tay rtvarding tlieiii i# 
ihnt I he efforla uf tln> voriona ladikUl Ga\envnumio, dataihsi in my note on Stfal 
pirn lIuMO of your Sooiety and of tha Uewmmcnt of MAdruH aro, wlicn put 
togrther, inrig^eont oa eonipcuxt^l ailh aitli<ir of riicMa vrivnte vent urea, ' Of 
Daiinwherre, in South SyLliat (tho Annam jnxtonaa dpuhtlLw in tlm ol^Ov^^ 
quotation), it u wud that IQ^OCW plmita w\!P& imported from Flurkla in 18B4. 
In fOdl mOiHt. of rii» original rtoek worn poling and each yielding to 3,090 

bulbik. Mr. J, Onmeron in hja addffiaB to riw United Flantora' Aaeoelation of 
StHUrii rtnJi* ib 1000 Atoted Uiat tho MymOm Oovemment fiad impxuiod over 4,000 
pliUitll direct from Fbjrida about h«\'oii y'earH prrrioua 'nums hud tukou kindly 
to rim rlitoate m£i now afforded inak'rhJ for lui extemiivo^ ptopegal^iQbu 

Cartyinig riw frulijm reenriiA Ui mure recent lUikw* two HXcwdipgly impurtant 
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papcnt hMVi? App«wi>di ^ hfoie im and FwrcrcBa by DnimniDml azuI 

Pnun, iun/A (^3 ifuqf Hemp CuUurs b/ Miuin Aad Hunter, former 

in nil nblo mjum^r tbo imiob dupuLod botoiiic^ origin oC iho oi>njrnorcinL plants 
und thg lAtttir givQfl uBoftil cktfulA of nd Indiakn BofOfO cleoHng with 

Ub$ pwiicol luflun it limy bo iMivontug^iui to mUubit m tbi» plico riit boUmionl 
ujktnioni. 

Spociem md Varlitlisi.—Hm fH-eeai^ly for n oomp^to mvi^on of tbo F|»ciott 
uf tbiB gemuBi toom i!«po&iaUy tho Dullivatod fonna« luw Iniig boon k-|t 44 
vrry urgvfH. Muoki biu boon dnna by HyaUiniibtio boiBiiiatif for iho wiJd foniui 
in tTirir itntivv bnbitJkta^ but murh atilt raqlUfn* to ba BOJHtiilplubcKl b^Com 
Wn iK»«iK<9M UiO &c«uraUt Imowlodgn MKrCitanl to induatH.^^ pmgrtiW. Cultivatom 
Iluvo not aLwnyn gone Ui LmteUnfibi lo OOtOTo thtir oH^llld 4iipplll;A^ linvo 

in oonnoquonco bwnCsOrriiBi hefun^wl tliom tlirciughoiit tlio trapJoB & tnlUtiplic-tty 
of forms, sdiEiD 4 t of which in tkirir now lioiiw enmi to linvo mjad» eonfitaioii 
EunfoundfMi by motUlying ths nolour^ aluftpo and arpiiiioaity of ti^Eir lenvoB tmtil 
thoy Kuvo grmtiy olwourcd tlioir botanical cliaractorudce; And thoif» bavo oLko 
l^roliglit witll diem inoorroct or nVon qUaai^Bcwntdno nunins llmt ha-v-n po^yl 
Um-liAlltsiigEid Ter niAziy yfiOTB. HcUihi it in no limt t«r fnir HUtiUiBe timt ibn 
Itwrida Ilf one iuii^i millKirity id not tli* fppp'lit« of “ oeftoiii prActiral 

iii^nJ^ ^lio blj«iwj ftif ilii# of ofTiun cannot^ liow-wer, bo oast at thjj ono or 
tlio otber : emini rtmi mbfeconoopticiiu 4f^ onavokiabia iu tfia oaxly Btagm at iHoat 
clidcoverirv. Tho for a common boaia of knowls(%u ia now, howavor^ 

like moro urgr^idy demondod. Drummond and Prnin {Lc. Agri. Ledg.f 
No. jJ hfiV4 token a moat valuablo atop in dm diroclinn uf tfm rliiniikntion of 
unibiguityi Tboy havo reduced the Icuicui cultivatod 4Jmjd ncolilkmTiiHd forma 
In oonio ten epeclBa. and of tho« Hve Of ai^ wfe of illdualriol moHt^ It i^nuLd 
bei pri^iunptunoa for Auy Otua whu lioa net vpocildly ntudiod tlikt pei^ilnxing 
genua to venlum en a crilicai rosiew of tlio DcnoliifiionA orrived at by thm dia- 
lingiiUhed botouialo. 1 ol-iali oecenlingly eoutont niyeelf with on a^ort to 
tninacribo into om pEaeo wbot oppoani to mo of apeciul voJuo to nraoticai meai, 
and in mO doing endeavour to looua my abalroot idpliabetitmly under the 
OobntLEie njux¥» jpven in tbo Noie* for the ohief forme 

Af&vt AfMiictaA, Sp. FLf 172^, i.« 3'^—Tlut pbml (to whioh iikmo 
Uiat trivial noma aJiOUld ba rwitriDtod]i ilk IcufLa aa on umatnotitfkl 

garden plant only. It if nsctretikaly oondtoilt in ita cliariwUwiatica, apA laotipt 
M horticidtuml fporbt (in whioli the leavea becomo partk-t?oloiin?d } it boa no 
auilmiiiic vaziotif^ jVJthougb a fibre con be imd hea boon oxtrncted frcTti ila 
lon^'m, thid plaiit iji of no value oa a toxtilo and doiM nut exiat luiywhare in 
Indin in fUto obundjuice oa to bp of im^rtunce. Tlio cultivated etOotE pro¬ 
bably originated in tbo \Vi.«i Indica. Drummond uiul rrmiii^ f.0. 34-^ 

V2l-2^ 120. 13G, l&l.J 

fit C3Ullall> < vC. mVipom, Drift, ifr GSnt. (rKkn Xvrtiv,)^ FL (flUpptJ, 

I Sub 03,—'fliia Would nppoaf (44 iiiilicotcd Above)' tu hiivo boon iho ■p«^lo4 
that brat rouebod IndiA. It biidi tnkun aucK 4 Unn bold of the eountiy by 
I0I>4 that Roxburgh^ wlum Un\ hi anppow that it bod a SonMlcrit name, 
induced to regard tlio plant oo ind4gnil<i<% Itia eomnum in hedgoo and on*i of 
tbo two apeokA moat widely apreed oiuj moot plentiful In Tniiift> Frequent near 
Hoitibay, In tho northern portiona of Ufadnia Proaidoaoyt in Control India,, 
and m Uw Qangptic! ptaiii genoreJlyt oa fur north Aa the aub-mnuntuin dLatricta 
of tbo ^nvineea of Agra anil tho Punji'ib, nacondiiig Iho liille to oloso on ^OOO 
but 1 b abaont from the drid ntriu bvtwwn Gwalinir and Dolfii. Flbrn la 
exlmotcd froni ita loA^'^ in Ooniu lernldci quantity, but npinlona on ibi ijunlity* 
are cnniUctini^ It ia tins fJurf ioutvo of Iho Doiwbay Aloo Mbfu of oociwilnnxv 
[€Jj. Drirtiimrpnd and Prain, f.c, 97-S, 100^ 105, 133-4, 135, 133-0, oto.] 

A- ap, {f A. ilongita, —Dmiiunotid and Pmln (11 ^ lOl, 105, oto-) 

ab»w that tlio plant ben.i iudicatod oannot ideutiliod oa t. pii»^j-i|iwiPM, Mml. 
FurifKrr thny ob^fvo timi U approoeh^a I. mid ia uitermeLliate 

between that imd a. It aeenui very clcno to- tho Spocin: ciiltivatod at 

Kew oa 4. tiar- It hoa Iwen met wiilh In the l^pper Gongetio 

plain, aa for inatuELW nt Dholun Dun end tlio PnnjAb 9iWAlElal; it la aOinewhot 
OXtmjuvely planted along rfuLwa^n in N.VV. InJin, aZHl la the meet provalont 
fortn in tho dry a/id tract from Gwalior to Delhi, betilg Giero. aa it WiPre, obtruded 
into iiie Jim of ■« The £bro hoa not b^ aufflcjentJy In^-eatlgutrd^ 

bill it aoefFLi good and w*Hikl probably be found valnnbler Tbo plant haa been 

grown un n mpk^rtableatado iii tlieilry tfoet lM^twee‘n tibu Liuunbal wod tU& Junmo. 
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A Tnia filsaJ KcWp Flwnt of Lidlft^ AuAtrolfa, lh» 

Fwfki iBlun^tf, etou Thi* wm mlwdiFC^ (m VAriOi .14 pcca^ona botwoon |fl^ 
and IB^. It is OUldVfttAd in BiuiEia, CbChAT* Bylboi^ Awam, Ban^jxl^ K,W. 
IndiJ* ioB frrf m Lldlor^K Ontrol India, Bombay, D«tan (PnanAK Hywar* 
and ModjOA Oti^AJ itocki frain eultt^atian in YupolAn, 

convoyod in IB3i le Florida and olher j^ftrta ■&! Amortc*^ ihonco to ihei Wmt 
Indies and Hniilly to tndi^ Th^tv iiw formi with the leai'ea Slaving tiie margin* 
ApinoHi and other* luiked. but thw conditioM may be feLiud on the jiama ihtiLn.t, 
m that Hiny ofh not vorietAl in valium Th^ osMitinga and buJbda of both fomij 
ore Afiinoee- There U but om fann of oifiol in all Indio. Mr* Cnmercn 
iCri I'nt-mductiDn into .M}ntMro in the yeor Ho mantions that the Lol 

Bagh of Bongidoroi hod rwently Jiold Trom its atikck 4A,000 plonto. [Of, 
llninmiQnd luid Frtdn, l.c. ^3. 81k-90* D9, lQ3r H?, 13S, 143-1 ; oLbo Pkc, 

Agri.-H&rt. Mad., 1!H)3„ 4-1-Ql]! 

A* Vgri Crui^ Dici. GanL (ecL S). ]70 ^h Ik—Poflaibly thia pUnt 

Game OrigizulUy ffOm Moxieo. It u naturaiked thmughcKut Soutfieni hhirope. 
in mnt of tho ^iGditorr&iiran Teiondifl and in N.W. Afrioo^ bat not bwn 
riTcorded ftOlTk 8,E. E^impo or the Orient^ eto. ^rhia would eeom to be ttio 
a\ of luid of moet wHten prior to the time when LUuvuji 

metfittHl lhat ftOlon to tho e|H?niaJ omomantiil garden plant* It hoa been 
eolled i* lirKWii by Aonie WritOra (but is not -ir #Mrfe«. ^farfliurtInlro- 
illiecd into India from tJiti CbektA Phynlo Oordca by Lord Auckland d uring 
1B33, oiut looked tm by Wnlliob na doubtiully dietmi:! frooi A. 

Becorded oa met witb heft) imd thorn pmedo^y all over Ixulio^ but xaure 
Tba ef Uia eep^iidly in tho EoAtoriL Peoin^ulo, Is epokon ol oa Iroquont in tlio tJongeti^! 
I^h: tJ»agrtk] plains north to Cawnpure, Hard for hedging nmlL luxindatee in Unleutta 
gordona, but rapidly dtjuippeara from alt LoeolitEoa jnibJeOt to ocooeioniU froato* 
It stojids a inoiHt atmosphere more nirorSeftilly than do ntoefc otlier JipeeiHi. 
ntid bofl bKomo ontiirulifinl in Mytoie. Tlio libfo liOS oOt been eepArmtely 
reporied Orv M that ita nHckJ prapertiag, if nny, ku not At prosent known. [Of. 
Dnunmoud «fid Pmim /.& SO, S3, ao^7* W, lOG. 131. I2ij. 131. 140* eto.l W 
a1k)vd may be given am a ronapectua qf the Oplniqns field regarding thja BpeGiQ& 
Compiling from m e^ctendw Barmipendenee And ci.HnprubciuivB oories of 
jirectioAl {not betenimll oplniomn* it wauikl appw liighJy probable that tho tib™ 
i\{ thia plttUE llOi ^Vim origin to the low valuationa of tllo ao^e&Ued AJoq FIIets of 
IndiA, 

A WlghdJ, ^rmfw: A. nripara* Jb. FL fnd. Or.^ vL* n, 3034 ; BakLT+ 

florrf. CAnm,* n.i. IS77, vlii.» 7^0 fAen Ltnin.y The BastardE Aloe,—This 
i# A WLlI-knowti tiaturAUiiQd form in SoulKiem, C^ntrolp ICoraiem and We»*tem 
riwIiA, It Ip Tvrofkgly rk^irded by eoiue im iHing . 1 . rMumia, ffui. mwl a 
often apoken of m dtii orNutiih'a owing to Ibi being a^r-fown. It iri uoaily 
TwigniMHl by Iti rqtinck csotnpoet rc^to of polO’Celonrod rather aiifT letvwt It 
lA wididy siir«ui in the drier Imels of Indio from Bilyocrm to the PAoJAb. It 
oxtAmdi to the esctr^nie muth Anil to the east -nf Bengal and Ammn, but doon 
not thriv-o in damp eaiuitrieo. Tho tibr* bait Ij&wi repqrtfli m good hut 
shorter than and oil that oeeq-imt Lf not po mLich in iletnond as 

forraeHy, {Of- th-uramood ami Pmiu^ Le* 01^ 101-3^ 130* ote.; GreenflTaaW 

f^etter in Madra* Afall, l^3r] 

A. ? long^pibl, Tim#.— nds U lipAciofl (Hd of Drummond and Praia fl.(U 00]- 
It ia naluraJiflod at Siihiaraiipur, mot with m^XC CatQulta^ and also in Anthem 
IniliA jmd llunixLi^ though nowhero on a loq;^ aea|«. It ia distingu^ed 

in HidiiuwEpur aa mtdkJtm and la undemtood to be most prtjbSly the 

phmt tliat fuimshid the fibre ravonmbly ropurted on so many yviw» ago. It lui* 
iin oerid jui-ce. 

[O/. Mortiiu, FI- UmiU, 1343-71^ iii.* pt. 1, TeiTflceiAno, .IfnMioff. 

d^lU Agavt, ISafl; Ktur Buti (ninneroua artickisX lSB7-03s Ikuto. 
litmp Cult, U.a Ifcpt. AgrS„ l&Ol, Nn. 3t also L^f Fihn 0 / U.S., IH03; 
liforria* Comm. Fib™, C'antor tn J^Um. Spe, Arti* IBO^; l^orl At Bnurgeok, 
rJAto* Amtr.^ ISfld; L>Ai%e^ Uw/ul Fibr€ PI af H'ArW,lS97* 4Ua3 ; Ta^t Jauntr 
/od ^ April IBOO 1 ; J^uMuor, ttept, |S09; Rogen, Jfnd. fAmf,p Noy. 1000 ; /rwf. Affn.. 

tool j CoioTu Rtpa. (Ba/inTtuu}., 1000, Xo. m ; Jninelle* CtiiL CaEert. 
{/ndtijr4 1001* fll-0| Capital, Jmm 1903; Wioim-^ Dia ifeAot. d<* P/fenwnr.* 
iwa* ii- 375-30 ; Dimatam imp. intf., ThJL Ftpis., 1003* 08™0 j Dewoy. iVirtn 
CofliBi. FL Fibrts, in U.3. Y^arbook^ 1003, 30B ^ Fh'iHpmn^ Bwmn 1004* 

No. 10.] 
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AGAVE 

£k3{anaitiJc 

Fropartlu 


S^iapsis i)/ tfte Proferlies ond Um. 

Thfl Fibre,—Thfl ]e«vaa yield a fibre, the Ai^ofi FlaaE, SlSAi Hemp 
at Veoei^able SilHi which in i;oraCTOii with inogt fibrea oi thifi eksa ia 
often designated Piia. 

Medicine.— The kr^, moiat, fieshy leATea ere sametimea used as a 
poaltLce. The espreBsed juice of the leaves ia adniinistered by AmeHnaii 
docton as a rcaolvenfc and aLterative, eaponially in syphilta (Fonder 
and Hooper, M&t. Med. ind., 165), The roots are diuretic and anti- 
syphilitic^ and are said to find their way to Europe mixed witli SatBapaHlUi 
Prcflftott (Hiti, Mexko) aaya that when properly cooked, the root affords 
a palatable and nutritious food,” 

Food aud Fodder,— la its young gyeen atate the Hteni \a regularly used 
as an article d Fool>^ as for example during the famine of North Aicot 
(Lkboa. UMiful FL Bomb.p 205). In The A^rieuhaml No. 

3) Mr. J. 0* Miller givoa the resuJtd of the experiments ntsde in the 
Uniteti Provinces to test the value of these plants as artirlea of food^ and 
tho conclusion may be said to have been unJavourable^ The leavoa are 
uvcasioitally utilia^ as Fodder, especially for oatrichea. [Of. Agri. 
JoMm.p Agri. Cape Jnly IfiSfl, 252, 385.] 

Tbs Sap.—ff the central bad be lopped off at the dowering season^ 
the cut Htem discharges freely a soar-sweet liquid which ferments rapidly 
snd forma the Pulque beer of the Spaniards, or by dktillution a kind of 
brandy known as Meaeai. The putrid odour of ihe puliiue is said to be 
due te tile vats in which it la fermented being made of hides 
Diet., 18&9, vi., 484)* The spccica specially cultivated for puifue is 
probably -J- (ku>, never-ip ninrivroiiH. Linn. [O/. Jmim. 

tTAgti. Tfffp., iSOI, 42; Drummond and Pmn, fx. S8; Bi$U. Un. Agn^ 
Cat^.t ixL, 11.] Sugar and vinegar may also be prepared from 

the Bap. 

ludustrial.—The fiUoe may be used aa a ScitsTiTOTR for Soar. 
Wall-plaster impregnated with the exprfssed juice is said to be proof 
against the ravages of white aots+ {This same stateeneut of the iUm in 
Cement it will bo founds been made under AIoOh p* 59 ) A writor in 
TU MadroA Mad (Oct. 1901) soya that tho juioe rubbeti on the hands 
and feet protects them from injury by fire^ hence the fire-walking” 
of the SimiyaiiK. The ffowering stemt dried and cut into nmy 

be employed as a natural faEor-strop or as a subBtitute lor cork. The 
pulp after tenioval of the fibre is a valuable manure for [he land on 
which the plant has been onltivatod. it h rich in lime, magnesia and 
potash. 

Fibre.—If po^iblo^ it would soem the most useful coun$e to refer the 
observations that follow to two sections : (L) Tbe Pboductjox ov 
T iifi ALDii Fibres and (II*) The PRODUcrtoi^ of Sisal Ukmp. 
The fcrnicr practically inaans the fibre from stock uccIiTUatised in 
India many years ago, and the latter the fibre of more recently 
introduced plante. There are, however, only two or three localities In 
India wheie Agaves ara systematicaliy cultivated^ and in these planta¬ 
tions, both dM and new ^ock doubtless exist. But so much ambigujty 
and iisappointmeut have rnulted from not asparately leeegnising the 
merits of the old stock that it soama denrable to cndcavotir to separate the 
Indian fibre into the two groups indicated, vif* Aruencan Aloe Fibnt (old 
sunk) and l?iflal fleinp (new stock), (pp. 39-43), 
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THE aloe FIBHE PL AFT 

L AlO£ FWRES, 

From tho remArka itkada under tb-e paragmpb above on the botany of 
these plauta it nmy be Jeatned that the IndiaQ tibres of this kmd are 
deriveti from .1. .J* Fern A. f /iiit/ L 

ffmtfiHrptrhi^ The ossutiiption that the varying qnalitiea of theladiau 
fibre wore exelusively dnw t* diveraityiii tliniaiop season, age ofcollcctioi], 
aud methods o£ sepaiatioD, gtc-i has been completely upset by DniiumoiK] 
and Pmiifa receat paper (already briefly reviewed)* Wo now kriow that 
there an- several distinct sp^iea and that the J. ttmerimuit proper h 
tho moat inferior and least important of aJL 

The necessity for a fall knowledge of the plant being or proposed to 
be cultivated in any Jocidity oannot bedispated. Praia Rcfit* Eoy^ 

Boi, Gard., CaliL^ 1903-4) says:—The Siaal A^ve does not thrive 
equally well or give equally reninaerative ifsidte in all [wrta of India, 
and in certain districts species of Agave other than tilready bo 

coinplctely naturatised os to appear iudigenoiis, thrive ao oiuch befter 
than. Siaal and yield fibres commereially so little inferior to the best 
Sisal fibre that their aystematie cultivation oSer^ a hopefal field for 
uiVEatment.^^ ""It seems that, while, as a rule, mote or less welb 
defined areas have particular speuiea well catablished, tho prevailing 
s|>ecies in one area often dl€era from that most plentiful in another 
area. Sloreover* it is found, when attempts are made to utiJiso the 
fibre of these local Agaves, that soniowhat diverse results are obtained : 
at times the fibre eirtraoEed is repc^rtal to be nearly yp to the 
standard of Sisal, at other tiinea it provea 'too weak to bo worth eas- 
tracting. The e^lnnatjon of these facts appears to be that other spooi® 
of Agave share with -L tfiHuiimft the poaulianty of adapting thomBelvea 
really to certain localit™ and thriving loss vigorously in others. The 
original object of the introduction of all the species was to provide secon¬ 
dary lines of defence louml atockades, forts and strong villagi^; in more 
settled times they have h«n chiefly used ns brdgus bordering highways 
and lines of rail way. Vigour of ^wth thetelore has been the only qnalitv 
considered in selecting plants within any |>articidar an^a: tho iiatare of 
Uic fibre has not till recently attracted attention.” In ae[coting stock 
there would seem to be every likelihood that it may be possible to discover 
two plants with equally (or nearly equally) good fibres, the one of which 
would poll in saven to twelve years, the other not till nmeh later, say 
twenty-five years. There w'oyld be an ob%iDu^ advantage in the latter, 
namely the greater number of yean before the estate would have to be 
completely renewed. 

Fcchnicjit on tnitfxB S^nipl^s of ^/are.—Two samples of 

Indlanio calle^I American Aloe Fibre (or what were belie vetl at the tinuf 

to have been Huvh) were in 1S93 examined and reporte^l on by Uie 
Difcctur of the Imperial Institute, London. These had been procumd 
in 1891 by tho (lovamment of India from Sabaranpur in the United 
Provinces, and by Thurston [QtL Reporter on Econoniip Produote) from 
Coimbatore in tba Madras Presidency. [G/* A^. BuU„ Mad^, 1894, No. 30.] 
Mr. Collyer of Mesam. ide A ChriMifi (the expert consulted) reported very 
favourably on both samples, and In consequence a aeriM of questions 
were asked by the borne authoritteif which wore cirouiated to persons 
known to be intereated in Agave fibre. The late Sit. doUan, among otho^ 
replied to the qiiratjoiw and thereby afforded more dlraot and p*ninnnE 
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knowledge regun 111 the Salmraupdr and the eultivutinli o( the 

plant, than will be found in the other Indian reports wjiieh \mvt aa jot 
appeaml^ [Cf- Agri. 1&94, No. IR] Some doubt, however, nnay be 

admitted fco overshadow most of the publlahed ntaloiuenttf regriinling 
the BO'Oalled Jj'/nrf mii^riV^friii of India from the eataet apijeies expeii- 
nionted with not having been flixumtely iletermincd. Bat Mr* Gollaiu 
who actuntly uupplied the Sahuranpnr sample (along with hv* letter of Feb¬ 
ruary l&91b wrote in reply to a dpecial refereuee on this point, that 
at the time bi qii^tion he (uriiiBihed two coneipimenta. one of the Bo-rallocl 
Jp (much of whieh very possibly should now be calleil 

b the other of (or rather J- If'if/fitii} 

fibre, bnt nofio of faulty for the very good reason that 

no plants of the laHt-namifd apeciea had rcaeh^ SHhftranpur until 
fully a year Inter, and no fibre from the Sisal plants had been cut until 
four years later* [Of. A^i. Led^^, 1900, Ko. G3.] The point h of 
importance chiefly in support of the eoatention that certain forms el 
Indian-grown Aloe fibre arc little if at all inferior to the true Sisal of Com- 
meicp. The fibre that Mr. Collyer viewed with so much favour was thus 
prtM^ured from two of the long-acolmiatieed plants prevalent in North 
India. fluWqntHitly Mr. Gollan fumbhed samplea of Bisal fibre grown 
at Saharanpiir, and'these wens alflo sent to the Imperial Institute for 
opiiiioii and valuation^ [Of. Agri. Ididg., 1896, No. 8-1; imp- /u4. 
Tf^h. 1903 , 81^.1 

A sample of Agave fibre from Ownlior (possibly the plant indicsfcpil 
above £is .1* ? Him ft it) has bean higbly commended (/wp- /asi.. 

84). and a sample from South Sylhet, said to have been tliat of 

Hi nfi I flinty ia in tlie same publics tioa reported on most favourably. 
Coventry giv'cs a brief account of the Agaves iu the ranjib. [C/* Agri. 
J^urn. iiYtl.j 1906p i., pt. 3, 2f>o.] 

CULTiVATWN- —Indian-grown fibre has, however^ been more fre¬ 
quently uoudemned than approvijd, but as abeady indicated this niay 
have proceeded from the fibre of a worthless forrn having been siipplietb 
It is true sliso that the cotidemnattOB. may have arisen through tha 
ignomiice of the pluutora as to the best scaflonB and methods of prepara¬ 
tion, It follows nceordingly that the abimdance of a species of Agave in 
a particular locality is no proof of commercial po^ihilities. The experts 
have, Utiwever, usually reported that the inferiority of many of the 
samples axamined may havo been duo to cither of tw^o cm uses: (1) The 
leaves having been too old, thus causing the fibre to become hanJ, uoanie 
anrl britflc ; (2) The veri“ defective methoti of cleaning that iiwms in¬ 
variably practised by the Natives of India. The leaves while resting 
on a flat stone aro crudely so raped by a kniio and violently beaten every 
now fliid again in order to shake of adhering particles of eeJlular tbiaiie. 
As a not unnatural result the fibres are brokcti, torn and cut short. But 
what is even still worse, before Isemg saraped the leaves have often been 
retteti for weoks^ or the fibre after heing separated bos been soaked in 
water for days. As a result fr rmentation bos been set up ami the fibre 
diEcolouredr deprived of its natural polish and rendered harsh. The 
leaves as they near maturity, but not later^ should be simply scrape(l 
by hand or by machiiits then sun-dTie^l and haled. Betting la nut 
necessary and is disllnefcly ii'kjuiiotis^ but washing in a sinesm of water 
during the process of scmpiug is often recomiurmled aa advantageous# 
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/n HcnzifL — The ]*t-e Mr. N, G, Miikei]i iH&ndbook ItmI. A^ir^ 
S25-S) fumisliea an abstract of the cuirentlj accepted views on 
Agave cultivation in BengaL In the Dktimary will :JflO bn fctmd 
n detailed report on the ouldvatiotl of this plant bj Col. E. Cobb 
(at that time Buperintendent of the Hararlbaph Jail)x and diioo recent 
infonnation regarding Bengal doss not matennlly alter the conclusions 
there advanced, the original article should be consulted. 

It ETuiy in fact be uid that the diitf axc 0 ptKQD rmrent inveetigatiDa wuiik] 
BugHiaat ta CbL Ciohb^s rsport, coossnu tbs W^wyo. wbm the flhrt? rscK:liri» urn.- 
liiHty. Ihtoat wT^tcTi affirm that when iba pals hoa ariien frem thn irnddio of 
iho mselta of leavcflv the fibre is proeticaUy uwlsea. It beccmes too hard and 
brittle for zonmifajcturing purpoiee. Tbs tabre which. hd» fctehod tho beet prices 
w'OnId appear to have be^ ahiaiTUHl from fully growti 1ea%trtk hut from pliuits 
that 1ia\'o Hhawii no signji of produouig the candelabra-like innorveoBnao. 
TliO plant grown at Hazanboj^ seema to havo boon nioitily -i^ but 

the jnforior flaroptea of Bengal hbrn have oTidently bcon dlisBy ptOourod from 
.1. i tii-M rv«#« (tno -*- oE oomn writof*). 

in Binntiay \ — The Bomhaj Aloe Fibre baa rocentl? attained an 
assured {mition in oommeroe and ifl being pushed with much siieoees. 
It is chjeflv obtained from J. and apparently to j^nme 

extont also from J* Si'if/hfU end more recently from nifiniunfi 
and Fttf^-run 

On the heavy day soils of Bengal and Assam, as nbo aomc portions 
of the CJentml Provinces and of MadraSs -E- fv-f/j: might be 

regardctl aa a fairly ahniidaDt species, but on sandy loams and stony 
letciite soils of some pnrta of Bengal, the United Provincfa, Bind, Raj' 
putann, Central India and Bombay, .1* becomes the most char' 

nctcristie form, and Ls indeed met with in a state of mom or less complete 
aeclimatiHation. [C^ Madras J/ai?, Oot, 1904.] In the PanjAb its ptnee is 
taken by -J. of w'hich Stewart makes the very observatjon 

regarding its prevalence in that province which Roxburgh made of 
.Eh, i'finiftin m Bengal., -via* that it might he regarded as mdigenous^ 

Oiifl of the iuu-ti«i|. deacriptiaiu of this flhtOp on far as Ijidfn is oondomEHlp will 
In fouod in the Journal of the i^l-HorlieuUuitkl Sn^iaiy of India for 1854 
fviii.* 148 tf MPj.] wlipfo Mr. A. R. a Hamilton, then RoiidvQt at Indom, 
fiimiabed a aample whlcll was oxorntned by Capt Ar Thoinaon at his i^po^Enctory 
at Calcutta and fomul the beat EuwaoiiL hemp. C*pt. Tho^n 

that a ootuidaxablo quantity oE a fibre cxoetly airnilar had latoly Iwoti Jmpihftei] 
Emnl tba Malabar Cbojt ooJ tliat he hod Ka4 Aomci modo into mpa whieh very 
iniich n»oii3hl(d MomU rope, Sir. Blackburn forwtutled Erom Agra about tlni 
Fame tim^ autuplcfl of fibre and fopo mode from ** the Common Aloo*” and Dr 
Fftli70i|lal:' iitwlififKl ibe ploiil- Emm wbich theoa hod boon preparfai tia Ciuifnln 
—ft plant with which ho hod Wm familiar oa commnn ai S^ULronpur. 

to 1880 the Bombay Oavemmeilt forwanled la LImi! Secrotary of Stntv for 
InOj^ a rojwn that hoi boon drawn up by tb& DinoiiH^r of Uyni Records artd 
Agnculture nn ' tlw Oloo fibre ^pped tiudar thanoirie of ^ hemp * from Bomlnfty.** 
Tlila fibre, it is there Blatcd, Eorn« ehidfiy from the Bombay fCwiAtUk And tfia 
C'ant ml Brovin raft *"ThB plant growa wild hot nowhere in abundanco, nor in. 
it ^ywbapfl odUivatiMl opDCially for extracting fiber*/* " In th* Bombay KaiwtaJc 
it ifl tb* ehifif hodg* plnnl along railway lm^ For Erncing it It planted ono to 
Ihrco Iwt apart arntdiug to the quality oE the ooil/* The Xfireetor thm dwcrltwB 
the etude method adopted to oepacaito the fibrOh SJimoly by burying the loftvofl 
in running water Of omoof^ the Hand rtOar struma where water peroolatoft 
U'hnn HuifiDiently docompoeed the leaves ACe token out and wiuhcd cloim of the 
pulp by beating. 

Sir D. Morrift at that time ite^datant Director of Kow, identifiod the 
opeoimena id plant# tlut accompanied Iho Bombay report u conlhming the 
fact that the Bombay aloe fibre wo# propond from the leavue of A. rfrif«rw. 

It WUutd now B0*m^ tliat it won 4. rlrljMiri.. a 0^ U^mx A. 

ffflri., ocoarduig to Drummond arid Ptain, dir Daniel, after auggwtiag 
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Ihiit. ttifl qualily tho tlbra might bo irapfovod by cultivolion ^t1 
poMiblo might bo intitrfuOTil OP o Iptse 

of Bomboy, nddod, "Tho vnluo of tho mocluiio-rlwinod fibre 
to Jo^h. fr^ fiis to £30 iJ«f tom Tlio ordinory Bom«>4iy idw *1“^ 
by hwlV ii ^rtli only f rom^ to £ IB TIusoo figitre* fully bow out tho 

opinlOQ offered iii my lottor of Fobrunry SI, 1887,^1 tlm ttomb y *1^ Abto 
il^oolty woo topobb of boiiVI ^ 

l» found ui tho fftiF flwHiltn. (•dli- «m, il,. 180H, 194-2WI. 

f>foii/orfore of SotBimy.—The jitjIwArttan (Jueo 10, 18S9) gave 8 ioii|, 
and most imtnictlvic descriptioii of Dr. K. Stitor*® endeavours to cstsbliali 
sfK'ceasIully the piaiitfttioh owned by tho Fibre Compioy of Powai, Another 
enuallv admirable account of the Potrai pkntrttion and laeto^ will Ito 
found’in The Texlih Journal (Jan- 1901). We learn that Pt- 
haa obtained a 30 vtara’ lease of 3,000 acriss of land, on a rent of 
an acre and that he is in treaty for a further tract of land of aonie 
acres. He employe about 600 workmen for tlw greater part of Um 
year. The plantation coiwista mainly of -1. t but he has put 

out a large mimlwf of .f. ffif/titU, alao of A. and 

Furrrtf'f^ u 

There are apparently two operations purauwl m Bopareting the fibre ifiu».i»f 
at his factory, during each of which a liberal supply of waUae is iitili«<l- 
The sharp, tbin extremity of each leaf la first dealt with, and when the hbre 
lias been freed from the pnlp. etc., it is washed before the lower half oJ the 
leaf is treated. The fibre of tho apex of one leaf (or of »e%'ecaI I»VM 
treated at one and the saino time) ure then twisted round a small bress 
handle, by which means the operator is enabled to submit the lower and 
thicker ends of the leayea to be scmpcd without any risk of mjiiry to 
himself. The fibre having been washed in the plentiful supply of water 
procured bv the factory from the Powai lake, is then Bun-dried. By the 
next process it is scutched or combed and thus turned into bmutiful^white 
threads which are aaaorted according to length into two qoabtics. Fimaiy 
it is baled and is thus ready for the market. The men employwl m the 
factory are tlreased in woollen garments and gloves (supplied by th* 
ownere) in order to protect them against the acrid juice that would other¬ 
wise caiLsc painful blisters on the skin. But Suter has also patented and 
ii dallv^ tiling & Bcnii-autom^tio udflchLne wbich full particular ami 
photc^apliic illustmtiouH will be found in Maiiii and Huiitcr^s pamphiet 
DU lSiJ«f-//cmp Ctikutf ta India, published by the Indian Tea Assooiatton, 

1904 (22, pi. vi.)* The fibre from Dr. Suter’s pTantstion is said to 
fetch £56 a ton. 

th SISAL HEMP.^ 

It waa eufltomary untU quite recently to read of tho Sisal hflinp 
lioUnioally a form of tho Hpecios tnown 04 Ae Miller, and 

of there beiug two induatrial forma of tlio spfwie#, via. (1) Pur. 
tho HooMuon Hemp of Yucatan, the or ftacoi (a namE? ^enotinff 

liffht coloiit); this bus the loaves spificwfl on the njarpn; 
mr. fifth* Il ft ^ th* Sisal and Bahma tlemp, the \aahqui or 

Yasniu {dark groen); thb hos the Diargiiis ol ttic leave# alnioat doatitato 
of spine#, but the apex ends in a fionaplciiona blavk Hpin^ Mann ami 
Hunter tell ua that plants of th 0 former intfodneed direct frotn 1 
have not been verv lumriaiit in STlhet, while the latter succo^la aplerididly 
(l.c. 5). Drunimond and Fmin (lo. !»&) are of opinion there la one 

Siwd Hemp in this country and one only,” and they add. “ Leaves with 
and nithout prifklca may be found on tho same individnaL 
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tbflv fift? further of opinion, is -tw Pt^rrinf, a j^ood species 

and not a fortn of Mtlkr. 

Mann and Hnntef have dealt so fiiJly and aatlsfaetoHly with its <;iilti- 
vation as an associated crop with tea that it seems aUi^cwt unde^mble to 
attempt to ect forth ns a aeparaU chapter their main roncIuHioas, PerHoiw 
interested in the wtiliject of SLml enltivatioii in India should most ciertalnly 
piXMiiire the pamphlet jiientioncd. Eiit as a^cpedence gained by othem 
differs j^UghUy from that in Sylhet. it may be useful lu givo a eombined 
ftjview of the practical lesulta hithezto attained in India mi ft whole. 
CULfTiVATtOiX^ la woukl aeeiii fairly certain that A- 

is an oven riiore tropscal form than moet of the Agaves and will 
not live if Eabki to sCiuHons of froet* It may be propagated (J) bv aecd, 
{2} by ftiiokcra front the base ol the Btcm, or (21) by '^pole plants or 
btilbih).^ The last inentiobe<l are produr^ from tlio flowering spike or 
pole,*’ and are buds formed within the bracts ol tha individiifll flower 
stalks, tuckers are preferred in Americn, and *^pole plants ” arc largely 
used (if not prererred) in the Bahamas. From J ,500 to 4*000 are formed 
on each pole, and they do not fall to the grountl. until they ate aix inched 
or more in length. They rrot at once, nnd if left alone form ft g:ra.^-likc 
vegetation around the poridhiiig porcnt^plant. Seeihs are not so often 
tc^iortcd to^ owing to the git.'at delav. Motria seem?! to doubt the 
ailvisability of propagation from bulbils, and Mann and Hunter only 
recomme^kd that i^oursn until such time us a continuous auntily of suclcei^ 
h»H been cstablwhe^l on the cafatc. [Cf. ^ly, Ajmx Fibra in Awow. 
io /iwf., i., pt. iii., 247~%] 

JVBwrr sflri young plants, whichever way obtuinod, 

arc first rawed in a nnrflery until they aitnin a hcigliit of about 15 to SO 
inches-^ni] ami Hunter say 8 to 12 inches. Shnde-iroes in the nuraery 
iii}uriouB. AcemnUng to the ipost genetullj approved plan in America 
the young pkuta are tmusplentod into the estate, in rows 12 feet apart, 
the indivnluai plants being from 6 to 8 feet apart in the rows. This will 
give aljout 650 plants to the acre, but in some i^Utca they are planted 
flinch elo^r, viis. 9 to 10x4 to 6 feet, thus giving about l.OOO pkufcK or 
more to the acre, Tlie daiiger of close planting lies in the fact that durinj; 
wind Btoftns*the leaves may stab each ocher and thus injure the subsequent 
growth of the leaf and diseolour the fibre. Fermejitution, del up within 
die Rowing leaf or in die leaves after separation from the plant, will riiin 
the fibre by staining it a red colour. A writer in Capital ( Mn i^h J901) 
would *«m to thiiit that the Dautacherta Entotfi in South Svlhetho* 

‘ iiiade no ptoTOion for a peniianent crop. The pianteWe bceii planted 
8 feet between in tlie row and 10 feet helwcau the rows. These dblantea 
have alwayn been roconiincndod liitherto. When the planta got to he 
nboMt four years old a young sucker ought to have been planted in between, 
so that when a plant polea and dies, whioh they almost inverkbl V do within 
ten years of planting, the plan t planed between would be ready to take the 
Others plane and keep the constant supply of hbre going* But after 
seeing the Baurtebena pUiitation the writer k convinced tJiat 8 feet 
by 10 feet is kr too wide apart and woidd say 4 feet by 6 feet an ample 
distanee. Mann and Hunter thiii that 5 feet between the pknts and 
» to 10 feet b^een the rows ore suitable diaUnces lor general use. Thus 
It loay be said that overciowdii^ is condemned k most parts of the world 
runtw «-<.«. where sisal planting prevails. best timo for planting is from February 
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to JimCi and it is esficntlAi that the plants be pitted (MOt dibfel^l in) and 
that they sbcmld not bo buned in the above the base of the lenvertt. 

They lay great stress on the latter condition ; earth within the leavost they 
mVy causes thoiii to roL Daring tlic first two tho pJantation ne* 

qEiire« to ho hoed to such ojctcut M bund necessary to keep wewls in check. 

ou^awt* jTiTrf —Frotection from cows, deert i* neccHMir>\ 

sijicc it the ceiitni! bud be uijuxtHl the plant dies, ily the third and tnufth 
vears the plants arc able (o detond themselves. I ani infijrinad by Mr. 
G. Massee that at least one lungus is known to kill the leaves^ namely^ 
rot*i-etifriritui, and that this laay often appear os 
discoloured patcliM without fructification. It w^ouid acsTn probable that 
“the discoloured sjwts on sonio of the older leaves o! even very young 
plants ** allud&rl to by Mann and Hunter are due to the Iiingus named. 

limp Dketae, in A^L Journ^ Ind.^ IfSOC^ L, pt. u,, 3bl.] 
Selina .—Much dopeuds on the si^j ago and vigour of the 
young plantii when tranaplantedp but they attain atf a rule the coudition 
oI being able to afford a first crop of leaves in the third ycar^ and come into 
full bearing in the fourth or, it msy be, only in the fifth year. leaves as a 
rule are ript=^ w4en thoy e.^tend at right augli^a to the stem. Mann and 
Hunter say that half a right atiglc to the stem will anfiice but none before 
that shoiiid be cut. The plants continue give an annual supply of 
leaves till about the twelfth year, when they show signs of forming the 
infioteswnce or “ pole*” Having given their crop of w^-ed of |>ule bulbils 
the parent plants die and should then bo uprooted. If the outer large 
leaves be not sysfematicftlly nunoved year by year tho plants will 
attain maturity at a much earlier date, say about the sixth year. Ex¬ 
perience HO far would Heein to support belief that the pinnt will pole 
slightly earlier In Sylhet than in Yiieatan. Mr. Woodrow reports 
that the sisal planted in Poona in 1^92 began in 1898 to shovr 
HiguB ol produring lloweriiig-etenis+ On the other hand^ it is recorded 
that under certain circumstances the plants may continue to j-ield 
for 15, 20 or even 25 years before thd “pole** forma. In tho Kev 
BuUritR (ia98p add. scr., in. 17SJ will bo found a hup I interfisting 
c'otteapondcniiai on tho nu^thoda that might be adopted to retani polling. 
Sir D. Morris lecommcnda the aystematie reanoval of all suckers not 

a 'rccL It tmnapired (in tho correapondence tefemjd ta) that (he 
mas hemp plant nowera earlier than the Yucatan hemp^ a distinctly 
unXavourable eirouinatance if it bo the case. As soon oa the “ pole oppears 
it hae to l>d cut out, the remaining leavea hAr^^ested and the old plant re^ 
moved. But it is onstooiaiy Long before this takes place to plant a 
seedling or sucker clc?ee by or within the inteispace, so as to have 
a frcrth plant nearing the bearing stage before the period of remavat 
of the exhausted one has been reached. In Eylhet it had been 
found that the beot time for cutting leaves is from October to June^ 
This is inamly on account of tho necesaity for drying the fibre. 
The leaves arc moreover less heavy at tjiat season^ an obvious 
udVantage aeeing that they have to be carried to His factory. This 
BJTrangement fits in admirably with the associated tea industry, whioh 
i^lls for most labour from June to October In laying out an estate Maun 
and Hunter eay that owing to the enormous weight of the leaves the factory 
should be central and have good roads in every direction. On a snmll 
^^Ute pack buJlocks„ and on a large one alight ^way may bo used- 
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in South Indis aad Mjsort . —eecma that an cEort is hwvin^ 
made to organise an Agave or Skal fibre irtdustry of South India. 
We fend oE tbe Bouth Indian Fibre Coropanj having taken this inatt*!r 
up energeticiilly. Paiticukra of actual plautationa, however, are not 
avaibble, though Mr. Tytlor aeema to have made a start in Anantapuf 
district. [Cf. Ifodro^ Afai7, Deo. IfiOl; /nd. P^o Piters" Feb. 1902.] 
Tmvancore is ako mention^ aa a locality where the plant is being culti- 
vatofl. Eefereace has been made to the large importation of aiaal plank 
by the Mysore Government. Mr. J. Cameron and others (recent Proa 
Soc, Mad.) deflcribe the progress aecomplished. Mr. Oamemn 
aeems moreover ronfident that m Myaoro there are many tracts of com¬ 
paratively useleea jungle that posseea thensquisito Sroil for Sisal eultiv^ition. 
He also tells na of havings sold eulHcicnt young plants to cover the cost 
of ini portation of the onginal stocks TTie experience gained he aura' 
marises thus;— 

1 . Land of a gravelly soil and stony nature is meet suitable. 

2, When it is plant^t cultivatioti prnoticalJy ceases for a pcriotl oi 
four years or until the matured leaves are ready for cutting. 

^1. On suitable land, failure of crop has never been heard of. 

4, The profit of a cropped acre is eadmatod at £4 to £5 per annum^ 
that is, 60 to 70 nipres. 

On this subject Mann and Hunter abserve that the Siaal doea tiot 
require a rich soil. It must have a soil well draitiisd, modcratelv light 
and not too rich since that leads to Juxorinnee but loss of hbrop nor too 
p<wr since the fibrs will then become short. The presence of lime in the 
soil k advantageous. In a word, much of that cdtiLrable lantl in tea 
district which k not suited for tea ^vill do well enough for BisaL But 
it would appear the*e authors may have been led into the expresaion of a 
too emphatic opinion as to Siaal being not only the bept but the onlv 
species suited to the tea distrioU (Mann and Hunter, f.o. 4, 2). It aeetite 
highly probable that the liability to frosty to which not a few tea districts 
are subject, might preclude the eultivation of Bisal and point to A. fvii*- 
for example, m preferable. Of course where it is fotind possible to 
prow A* Mimiffiittt that would be the best spectea, but there seemii no 
doubt that for the whole of the tea districts, and still mom so for the 
w hole of India, one and the aame species is not universally suited. WL 
Ann, Hot. Gatd. Sikpur, 190d-*.] 

In Tiniui and floineay,— Although a good deal has been written 
ID a general way regarding the Tirhut and Bihar ventures, little 
clefiintc knowledge k availahio such as to justify the forn^tion of 
opinions regarding either the methods pursued or the Success obtained. 
It IS kDown that large shipmenta of plants have been secured, and ft k 
u^crst<)Otl that they hsvo taken kindly to the climate and soil of 
Bihar. Frequent mention has ako been made of Mr. Woodrow’s 
experiments ami results aud of bb endcavoura to establish plantar 
^ons at Nasik and Nandgnon. In the prospectus of the Bombav SLsal 
Hemp Co., Lid^ (issued in April 1891^), Mr. Woodrow aava, intron- 
ducod a few eiaal hemp plants seven years ago; they" have gro™ 
lemarko^ well and have given 1(1,000 young plank.Further on he 
od^, ” milljoii aide fibre plants are at hand, enough lor 500 acres, 
^ about 10 ^oai are pwurablo this year/' In the ^me way it 
la known that Dr. E. Suter is growing SUal at Fowaip near Bombay. 
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But as alr<jady sbovn, the plATit cultivated on that estate is chiefly 

,1. VnuUda, . , , Ti j It 

While these brici referenoes denote what might be called the more 
important centres of the new Indian Sisal hemp etiteqjrise, particulars ot 
snialt experimental plota am to hand from every province of India an 
Burma. The reader shcrald consult Praia's Heport for additional par¬ 
ticulars [Agri, L«dg„ 1800, No. 6J. , 

viris ot Fttr*-—Of Yucatan U » aaid that fponi 1,000 to 1,500 lb. p^iwte of 

eleaiwd fibre are obtained oiwl that 50 to TO 1b. nie deiived from *•?** 

I)f utant. This wnulii eoMie to nn avemga ol about 3Q leave* yieWed by 
OBcfi nlant. in ordor to give tho amount of dean fiboo atatml: Wt moat mpo™ 
fllooo the produce at a mueh lower ngurc, namely from JO to ^ l^v<« » yo^ 
for oneb pWl. Wo lesd that in Luofaow, grow on a ^ 
onid to have hod 30 lenvm ( 60 in Bohnronpnr, CoidiBr, Tlfbut t flO-70 m Fort 
Blair i 7S in Aaeam j and 80 in Poonn. Poubllcaa thwo numbefS havo refer- 
enoa to the totiil on. plnJit, aOt to tliB number of matUirfli Joavos tinnU:' 

oily Bvniinble for fibre eatmotlon. . _ , » _ 

HtnttI mvd.FMtn Earntffoo, —Tho leaven nro eut off (roia the at^ from 
bdow npwarda be means of a heavy-bladHl long kldfo, and the apine on the apM 
ii Also «vemKl by it blow of tb« ulolO befor* tho om thwwn on tiw gjotui^ 

In AjrttHca and Ih* W«t Icdk4 thfl operfitom are piuil a nilo by eon 
but * day’s labour would bo rogATtlod na from 2rCH)0 to 2,S00 Accordinij 

to Indian Mpcrioiwa tbo mro approximatalj 4 A inajw «nd 

ijwtifia wido •mth a wri^t ot ^ lb, SfttM ara oiJy - fwt long by 

^ iturhea nnd wi'igbt bounce ; othora A fiJoE iJ inches lorig by A iiitfbw waw imtt 
SJ3 lb. m vwSflbt. Ttw Syllu^t aEporiouco would Irt aJjout iwahji of tho 
mwji. " Truo Siflid Hnfnpx grown On fititniiblo ami not too nob landn BbflUla STajd 
(or inaiAIWp 3 pof oent. of fibre (and often mucb niom) OH tlw wngJit of 3^ i 
capfrful iHiwta of I ho UTffo Wuo Aloe In India Imiw Si cant, ^ly ^ 

luemp) RIVM a etill yield on tJw ™^1 of 

Itftf, tho amount boing ia Sylhc-t from 11 te £ {»r cont,, but Jn ca« tho^or- 
ifl more iban oountcurbaXanced by the lajgof weight of loaf oblemod per 

mott genamUy U»d Sbm-eleamnfi madlliia in Yuaatan 
ill calliHl the Raapedor/' nltbough otbcTH UJO employed* Bueh ea tM 

Torruella ” [e/- photfigmpb In ^Iimn -4, pL vu.J 

and “ Vilirtmon?." TIlb 'rRuapedOT ** [c/- Mann and HiiUleri le. fig^] 

Fonts of a drum with braaa kuivei fafltoned aoroga tbo fikee. It ib so me«d as to 
rwvolee about 110 tjjnee a mmutes The Iwif tB haM by a clamp and cr^bed W 
it mo™ forwsnh wbilo tho pidp in flcmpod off by tbo they 

it. When liltlo moro tbim one-half ibo leaf has boon r^urad to p'dp iltt 
drawn aTid foversea bo that the other tiAlf may bo Pimdarly olcumed, Tlw 
k then dried tn the Bim and baled for export. 'DiOUflli to conBtruOtion tha 

" RaStPftilnr has tho sidvantagoB of ehaapnort *1111 ainipliClty. It le l>ia™ 
of niciiit Of tliD modem maebrnw Ihftt have h«?n brought out* each with 
oliiiniS to Huperiofity over tha olliore- With ydsw p* tPlO tjpratte 

maobina Is in a position of irUprwnM favour. Hut in addition to ihfl mnehme* 
already mentioned, tha foUoatng may bo told to have been ap^MJy 4[1 mjp^ 
to w with tlia alao fibr«^—the •^Doath," tho " Parrnolouelv the \tui 
Buren/* the Y Ab» Bniitb," «nd Ibe Weiclier mMhrnoB, l^eu th^f k 
the BUbum " mflcUno of which bo mush haa boon sBid in Indian t roi» 
pMsently, ^d lutly the Sulrr*- mfichlne, whieh makeft fif>0 it^-olutions ft mimito. 

Properties Bird Uses of Sis^i oad Aloe Piboes ^. — I nave not thought 
it neOftSSAiy or dciirable to devoto spare to the dwoussion of iheJMs 
eubiecto. Briefly the fibroa aro nwi for ropea and cordage; for 
carpeta, mat* ftod matting; for bruAh-making i and the wBftto for papei*- 
mftldbg. To a Liniitod extent the ahorler and finer fibre* ftr« cardfwlr 
span and woyeEi+ [C/, Rovle, Fibres PL, 185fi, 41--W l j4yn- 

No. U \ Dodge, Useful Fibre PI of the World, lb97 * Stnhlmann* 
in 1907, No*. 15, 16, 329-43; HniiiiiL-iek, Miero. Tech. Prod. 

(Win ton and Barber, tranal.), 190T| 96-8.] 
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Imports. 


TMADE IN Mann and JIuiiUlt |pve latereBtiiipi partifiulan 

rp^^rding the pmBpentA of n Sisal I^bffl Industry; the capitai nsqoirod* 
ihe world^s markets for the fibre^ prid^a nding. oto., etc.; thoir 

- work dhotilU bo corufulteJ for nwh putjotikra. Oao ■>( the cartiest 
rowrdo of thiafibre rofoiu to the imports into Kiiglond ftoin YtiiotAu from 
J7W to 1780. Althouflb high exjMwutiona wore then raUod, ibo fibrti 
<liiJ not aamiine a poaition of importanijo until fully a century J&ter, wheji 
me firet piantati<m of some GO acres wu kid out. The exports from 
lucaton were 243,068 bales in 1809 and 418,9^2 bales in ffl&8. It is sair] 
that in the latter vear there were 1,200 plantations in Yucatan nlonn. 
It Seems probable that in the Bahamas them are over 20,000 sores under 
the crop Aeconliiijj to Sir W. Knbinson (Icctura in March 1900 liefots 
Institute of London), so long as the fibre fctebos vwn 
fJO to .Kfi a tor thn prospecte would bo distinctly fai-oumble for tlie 
investor in the iV cst Indies. Were it not necessary to provide for besvy 
chaiiges m suTper^-ieion, lor rent of bod (as a rule too valuable for the 
crop), for freight charges in many instonres over long distancca to the 
sea^itl, the cheap labour of India might be a factor of no small im- 
portenco. But it cannot be denied that there are large tracts of India 
ighly suitei] for tbb plant which are at present practicnllv wgmte. As 
an atixtliary erop mth tea and when grown on land near the sealioard. 
It IS very probshle that sm eess would be stteiiied. But the industrial 
detelopinents poswbk for thU fibre Mcm to b« comparatively limitcL 
Moreover, iiidicabons are not wanting that the incieasing production » 
at a higher rate than the eipansiou of the detiiand. But that a limited 
cultivation might be succesaful wems fully d«iionstrat«l by the 

lit ^ interest to add tJiat the first 
public sales of Sylhet 8»sal fibre ebow that it fetched £,46 10s. per ton in 
^ndon or approxmmtely the same |.rice a* realised for the Bombay Aloe 

ercivn does not appear nwterially 

Yeb^2]*^901 ] Ptoduced. [Cf. Ind. Fhnt. amt 

iTT!! no doubt that 

Ti ^ u Tiffuf ging reeuite have lieen attained in Assam 

fibre- ; iL t«de in “white 

raorT 1 ^" I'cr bnishes the iorger. thicker, 

more eli«tiv and more highly polished fibres are required, since these ap- 

m ^ pig’s-hnstle. In the Csleutte iimrkct a spM.ialC 

fil^oTuSteh fibre r;ir/«re Aete™rvr«/A«>isa Mexican 

fl™ miBht^ ssKl to bo spemlly produced for the brush-maker. 

can defiX^ii^ir^Ti^'r ^ ascertained, 

both the Indian trade in eUal fibre b« given, since 

of - f T r ^1 ■' wHcctive heading 

Of Hemp. Out of Ule totai imports of Raw Herarf " f™ 

Rb. 6,94,G*3), Chins suppbed H.8I5 ewt.. the Philippine 4,«9l cwL, the 
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United 1,S35 New ZcAiand 7S0 rwt., and the United King- 

dota 2t>9 awt. The uature of the fibnee eks«LS.eil m “ Hemp" m thtt&n 
mn be judged of oidy by the eonntrieii from wbeood derived. 

Thus the Philippine Hemp may in ^1 probability lias'e been Manila Hemp: mjuiiil 

the flupply from that conntry was. renewed in 1§![)9-1&00, PerJmpB the 

meet at^iELg feature of these imports of hemp is the dechue in the i^npply 

ftoiii the Strairs, which io 1^96-7 foil from valued at R’t 1,01,8^1^ 

to 370 owt., valued at Ea. 10,796, in 1005^, and in 1906-7 niL 

The Exports from India are mainly, if not entirely, of “tSnnn Hemp” Exporta, f 

aud other allied tbr«s, and thus quit^ distinct from the ** Siaai Hemp 

here dealt with, bo that the retume of exports need not lj« further con- 

Midcrtnl. But it is belkved that about 2S per i;ont^ of the exporta of Haw 

ffemp from Bombay are at the preaent time Aloe (Agave) fibre. In 1906-7 

Boniijay exportefl 25^,37o ewt.of Hemp, valued at lis. 28,74,499, And a 

striking feat uru of the ex porta of raw hemp la the fact the t the He ngal section itov^l TnBk 

appears to have given an indication of expanaion, a consequence, lioubtl^, iShj«iwBji^. 

of the ByUict pRKlurtion of Sisal. In 1699-19<U Calcutta exported 63,433 

cwt.. valued at Rsv4,6G,503, in 1900-1 an expansion to donble the 

quantity and three times the value wits retarded, viz. 128,634 cwt., valued 

at Rs, 12,20,361, and in 1906-7 to 26|,»Ei7 owt., valued at Ra, 29,76,641. 


AUBIZZIA^ ; FL Bf. /fid., ii„ 298-302 ; Gamhlc, Afon. 

/fid, TijrtfrB., 302-9 ; Cooke, FL Pres^ Bomb.^ i., 452-^; Duthie, FL Ujyper 
Oaag^ Piain, i.+ 316-22 j Brandis^ /iwf. Traei, 269-73; Frain, Jvum. Am. 
Noc.^ IxvL, pt. ii., 611-6; Leoc&hnosjl 

ore in India J4 spKic* of th^ gixLLidii cJl traea &X'(?«pt one, Lt,-Udt 
D, Plain in hid rovlaimia nf Iho i^eaiils hu addodi fatir erptmiue not hitliofto 
si^faraCifly recogmsed and removed much of tlio lunlngnily llial proviouHly 
prevailed. Ho him shown that Indmii amiiCFB hftvo lit»n ill errar in tbinkiiig 
lluit -i- ifl Hint with in India t be hoa rivtOTiSid iiivllf^, Solr. 

to apocsifie imp^rtaneo, and HsparaEed from .4. l^afrrJL- (uJtidor the i^aii|t± 
,4. tiamhir-i} oil important Kaat liimoJayaii fonu- tJeiioriatijly the spcickee uf 
.«l4larlii boiU tl]« VvConrular nairun of niru, JiruAn, #mn^ cAihfu^, ba^hi, 

wijgh*, tok^, ot&t -4. J.rharfr KNilkSi to bi3 tlui tfiuk #d>iup« a tfw, Hcoordlnjf 
to Sir ^lonier WiLliamSi that is inered to the Boddikiete. 'fbo otikor ipOTZina aro 
dktingtiialiLd im the sweetly sOentiHi #i'rf>, tho wliiui nris^ etc. 

They all afford tnorv or lees oi^ptoualy, frotn woimde aa the ateui, and 

fJiDugh littlo m known for vortain of the ipoeiilc difTwwieue of these gums, tkint of 
.4, N^ii|l■#l ■1 fii ii reputed to bo ppecioUy valued W a Blio iu the laaonfaclum of 
Niipnl pnpvT. Tho barlui of ma«t apacioa ore aslringont atld uaed aa £>vt^t 
T ous oiul MxDlcneEa. TJuit of .4. M.rhb*ik ii employed in aiadraa to tan ti^Mng 
neti, ai^L that of a, is utili^d oa a inihstituto lor 

4. iu dfstlllation* and IhoBo nf and .tn wo said 

to bo fiih polsetuu Tho loaves of most ipeciaB sro recorded aa uiefid FeuoJUUl 
and In some knitanoea tlia trees are ipocially grown on llukt OL’ceunt, but aOCording: 
to Mr. Hwtlesa tha stipiiU'a Oiul IiHivim of -i. trUt^iMitw are podioneiij to 

vsttle. Tlko most ouriout discovery n^nling the Iravn ikf this geuoa luay be 
said hnwovor to bo tlko d^rmifiatloii mado by me of tho ao-esited Jvou: Tea, 
wl‘4i(?li oOiudats of Onibuiry tea mixed witb iporiidly {.Kreparod leaves of .4. nuiHmw 
(llm ialai Or imi'ri). [Cj. Jovm. 4 ^ 410 . imi., llillBs. 

9ti2-3; Ktv? BfilL, 1369,. Chandra. BbuoUsn Bhadkiri,^ tlSidiating 

Cfaemtfft to tile Juduitrial Soctioa, Tmiljim Biluiisum. analysod .4. pgi^^ra leaves 
Ibaod-pjekAd Imm asapUiplil of ten) and found that they poeBennl no special 
propordea worthy of itoUae. [Cf. dnn. lUpL inuf. Mu*., LBUU-BMXI, &2 ; Pharm. 
Qi, Brit, Ilw. IS66. ^J33.J 

Tbo T rirnn i of tlwao trees varies greatly^ being very s<ift in -4. hard 

in J, Olid nmMiTM ; MipWDod lniTge Ood WlutO; UlB llOftTt- 

Wood light to lisrk-tnown, irtreiikial, Hlduing ; pum Uanalliy Mvioty and uttiMk 


UJLP, 

U 16660. 


Hetuy. 


UaiBL 


P?™, TMa Sfld 


r^kUaf. 


Jjita 


Tljubor. 
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■ubdii’idiad, Bbqwiog up promiiHuitly tn- dark itra^Ju <m vertiooi sac Utm; last^ 
tha madulliu-y mya mo flhort-duUvnt IWi4 Roooiitly .1, i^rkhiJE 

hoa faund it» way to Eurapo Under Ut* 1UUTW of “ East Indian Wolnut^^^ 
exported muiniy from tho ^Indunuui iNjMlds- tC/. Handbook Imp^ /fuL] 
^wfl rapidly^ auaaotia, If arid add pdllihoi wall, and li [airly durable. It ia JiaM 
to bo taxed in Buniui at a llighu? TAt^ thm t^ak-wnod, a dnoiimBlaCi?Q that 
indioalev the lo&al Vuliti? put Oil thia timbar It ja used (or agricultural aajd 
itidufltHoJ iuitmEddnta iind upplianciwip fur [uniituro and p|ctun 3 Inunoa, and 
<’AriwTig:bt*i' work^irte, Tli* timber of .4- i* vary munh Uko tbat of tbe 

eiiily that (t ii purpUah'blw'n witli oonoentno iicht and dark banda \Pf, For, 
Admin, Ritpi* -Vod-, IS&7-8, app, U 31,] Hie tim&arol *, <Hfnwi* turwi 
aliniiititi black witli agOr ia [mwly ecuploi'^ for cart-wl^eula, eta, Lisboa saym 
lliat the wood id .i- haatiiirkar patchna, but that it take^ a bno pol^ 

nnd ii roeopintended for fumilura Uot/ui FL bomb.^ JfIbL 70, efcou] 

Ai AVicnIXk Mui Site I^JE-TRl£j£S miMt of the epecisa ara muoli admiral. 
.4. iD^AunihH ia a lapdjd-j^omng tieUf mtrDdueed from x-^ijatndia and coinplataiy 
naturaiiaud in the Ni3|pri liilla. *r ia aualher introduced epecdaij, and 

4itH3 of the moat ituloly and bt^tlfuJ nHinbeni of tho |^nujL It was at ons 
lilno much cultiYatnKl by tbo CuffEic^planborB of £k>uth India, bull baa got into 
iUjfavuur lor that purpHiu bocause of tbo immaneo flira it ultiniately attaina 
. 4 , Mtrwt-frm hAi bwitL ApeotiiUy eomiiMudod for aultivation ou aaline acUa (0/. 
/rtd. for.p IS44T, xiii,, 33y-; 1838^ iiv.» l42; dnn. /trpf, Latid Arc. 

ond J^en^.p liOl-^Sp 23.] It ia tlio apOciee that first appearti on the frondy 

beda of Hut by far tlii gronteit uatvTflst in tho ffpeoiea of 4l*t«i:fn ocniM 

in J. which ia now s'ery oxtcnuveiy grown lu a ahade^troa for tea, 

botia in A^aam and^ Dnrjeeiling. [t in kmiWn as thn aou in tho forciaer proviado 
oaid tbo kaki^oiri* in the jalter. fta Alliul vuluo tiimd on thenitrotLog wArta 
foiled un Jt» routa [Of. iV'att lind Muno, TAe Pe^SM and blinhiM of ik* Tm 
Pianff l4t>f .Der 3fVopcnp/?i^jnMT+ HMH, v,, 244.} 


Awonue 

TreoB, 


IVm uixl Ooffee 


D.ELF, 

i., 102 4. 


Oil 

TndtKai 


ttej^ 


LalilleatiAC OIL 


Hxlftoaca hi 

Inrifa- 


HotbAl el 
|'nrp«mkin. 


ALEURITES FORDII, Aw Bull, im, 117, 120; 

Hooker,Itt.2801^2803 (eanfuA^d with Am rurffahi b^mo&t autboiB); 
kliUPHak&iACif^ or SrumiEWO&n^. A Amnll tree, native of China but 
suuccasfuUy acalimatisod in the Sotithem Shan States (l^tweeb 1,500 and 
3,000 feet in ukitude} uud to some extent also in Burma, Aasam, Sikkim 
and Nepal. Fnjqautiitljr met with near Bnddbist monastetiee^ though in 
flump localities it appoam U> have ^aeaped into the nolghlKniiibg junglea. 
. f * Jfr. cx ha.'^ a wriiikbjtl [ruit and ia found! in Funuosa, 

Ifaiiiaii and Tunkib and is cultivated in Japan, 

.1. tvrriil yields m Olt known in <!attuni3n» ca Vamiak or "l^ing Utl 

and ill soma hooka hi s;pok«U ci aa Chinw Wood Od, tha latter niuna referring to ita 
Adaptability far vamUlliOi; wood (se^ p, 50-2). la loct ihoObinaBe profur m 
coat boaia and otb&r woodwork with this oil rather than to paint ihnin- It dri« in 
ahont four hoara. It i« eliiafly prepared in tho provinewfl M Ichang and ^Ecchuan 
and ii Dniploy-od in languoring. V’ltnikihing and watnrprcufW, ate. Tha di^niE 
prroparty af-ihe eoid-axprwon oil exceada tiMt of any uthar known oil ; in fxict 
it would appear to ba an axcvedingLy valuablo Bubatanne, ||w prupartina of wlOoh 
Jinve been bat Indiflenmtiy approdated in, Europa^ (Jf Japan It ia aaid Ui^ 
tho tree fiowoim at tha end of Miky or beginniag o( Jwbh?. The fruit riporui in 
autumn. Hirw to five aeodi mo Oontoined iji r arh fruii,; ih^y ofToni an uii to 
tlio axhmt of 37J per ctrasL whieh ia praaaad oyE^ in ordimwy praotica cold^ to tJie 
extent of twD-tbirda of tha poaaiblo yielA Thia oik known in Japan by tbo 
luime of Dotvyrnnaburts^aervim for hlliag thu poraa of wwd before it ia coatod 
wi^ lao. or it ia nacd when dwi^ to protect wood agafnat naaiatnre. In Japan 
it la oioo oniploycd lor labricattna nuichinefy. 

A ncout inquiry in India into the apeciaa that folluwo, Ud to InformatJOD being 
procured from tho Southern Slion StAtoa regujding the pniSant plant- It would 
appear tliot in Kengtimg the tree U fairly plentiful and tho oil rwulorly pre¬ 
pared. allbough tlin demand ia but limited. It be* been Mtimated that the 
nuta of tnah Utn ni%bt yield at kioit 50 QUHom of oil The kerpela are drat 
pounded, thon beamed in a booket placed o^tjt the moutJi of a pat in whirh 
water ia twiilcd. Tho bnaket is oax t pbuxd within a pktoe of budock's akin and 
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In ita reatricted Bense tbo teim JlAfifi miubt bc^id to deiiot 4 jAM!if 03 fiip 
FoTAaH, Soda, Litbia— the AlkalU propor. But \u a widtr aitfiah£:fil.Loa 
it embm^eA the Alkaune Eartii»p viz. the byilmUs of tho mot&U liAaiirn* 
CAi^:itTM and SmoimuM. Tbeaa all to a certain extent the pro- 

pertica naiialJy attributed to the alhalia+ In Uke tnanner the Alkaline 
Abbes are ver}’ largely crude alkali a obtained by burning certain plants. 
Xaatly the AwcAwnoa auch os Aconitise, JloBrniyE, QuisijiK, ete,, 
La%-e bean desotibed as theOauAKlo Alkalib^ but of ijoun^c have nntiiiug 
alkaline about them. 

The diatinetive features of the alkalLs compounds may be auid to be 
their aotubdity in wat4!:T, their neutratisiition oE acids,, their cortoeioa of 
animal and vegetable uubatanoeaT and lastly their prciiierty of cbangiDg 
or inverting vegetable eolcmre, mth. ai^ litmua. 

ill all fairness jt may be said of India that it does uot pcissess any 
industry (pursued on tnolem seientilic inethodu) for the production ur 
refinement of the alhalia, alkaline eartha and their i^mrli nmnu- 

factures as do exist (if conimon salt be for the iiioment left out of con- 
skleration] are a centurj behind the times, and consist msinJy in the 
production of saltpetre, pearbaiih, barilla and the like. 

It is intended in this place to deal more pirtieularly with the colloctivo 
aspects of the alkalis and alkaline earths and to dlacusS;, in such detail os 
wiay be necessary^ the minor productsT but with those of caminereisl value, 
simply to indicat* the positions where separate articles onthess will be found* 
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ALKALilS.—U Ammonia and Its Sidta.—Thin alkali is in 
Europe and America very^ largely prepared from lii^uor " (sec Coal, 
p, ®4-t)or “ bone liquor ” or from “ volcanio salts." It is not nmnuiac- 
tufed to any appreciable extent in Jndta, for the simple reason that none 
of the crude materials namerl are to be^ batl in jsufficient abundance. 

’‘rheohi^r prtrparatioiui And SuItBi Arc (ei) LiUCoa A MMnprrA sa tinulilrine, M 

a chemical and am a sulv^rnt fiirrcMiH fuaE fur rerliun setK'e VogvtnEdu pniULdpSc*, 
thiu forming varmAh^ tuid ^nninonlnUnt finctnrHi- Qi Ihtt latter cIium ickviy t>C 
niontinnod tho ** lissiifico of tS[n|fiiri*'' oluplnyml in iIk^ icLLiEiLiriM^foru inf giii^i^riidta 
and guiger Ijeer; of this former Utai Hnttom' V'limiAEi, whieh L-ciauNtH of aEioIIuu? 
diasoJvcd in aniiannia and nlenliol. 

Tho B4J.ta nro (frj th» CHLOAfon {A^im#dn3 or nuujKufdr), i4 iTn|K^rtAni^ as * 
niatcriai from wEiich to numnlAfitur^ oUier eultjc of aiimionim, also MWnliiil in 
l£A]yalu«itig+ in golvaiiio Uattariaa and m an idkaEiuei flux, TIi® Suij^UaT^ 
wEucIa is Eargoly emptoyod aa a nuumra CoaJ CcXv. Pr 34 b)*. [Vf. Mii'llIifUn+ 

Twltooit /nd. jtffn. L, 117-] (d) Tlio Cakhosatx, SuifuiDK, OxALATEt 

Nitsate, FllOBflEATe and Bnoirion, at1 of uSiich tnko imporliuit placM in tlw arts 
oml induvlffn of oVory country and nuiy bo Mid to Em entirely iinpjrtcd by IncUo- 


I>:KrT^ 2. Fotasslum w Pata.Hh and Cai'bonixt« of Potash.—J- H> 

U lOT ; Brongb, Canfor l^urcr in Jaunt. Soc, IfMW, lii*, 144 . This is the 

iU 1 B 2 - 4 ; chief source cl Oaejstic PoTAiilb auil the two Liompouiids may, therefore, 
v 1 ..,pt.t., 33 S. |jfl coUenEivelj isi: this place. The carlHuiate in its cruda 

PotBSaium. jg called PcMSuiiKs or Puabl-ashes and in BcTigsli mFfibi. 

t>min Hlndustoiii "^an-khiif or icu^-cAdr, ajid in Sanskrit Of 

the other provincial names the following may be quoted i-^-jhaT-ka-namakf 
jhadicha-mitha, mam-vtip^, tmnu-mppu^ bMidf^-vuppu, idram, etc. 

Sottrttt.—‘Fcirm«tly lEio Fnropoan supply of the sirudo matoria] whit^ 
tEiia PuWtAne* is manuiactured woa very Uugdy the PRAim-ASB Of Woon-AsU 
obtained from AMricA, Cumda and RooBto, etc. While tjto productEon of pwoH- 
mh hsA at^ 4 uliEy daolinni with tlva udvoiicc of trofHo in morLt ueBcnliriC and 
woitcful materials, tE» impckfta into Eur^po of p^ojl-ush have not hwii i^nfii^ly 
diaOOlitiiiU 4 cE. Caustio potuh ia u^ualEy uiAilufaf Lur^ fnun tEie oiwdKkAaUi^aAd 
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thl& IB pnwyjwl:—(a) FVom lha ashes tii (b) From Ulw 

ihs diidott^fttian of t^lfipiir oocl othor pKlilioat^ luid iho uttiimt* eomLMiiPiition 
of thiiir potflflh ’willa cjuDonE^i rtlwn nitmj^routt locHitutdft (Of the 

rt>,^^iipT jHfcrim ftnt: of thifl NUaio firti^einlly., (c) Ffom tho pcitflAiiioiiti 

Nkilpfute. prod^iwl l>y the «lJWoinpcinitiim of tho <:hlririiiii llimugli tlio of 

Hujphuric iwid fdllowijd hy fauion of I ho rofliiiLiiag; jtojjpfcuitofl wi th hnw^toiid and 
t'harcOa]+ in otiwr wiirda it procoea alinufli Edi?ritioi! willi tho Lo Bl&no method uf 
tr«nting fUtdo- {d) Fiiom Huint or tho ^ool of iheop impTvgfilh^ witli tho Hwwtt 
t>fc»i from the bodiofl of file anitnafa- {t] Beot-rool vinaJiMi. 

Koxhuridi'A ittHtoinorltK rogaiditlig the production of peiwl-itah oro 
imd mterosiin^ {FL lod, H , I flJiall quote hi* oWli word*. Our 

imd I iniiy Afe*o oay impefn'itrohlu roFcata^ which cover insch loi^ triMl# of the boat 
LhjhIh in Indio might hy dE^gnwe h* Blear^ and turned into pOtMtx, tiw tho miuo 
nsoeOtH* end by the flamo meimfl ” as tiw siJtwort* of the coaat Itlii^ht ^iold hnrilfn, 
■* Cnrlaiiatyn labour ia ne chonp boro iW in In fhi^t hot dimato wo liavo 

many odvantafeoe, innnoEuio Irweta of w'oiid of tlie mojt ttolid toil-isrn wliliili 
rt^quiro b It fo Inhonr to proporti it for the ftro* on a-WnId of the gronl limiiglit jmd 
boat which prrevjiil at the enui^ii ihEii mdnkifnchire rouSd bo \xmt c 4 «TitM on_ rho 
Hino hcAl and drought ia fully nii^cicnt to evuporale I bo ley without tlw loiwi 
UiAfiiitntire of aFr." * Our cxtonsdvo rmd i iiiponctrahio foroela " sound* roizuudi;nb|n 
w>ian it is borne in miad ifiat one of the ft^LUHoiui et the prnstmt day for 

tike recent expansion of tho aroe laf ijarbcimte of 4Mjda iiii|iriigiiat 0 d ntorile aofl* 
ia the al-wonco of foKMt. Wo knew it* a raatlcr of Juatory that India 

ect ludty burned her forvfll* iu tlki‘ productieu of ponrl-aab. MorooVer, BoxImuteIi n 
“ iin|Xjiuilrablu forwit* had wr^- pnaaibly no m^forenoB to Northern ImlW 
S^lill hia r^bmorka am stgmfiL'ant eince Iko W^ia one of tbo beet iiiforsuEid and inMiit 
caniful Qboarvncis and at the same tiiim one of Use moat eooUfato write™ wlw OOktr 
lived in Indiu. Hi* worda cannot, therefore, be piaccti on one aide via nrfcWnrUsy 
of miuiderfttion. I'iwiy douhth!«e denote that 100 year* ago fontai wa* very 
mucb HR^m pleniiftll ttnui at the pn^^mt day siti\ WiUi jHMaibly nitlikwly iljBitreyed 
to mAke room (nr tempciTary oultivetion. 

Of plant* it may in g«meral terma be MmI that lierlwcoOUa annuel* oonbkin 
mofo pa^-nah than woofly nrl>(Jre««.int pljinLi, but even of lha aume pl^t Ihc 
■uceulont young giowtha -ttm mote JkigWyCfuugcd than inntyre tlMue*. Of difffi4Wd 
epecira l,tPOO parte of tijtio contain on iin av^eragn Only porta of jKitmli, nak* 
vino ahoota ordinary uimw iS'tk fume feomi -t^iSfS to U"i2(k Indian oem- 

atvdka 17^5v nclt|« wheat elraws before oaring 47'Op woniiwotnl 73dl. nnd 

ti«?|r ahfiut the iMmw nmount. nieee fncU naturnity Hugffcid the plaikt* ^ bc^ 
nnited for tha prepanition of pcnrbMh, atvl the imraeiiw dwvolopMnt within 
recent y>inarB of the bwt-Bo^pjj isvluetry Ut onee Awakened wn inU-roat in l■•llrbOl:|At4 
of potBidi AS n by-^product- tliet might KUpplenirnt the rctunui nf l^.^t cultivotioiin 
I'hi* ho* boon actuldly lurTipi.'Hl to occoujiL 

IflrfJiJi fVsrf-eirk ,—The following may bo given ah Uio priiicLpul pl^mU era- 
ploycd in India for tJio piwpBraiinn of peorbailh e— 


acbyrutlkAa upara. 
A Jiha tnJa ¥aslca 
jUstonl* iciholaila 
arnaraatoH ipiaoiXTaA 
Bamboo mpp. 

Boraaiui nabrUlTtr. 
Bntea fjmiuleru. 
Ewaal plT^ta BonduCfllbL 
cmotTopif gigaatea 
Cuflla Flitula. 

Osdnid DeodMA 
Kylhrlna 'tni'l ioft. 
EUpilorlilA nadJfella. 
EnpbOFbla TbmcBlli 
Qmaliju arboraA 


Holarrhoni antldyaesitnica 
Ecrdcunt Tulgare. 
ladlgofen tlnjctorisL 
Luira ngyptiactu 
Helba M^entoffi, 

KvdiUin odoroiEL 
pBimlaBtum typOoldewn- 
Plumbago mylanlca. 
FObfiamU glabrcL 
Bherea robiilta. 
BtenAlptnnuia. ■nayeolnni. 
Bsmploona zSiendEiaa 
^ermlnallA balortCA- 
TaUnrfi Bayncl 
TltsK ktegundn. 


The ofiulfl ashcB obtained from the ftbow Otyl *uch-likc platibi are thfl ehief 
■otiteH oi the piPtduh aalta omploycil by tlio people of Icbiiia in thei^ orLa, eeienco 
nod medicine. 

i/MM .—In Europe rarbemate of polaah is largely In dclnamd for llw tnaniifaeturo 
of certoiti *0 npa, nflet hating been onnvccted into tlko oaupMe, 11 i* nlso' oDcntial 
in the formaiion of jjotnih-glaia and eisterfl into many tincitqrial ■and textile 
ptqccflOi:>% such ne the dyeing of Turkej' red and of Amntto mhmh ri rririTMC ^ 




MXBUlBftlU*- 


Itiwbarsti'i 

Vlflifp. 


Jn^iMtlndilt 
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SOHA 

S^Kiitini CarboiiAta 

III Gartiwal IkcmpElrtti lA kkOibd Ma» bciiig bkiwhl^ («» watiem, 

FtliTfl, p- 255). Jii TJlxlift Jt would ba almost Ldfipotabia (4 QVOr^tiniAtA l\tn 
which n. cnsds eirirboiiftto of potoaib id ecnpDjad. A bcrttcr fldiKli on 
pf Of impEoVkjiupntu in. the nipthodd puraiapd for tho produclion of ^aii- 

ppIi ojo BUl>|oct«, tbonsfor&p of no mdoIL iinporifLiuoix It majf oruHngty l» 
nmorkcd that it is iuxpriiking that wMLd imniQildo twita of iziotlliLiullPUd liiUkd 
nrp ill India inj nrioualy wprod with vuioiU spoaM o( wormwood ' -■ rtrwpl^Jri 
pxcttpt A* ft JOftnuio luod locally tha odhca of tItedO plonta oro not ftjjpUifpuUy 
iitiliaicMi hy thp p«qpb. From tho high pcrCf^hbgo cf coxbonato oJ whiph 

t}M 5 y contain* th& propoxatiDii of poftrl-Odh from wormwood Oi^ht W con- 
fUJoiitiy rt^iuiiieiidod to Lho pOOlOF iahrtlulAllta of tha tponapornto jogiapd of 
Jtkdia aa a udefaJ new Lodufftry. 

In Boinboy* oflpociaU;i' in thd miny trocU, Iho fl^y^tam provftild of (fl* 

it id (^led) tht' seed bods. Thid coDoiJtd In buryi^ bniflhwood, bouglid of two, 
cow-dung, etc., undOT * tliin ln>*Pr of aoih UlOO fifing the maaa. lo way tho 
doil becomofi highly with wood-fMdkB«> tlv& moat iiuportaai condtitiipnt of 

whiph id doubtlwd It id fou-tlil that Uio finer qnalitiee. of rioo tion flJona 

ha grown wlioil tho »etl hftS hopn ftfo^iotwiy grfminatod on raA-bodd, and later 
on traoEpljintiHl tlk* fleldt It wpuh! bo wcVh in eonnootion with tho dubjaat 
td potMh ftd a Kuinufo, lor tho reodar to coiwilt Leathar'a edmirphilo i>apor& on 
Intlliui MnliUlOd^ [C/. ^I?»i. 1^07, Kn. 8j oloo Indian Soild^ ItiSfi, Np. 1^; 

3totllson. Te^tdmklnd^ Afffi., i, 119-21 ] 

3. PotassSam nitrate (dee Ssdt^tre* pp. 9T^5)p 
•I. Sodium and Us Com|H>undak Carbonate of Soda; Ballp 
df'ow. iTid.r 1S8L 4§2-7 ; HDlInndp i?ecu Gcol, 5urr, Ind., L, 

no. The tenn soda, ptJriotly dpeaklcigp denotes the oxides of tile meUlp 
but it h aljio uded for the hydroxide and the earboimte. The last 
lueotioued is not only the moat important commereiallyp but it ia the 
eomponnd Iitotn whkH the majority of the other soda saita are made 
or cun be made> and tUereroio it may be dealt with in greatjcat detaU. 

CmmBosat^ or SpDA id a voluahlp islti it pxicla in natiiro and ia* ocarulp, tha 
moflt abundant ond^ from tho point pf vipw pf Iho ogiiciiltnristp thp moft ob- 
jectionablo mgrodient Pf tho ao!] unle Khdinm salt# found in tha OOdJ. Thid aubjoct 
will ba dealt with in a further paragraph imdar the luMHling of Ji*k deppoita (am 
bokw). It may Lw hero obeerved that Icpm iudi d^pooitd carbonetu of ooda con ba 
ioolatod and pUiificci commcrcidllyi or a enuip mixed «alt Con ba miM^A tlkat nii^hl 
ha utilLHd in the miutiufactuni of oppcjol w^ l k w lis ar in tllw ooap and PthOf 

traded. Sodium COrbPrjAta in on avpn purer itato may be obtainaU fmin the 
brine of PertiliJft lakoiv dU4li bi the Lpnar in Bpf^. 

MjfXTuiM^firrr ir^m —In Eumpo doma fpw years ago a large tfado used 

Id exldi In the Mpilfiltion of eoidimn carbonate from calcined ppe^wG^Hld—K j^LF,. 
or aalt-wprta—B aruxa. Indeed tu thfa day it may be oald that E^ai^la Soda 
id BtiU regiiiurly produced both in France pj^ be^un of tho large amount 

and Una quality pf poda obUined from ita aoh^ And It wo# thp Ipm of tlhdf 
rrgulflT BuppIkPt of bofilla, during the wars with Spoinp that cninpelliHl Ibo IVcnch 
people to Hwk for now ieun»« of the enlt and ^ii^ly led to La B|anp taking out 
ft patMit in 1 TEKl for tii4 artificial manufoeturo of carbonate of frpiii common 
^It. Blanc^a diocPVPflw pfoplically rcvplutioeuacd the chemical works wad 
ituluetnea of Europe (oee pp, iSpO-^I). The calciiiatipn cf Bco-weede ie pursuod oa 
a rule for the pLirpofie pf obblining potaoh rather than Soda^ end at the pret^nt 
ilfty kelp ” id much more froqtietitly epoken of ai the aonroe cl Iopive than of 
cither of the ■t l kp li g named. [For pArticuLan TCgarding tbe numulaotare frcim 
Sivi gait the reader migtit coiiiidt Apri. Ltdff.^ 1£K32, No. fi.] 

One of the greateaE eeonpmkK m the Carbciiat# pf ecda indtiAtry wee eflEictcd 
by tha manufacture of bnt4»irriUP AciD from FvWTEff* in place of from tlio ci- 
pen^vp Sicilian HunrirDH- The pxtciiuh^ depoMla of copper pyTit«i that PXwt 
in India, if utilioed In the combined production of copper and aulphuric a^bl- 
idkpuld 0 {»n a liigldy tuorati^’O field pf Dntarprue, go abo the tnenufoptnre of tlie 
phoeplintic depoAitB of fndta and adjacent counErirw Into euporphoiphata iihould 
not be neglected, thouglk fo fur 04 at prwent known the phpiphatic depoaito of 
India seem to contain Uto much iron add Ebluniiaa to makp really good Bujicr- 
pliusphoteo- Am an exempli fkntfou of such letulta it may bp reiuarked that the 
production of oulphuru oeid from irun pyriteawai in OcrnULOy H9 toita i» 
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R!^H EFFLORESCENCE 

IS82, (md754plfll torn in IS&fl. and of Lhat Tnrffo q\UUlt4ty only tonji wEre 

oxpnrtod^ tha bnltnw bein^ uaod up in Iho esr.Mdingly important aurmnn 
cjusraioal induHlrie^ whiah within tho p4»?^ lhrMH:|uartorB of a conttiry iiava 
EFxpandnJ from being noininnJ U> a vnJitAtfon of £^,000,000. Tllio irn|M^ of 
♦iLiiphuriO ikcW taken by Indlit ho Vo nvemgiMl fnsm 1002 7 Itw. in 

voliN?. 

t’yf tlfco finer sarta uf glaAA, and for immy othiir minor pnr]KMn(i, a KEmrjcn 
f^AKno^^ATE in roquitod. ThiJi U obtoindd by m-dbialving tho noli In hot 
water, actlling, boiUltg Jown nnd ro-fumodng—Uin rasult b^aiii; a purtif 
quality of cOrboiiAtO, Soda OnvsrAnB may bo jwiid to bo w woU-known apocial 
proporatiun tl»at contains lO porta df water in combination with tbo H^bonnto. 
For houAOliald purpo&Bs of cWling^ blwhing, oto.* wKln co^etab* nna AtiTE iold* 
Tfid other pubfltonceu obtolncnj from sodium corbonato that nioy bo herd men¬ 
tioned ana llio bicarbdnato of imda and oauatio oodo. rtuforo procoeidiTig Ln duel 
with tha lost montidildd, the In d ian manuf4tcrtiiro Aiut wurou of aupply of cur- 
bonoto of soda iinty bo Uenlt with very briefly^ TheflO huv-o abifwiy boon in¬ 
cidentally loontioned, nnme1y+ and hut to iho former must be- nddod 

tllO HUreOd of natural carbonate cldfived from, the watera of oerta4in lakca, tlUcb 
RM the Lonar |n Dondr. IGf. OltUmm^ Man. If con. Ge6L ItvL, 19.] 

5. Reh OP Sajjf-mattl; Ironeide, Phil. Tm7t4,t Lxiv*, [ficlpyiii.}, 
nfWS; SloffiDBR^ Tour Oudh^ 185S; Aqri. Lrd^., 1S93^ Nos. 12, 

13; 1896p Nq«. Ip 33; 1897, Nos. 5, 7p 13; mi. Nofl. 4, 13; lE)02p 
No* 5p 117-24 ; OLdluinip 3/ani Econ^ IntL^ 1893. 447 ; x^lollison^ 
Tixib^k Ind. Afp^i.r i++ 7i-80; Wedderbum, Drought-r&iMin^ Foddn- 
Phir]tSr in Ind^ Famine llnim Leafiety Dw. mi. No. 2 ; Jan. 1903, No. 8 ; 
ARali Land and tie Ifechm*, in Dfpt. lyind Rec. ami A^ri. Madr, 1905- 
This is an dflEonej^oeiiod tliat Dccurs on the suHioe oE tho ground, pi moat 
prorincca of Ind i a . It may be wvid to ho a miitun? of the following salts 
sodium cajrbonate {:fajji}^mi6iam sulphate (£^ari], and .wiinm chlondo (com¬ 
mon ebU or namdth In most localities the caiiionatc pmlominates but in 
others the euIphatOp and in the latter oaso it is v^iry often associated with 
potaBsium nitmte or oven with ealniuni nitrate. Soils badly impregnated 
with soluble alkali salts arc vanonEly designated dmr. bhddi, r^df, 
ri^^. rih^ J^lor (Jbilr), etc,p though these terms are employ®! Dccasionally 
to denote tho pceaence of coiiunoil salt- juat u khdri usually bdicatea a 
aoil eontaitking the lulphste. But it may bo here temarked that the earlier 
inveatigatorg of liaar fands speak of the sulphate as being the most abun¬ 
dant constituiiut* Henco apparently Yule and Burnell (Z/o^n^Jo^oa. 
OioM. of Angh-lnd^ Wmk] dtSflea r^A as an effioie^ont sulphate of aodir 
mixed with chloride and occasioiialiy carbonate* On the other hsnrl, 
V'oeleker adTanced w^hat is to-day the correct view (/inproc. Ind^ Agri.^ 37) 
when he said of riAp The salts arc principally Impure carbonate of aoda^ 
but iuipbate of soda al^ occurs largely aud with them are found cDinmon 
salt and salts of bme and magnesia*” An efflorescence of the nitmteiS of 
potash or eoda would oftener m viewed as of value rather than of danger* 
Rlh frequently occura in such abundance ^ to ^ve origin to large tracbii 
of desert—and constantly inuraasing tracts^the surface being llteroUy 
tncmsled with a white, snow-like deposit (hence tlic name rih or tij 
shining)—er the salt may be invisible and only present to an extent 
^nffifEQut greatly lower ferlilttyp or while still ha^ly visible, may yet 
reader the Soil mom or loss Btcrilo lor at least lialf tho year+ Itk passing 
it may be added that fulleir^s-earth is a hydrous allicate of alumuiap but 
is often calledp though incorrectly, safji-mafH : It contaitis no soila. 

of — Tho dpialens ndvom'^d rw^hng aIIcoIi vary in 

eojruH>q|uc!iico of what Tn]|*ht bp callnl prof(M«iolud niwi* AppHjnently tlia eorfiefi 
nKnUen of such diap™t« is mwli^ by ^loommi. B w Ij* in iiils not far 

bl 


AUCALIS 


^qj^uirfa AHJ. 

fllH4« 

nriiocU rmUu 
S aU OtthIaIa 


Rlcailvin^tip. 

Inii^ 


BJELF., 
vL* pt. U 
400-27* 
R^h. 


SAC- 


L\iffn w i tk ii>. 


Hi fko. 


KnmuiJui of 

yav. 


21.147 


TIUvVmK^^'^ UK IISAU MUILS 


AI.KAL.I5 

REH 


Mttnwrinjf and —Dfr (ttien LlwEcicol EjcAmiiHr to tbo Panj4b) 

Invialii^C^^J tho line of llino liftlt* flfi noimu™ to bo omptoyod In tho troatxncnt of ITm Lima 
rlh ffoilfli, AEid lull viDint w^rf piibluiliod hy Air. Baden PowfO (Pfr. fViPd.p 1&6J^ 14&) 

BA follow:;— ** Wnv.m thedototcriouH Hulplmti^ und oarhonAtM imi mlxAcl with enjf 
MxU of Umfi, iuch BM tho nkr4it€> of hiue, diKomponijon o4»kjrfi and nltroJ^of 
umla lafom^cd whllo corboiuito Mid Balphato of ltna« lu^ produoisil CortHiaatO of 
Um^ k inBohlhlo in piiro wntor^mti hwno powrof mjurinaplanlA, whila nlinita of 
fioja imd iwIphJito of limo 4 W bosiofkjaf In lupplyici^ thorn \xiih nJtTO^n^ tl» 
former hy liiroot docompomtion of ila acid and Cho latter by abilorblnA OolfiLonia 
from Ihn air. Nitrate af linw k formed wlnm<i%vr orgiinio JOfllU’tr &«inp<i»ni 
In contact with earbonnto cvf lime.” St>mo yeorm T*6er Brown Aiivooatoil tho Uiuiiirfw 
Uho of fom^yiml maniim cuid |p^a inAnorLnjf with btloN pliintA na ViwMr^Mrim Onm Muwr*. 

on tho ground of thrfjlr iupplyifip tlio nltrogun whlcK ta cOmMnatioD 
wit h [ho lima (naturally pi^iwont In ad would tend to rodiico thororbonato 

of ooda to a liarmkwi oouiljtion. Csnior wreto a long ilnd higllty iiutrUctivo 
Toport on the ohetrtlitry of tho ^aar bdlIii,. and oonBrmod in lh» motfi. ittriking wfty 
recornmondationfl for litilo iiitnUo, Ho al»o gavo on nooount of the 
^hjiarjitiona in tho Utah IfoELn and Othor p^rta of America, where lisavy uitmtlng Asatokma 
tiianujoa omployod fw ft rymednU luoaaiLre for oJkolL bojIil Later on tho 

milplMto af iiiEO (Ojpmm, W pp^ gnlnpd a woll-doseniTd mputatlon oa a Ofro^m. 

ohcmicol snlmtHnco thfit Enighl bo employol with gzoatodviuitago In tho noSltraJh 
of the endEnni carhonaio In wjor whonovor that jyUt prodaininatoA, 
ivih'iro rtk o-inJilntA tihraity of Bnilpluito of mdOt gypamn wmiH very poaflibly do 
liarm rnthra' then goocL 

Tina no 3 ct moiit important atop, thomfore, in the atudy of tho chemical treatiuniit 

luar Bci^ may bo wiid la Iw Irf'JLlliOfk vikrioua that hafcvo appeared In 

Tfbc Zorfffrr. Tli*aw pvo o^ctwmit'o on^jEca of eolk, watcra, rtc., “Ie™™ 

fosEii ibo Oiltire olkaEi ntcii> of Indio. Thoy contain the nHidta of pltteticnl c*- 
porimenta to test Ihc dmoimt of wliible aikkU snite that tony cxiet in aoila before 
difwe becomo pclBOUOus ^ vegetatiou. Tboy Indicate the plnntii tltat fimt show 
iiijpi* of succumbing to tlio miturnco of the«f ttdte, and Ua.' amount of ouch salt 
tluitpro^'OA fatal By Bpecial pot cult urea of vaHoua plants Loot her 
that BodiilEn eorbonato k hOi olwoyc boon upliold) inJinitely iiaOro iU|ilTiO<IUk OB^twik. 
to plant Hfo than afo ^y of the other eoda NtJtfl, But poHiaps ilie 
inslnictlt'o port of IlIb roaoarchiai woe tho deiuonAtratiun of tJie physical 
p(njpwty (olfudwi to by Komajilaf Wallace md ntheri) pettaewd by carbenato ^ 

at soda^ which greatly augraenta ita mJurioUA cltomiefll influoneo on plonta. While 
Uttering bOlIh in order to obtain Ihcir »luhk solta^ Leather obaerved tbnt 
certAin Bdila could pmcticully not 1)0 altonMl A little muddy water peroohv^ 
tlkToUgh nt fintp. iMt ^t;ry Boon tlio surface of the filter-cloth beOatno coatod with 
n fioneotly ImponotrAldo leynr, and further dltral ion WOfl ttim ilnposuNe, Tfao 
frhilx Uiet manifested tluj^ pecuhaiity Worn thoiBn iiinttt Itlghly olmrgcd with 
cjirbonate of Boda, To remedy Clik dcfwt lie OKperiincnted with g^peUm Vilud of 
nnd Boca naocrtAined that ita wrlhknywu merit 04 a clmnlcal mimme In Ibe 
EeclamatiCrKi of tljar fioila rusted M mtich on tJlO dostmatbn nl the impcrvilUlA 
depopit oa i» tlio reductiou of the widto ** to the y blaek dknli." It would thmt 
ap|xiar lliat nbould clmiAtic niud «oil conditiDna exist Huffirient to pVO origin to a InmtToL 
rrA cflloreBcence conliiinia|; earbonato of soda, them must aoonor nr Later be 
product (nt a cettniix |KiMttiDn. or depth) alt impcnolrablo lAyinr through which 
Burtace pereolnlion of wntor would tw xmpOtEabio, Tl)k wntorpreof hn-er may 
not bo Buiftciently developed to be vioihlo to Uw) naked tyya iwi a hard pan," but ^ liairl pwL** 
if rof lied near to the Burfneri it will give origin to n crust of salt. A change in iSm 
phyaiool condition of Ihojioil k accordingly quite na urgent n nwJtmmty oa in its 
actual oiwmleol coEniroaitfon. It may thus be infcrml that stihaoil ^trainnirs^ £yLii*l Jtrdm- 
tM^ow on impor^doua In^r, would bo next lo uselon unlcvS thfi ao|L he olicmiculy 
I rented with BOme of the solublo lime sBJts,. or be jK<Detral:ed for tree cultivation 
by deep pita hlliHl 111 with fresh boIL It wduM ifttlood seem probable that tho 
surfneo vegetation that Iuia iM'tin reported a*M:compaaj,Tng Buecaanfid tree cultl- CWUisHoi, 
vjitkEm, may bo due very'largely to llte pito dug for trees liaving octoii oa Openings 
through tho liupsnctmbEe layer by which tho soluble iMltii of tin? vLufoce linve hean 
waAhcNcI inta the nntoral drslaage^ 

By way of ootLcluding tliute abserrotlona nigafdkn: gypsum, it may ba StS SffilL, 
suggested that it is not nDCOvoary' to sssume thot the exact nmo^t of tlwit aalt f 

which would ba required cbeiDLcahy to neulrolLBO tho Bscartaialed weight of 
carbonola pruenb need ba^given os a moauro before b ami flnijil rcaults may bs 
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ALKALIS Am ALKALINE KAUTllS 

IrPChknd fftr, G^iliw « liriel™ without water and UDCoOCas^y wIiu^p tj]« 
bO£LHtO ia abepnt, Biit ita action £» phyaical In oilomn^ aoSl peraolntimL 

Unloifl^ therofciPD, ft frw* aubaoi! natiirnl dramago oxiita it niufft ho providsd 
^Mforo any heavy eipsndituns ifl incurred for gypsum M ft nmnure. At tho 
miino lirao InhiL treftted with gypsum should be ph^tod with anltworta ur othnr 
plnnts that llftVO boon found in thftPtO impcmbto of coltivntinn. If theea fftn 
now \m miMHl on tha eoil, it mfty be iofarrHl tliAt provifioii Kn# bocil ihtjnhy 
made for the injiirioua aalta bcugWftAlwi out of the hiI, iind tKftt, tt>0, long iH^foro 
ii haa bwn nKMMftry to add, from ft ftnancinl point of view^. A praMbiti^ic (vmonriL 
nf gypauin- 

HemuiU .—This laftds, ttiwofore^ vtry naturaUy lo ft brief rofcrunro 
to iJie ftdeiu'rftble mvorfigfttiOJM ftfld practicaJ rDsitlla that llftVo bftoil ftltiu'llMl by 
HiJgiknl jmd Loujfhridfjo in ttw recIftmftUuu of ftlllaiH wftalea in CiiEifomift (dffri. 

No. 1]l iTiwto oJflwn performed an oxtenidye aorifti of oxperimcflta 
and nnaXy^^ with tbo mult ihai^ ihey arri^'od ompbalicoUy at the aftma cnin- 
olu&LOlW ftft our Indiftft experls had done many jours proyiultaly, Itumoly, ro- 
gartling the history of the formation of tha alkw ftoJla^ tbrif movontentft in the 
lifiih ftnd lastly tboir tri^ftEmant with drainago^ chemical mneurro, (tnd Jwlectoii 
or #;[>Mial crept. The diSorenoa betwoon AmorirAll and IxidiftO OXpC'rioncft try 
tlitit nyatlor may therefore be said to bo that La the former donntry the ioiontJlio 
exports wore At the namo tium tho edlninistmtivo tftafT who hcul tft deftl with 
the idkali w'ftsteSr Tbxsr obwr^iattoiis were not trOAtod At edeeitiflo tbeanes^ hut 
were at onco put to pmotical tost, witli this rosult, tliftt ftIkftU wftitaa are In 
jVraorica not only rogardod Us comparatively easy of roclemfttion hut have 
actually been lar^ly turned LAt« ffime of tho mo«t profllfthlo of Iftoda 

Htfpfai i'sjFi*rftr/on~iri!dliccitt urged tiiat to protMi the aoH from the 
oxcflMlva heat of the Summer months And eontefiuent injurioui- CApallftry efflom^ 
ccncQp it was nuMt important to olievfAte tlie Hrious Tmhait direct, vit. the 
ill most total fthunioft of Arborateeflt veget&Uon from die agrifyiHuml traetp of the 
oountry. But there ft an aepeot ef vegetation that wtvu to linvo entirely 
flscaped Modli<M>tt> abeervatioik, rnunely. the employuuiint of cerlftiCL plonte 
an dfreert agcntft in reoiamation. It is well known that many plftnta not only 
can mirVivO Oft iwitt that contam a proportion of alkali that wmild be fatal to 
othere, hlit that they aeCually InxarLato undor such boU oonditiana. Of tMd 
naturo may be mentioned the SMLwortf imdnr BftTiUA l^4>, Lougt thorie- 
fore, before reclamation could bo corrif^ to the extoat of admitt^g of ordtuarj 
crOpe or even of Sfboroacsent cnltivMionp tbo soil might be protected from the 
run by A(dtworta. and have Jit the same tinui largo aznountA of Its poisonoua salts 
rotnoved by the tcmpcimry Cultivation of sudh plantn. 

This subject baa not, hcwm'tir,. bem cntiiwly noglect^l In Tndift It vrftS 
lielicvod that were ftlkuli Laiadd protocted from onttlo for ft number of yonn^ or 
oven ftiinualEj from the cLoso of the rains thronidi the hot montlif, the planta 
produced during the mini llji|ht be ctycoursgod to survive and even othetw. 
Inchidmg trees, gmduftny to invwlo such protected locatitio% until in a few yeats'^ 
time the growth of ft jfpil garment might uliLuifttely pniixmt oflloresoenofti BvK'h 
exponments hftve ftctmiJly been conductad^ and wdth oonaiderfthlo buccch- The 
plant found flrst io inv^sdo thft protected barton lands was tlye grAH Imown aa 
Ihdr UiPOR] wMoh from its rairvaoiilftr name nmy be 

Inferred to be ft oult-loving speefea apmFmavffft, {bhm^ 

buroCj Jdfto Spring up rwidily onough, lujt only during tlw roirtA It, hcwovcrg 
ftffordB usofiiyl fodder, olihougli it doca not protect the Luiu^l from the jummer's 
beat. After pftrtinJ reclamation the ddfr tho dib 

{f’ITMaiJM fTthe fcoSK; rft#ir (he |DncUU > I nrfrajjwp^n' « « « UIm ^n-p) 

and several othm- epecioa raadily appeftT. StaMs fodder U of necesftity a 
prowing nj»d in oil pjwh<^ lazMla, it Is vniuolile to know the Indian grilt” tlia^ 
should be first rooorted to in rodlnmatian OpMAlions, but it ii unfortunate ibat. Ihe 
true oftltworta have not hitherto been icTlOUdy m^^tigoted tn fftdift iinoo tlhsv 
would appear more desiniblo preparatory plan to to any of the grauo* nnmed. iVo 
read of a few djHmltcry eXperimimta having boon put forth to acclimatiBe the 
.\uritciiiljBn Saltbush, huE it docn nat seem to hftvo Occurred to any of OUT Indtsn 
agricultural autliaritic4 that (his country pasnasea porbapa a ncJw *ed fiKiro 
varied naeortment of indigenous saltworia than ia to be found in any ulhef' 
In the r^inJAb And ellewhrro a few of have been (on# ni|ght almoet say) 

iystemnticaUy ciiKiVfttcd for (he produrtlofl of barilla, but Hot one of tb**Tnr ^ 
for at I can diaftovnr, haa been enriouily invostigaled aft ft preparatary crop iu 
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n>e|uiuiliart, MoUiwut hO iraJtttMm of tl» Inctinn •ultwnrl*, 

tlicmgh liff lofcrt lo the Amtndinn S^thiuh. , , ^ 

^Eip is H Witlo ranuo l.otirw!li tllo flaltwort*i timt iimy ho e;n>wii OH WiIb hi|^y 
improfmouv) «ith alkftUo ond tho rl«n<" tl«*t rt.Hii^ to grow on Mdil 
« iarticlo olto^'o wTiULt might I.0 coltod rtormol i*oil-«up|;Jy. B«t f-rtinUly iir 
u»nM-M4dt(y in not govcme^l by botoiucol oonsitlcraUoM. miico w|t]un taw M)o 
■M^O natural oidi't of planio hath diwpoitttjono may to nwt with. It would Hum 
ooora highly nocfotaiy fhatlioto of pliOtlo ahowhl to fra^, nflor aoiuvhlM t<«lN 
havo b^^porformcd mdfraHvO of tto ocloEtinn of Oritwort^ juid ™rnl 
orapo (tot might to grown piogr««i%noly .m tunc ^' 3 ,", 

- uml iWioorpio Mwb<wn^.ton of 

treoo, hut thcoo tohaig lo tho LlEOtWiNOS.*, o rjuiidy wlu^ alww* n rtlT^r 
ai^ou lo ralino willo tlmn olinort «ny ol^ Ibf. might to mrn^n^l. Thoy 
may, howmior. to good, hot era tboy tho bwt tl»rt ^ 

mojt convrmml toH aofvlroablo, at whnt 

what ottor plouto proOoiM. iMnciatcd Or followed T Thrao «ra .nuwttona of Ito 
Kreotcot jxnwihlo monwnt to Ihdfa, but to which al t.rrMnt no n^iafootory uii-w^ 
™n l>a Itivon. TliO greoUwt foult, howovor. with all Indi^ md^vonra, iUcU n* 
they j»avo boon, at roclnmitlioii and rofortalotion, hnO boon ito miproumniu 
oravfiigandBhort-oightBdpcWoyof doairinglniwicdiotorctunii. 

MitttrlMl CJort of aufo.—Iwadontolly Ihi* mlbi^t liM idnody Ixwn droit 
with. ThrauriioUt India ooda aoil* oro wOotod and moni ^ or luM pura 
rort-inato obt^l. At oho tinw a fmrly Idiko trailo woa doim “"Y ™ 

Itonlh India (Solom, Alywofa, oht) and cipoetation* of a eoMdornhlo il«velop- 
itwnt ontertninod. UeoMoa wofo granted In Bihilr, tlio biuted Provuicra and 
atowhera for tho munurootura of wffi ond 

soda) fram oalino oortto, Tho Ohioct in U^nai^ tho induotry « m 

rov-pniie, wnc* fiona tJw fadorifis concftTfied fairly Jjutjc qunntittM of wnmoii 
iffllt m o^amed. eipoKiiUy at this and wfln*™* for tlixs pradi-ictiiin of 

A4iJtDet» iFof method of injuiiirtclilPa, i»o OllU^rK Silt, P; 

^bf^nnto oi Kda ol a very pUfo kiiid li regularly pnepaJffld at Iho I^nnr Lake 

at l^&r. BMl says {Mm*r OtoL Irui,, 4 & 4 ). “ Blcwlm of ^ 

iibtamKl by cUv™ in oortain part* of toko, l>Ut the 

evaporatioiit depodt aaltn anlOPg which tho pjrmClH la ™bOMto of y 

ThdkKial imniDS for thoM produots ttW daWa, whicSt «naiiiM of ft 
ftf ttCiCular ervafjOM, botwoeft two OOmpMt avtrf*^ ! a thml ktftd of daJ^. 

tiritxoirMkilT of rod colour ; f»pad* or papn, a wluto salroa frelli- 

VvC^her obtiiiiifid fcom noil elRoreBcwilC* or frotn salt Liikw by tTMtipont wilh 
.ulphuHc Mid, tho mix«l OBlle («paoi^ly wh™ tto 

Ito BUlAhotel may to reduced, to a imlt-coto (onilW to that obtained ta Uw firat 
etnge In the to Blono praow* of nianufaetura}, end hy ™|einmg with Uim and 
e»al tho* may to eoOTFBrtcd into aoddroeh. At Awoh, m tJlo_ Umted FrovmoBa, 
at. m!^pt /oa mode, in IWO. to UtiUw the rfh offlon^^ niMiJnct^ 

f»r clBaH rad irldffi-boiulni. A compkito mat of tMk ™i imported from V emw^ but 
fhi?foUowinf^ among oUwr mnchlMoi^ appw 

tlicw nnd alt *uch eip*rim™t« at utiliauig tha olkidi depoDte in glam-iaalnng - 
(ot Tto impurity of the alkali praventa tile formalion of good qu^ty 

'(hj'ltli! ^hmfore, neceoeaiy to orgoniw* ctondcol worka Us pmdoco 

*"^or'aW toode could to mode, but doubtfully at a lower price than 

Wl^^impruvemont of glOM manufactu™ in Ilnlta ^uM di^send on tho 
srark beinK dune on a lo^ eoale with itolliid aupe^imoii. . ^ , 

ItTwraver aoda efflorcoceneo ie at all obundjult. tto Native mdmitry of 
making (amih oe it fel i» mow or lem prav^t. »P«^ 

Hut rfS jmd«|>'( ora put to on m&utc variety of Ottor line by tto Ttoy 

ora emploved for diwmlving crude ]« and toimdo, pre(^tcry Ie dy;^ dl^ 

nim for ertractinif tho crime™ dye from W^irar m OOU^ 

und for bleaching eillc. eottun and wooL a*;; 1 le ctnptoyod, m Ftoiitoabdd, in 

niBkthg ronntty paper from tomp, Iloth eolte, in oaniunclioQ With itoU-hme.enlisr 

into tto comiMeit^or Dounlry anap. WWu. riAeprinliled into boilingcan e-juMw 

k emploved to ueUlratoe the Qigeruc Oolde in the manidechm of ^ 

verv Similar totimtof ttoUMof 1^(p. 7 Ul. tonomeartoiiateip, 

cerUnate (p, fi«) in Eurepe. ie on adultetant of toto«», end m added to 
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It H |]rc|>arcHil tn Upper IndiB^ 


mcttriiab tli9 wci|[hL In Xativo modi^ine thorns hlLIp uri3 ttupiHiHml bo dig«t|va 
rmd hvpAtie. Thoo^art to utiluo in tiko poltor'a iirL ihLi pucillikiT tnat atv 

in PMBCKiint LOU nith ciirbomito of aoda bnp not so ypt Focoi\'i!>d tho ei^npidjojiitlnn 
t^iol it i|r«orvno^ AEtbou^h tlie ocfniruo art of lodijt lua Itoou tho s^bjooL of upociBl 
ntkiiiy, hiptonO I^lhI Ii uk ooc-b pod tho iht trnlioii of ^Ei^k«t udtcrm on ihlg 

puli|^L^ it may bo tkOid tiuit nomo ^ yonn Sir Williuil O'SInl-Lii^Eincafly sub^ 
inittod to Hui Govominont of [lidui tlko rmmlp of on intiitiry wt^li molnd^ 
oKionmva trjttlP of Tk>A^ ok-y*, ftirBi m kharin Bntu4iL miii, Roton olaym 

^foulinoLn okyjt^ Sin^&iih:iro okym. na nleo nUmoroUB ox ixiritnonlp in i^loEini^ 
tbo pottory tun^fLucI puU fCA /Jijpfii,, app., 700*17.] 

6, Black Salt (A'afn-mwFK la an artklfl of iwnie inipar 

taritf^e in thi? lucfti marketa of India. 
ehieAy at Bhivr^nl m Hisfi4r. 

CominOEi Mlt ip b?atod iritlk thobulio aimI omblic myrohaliinji to^tlkor 
with mjU until n «irt of fujqoa %*km plieo. TTio nrticJp so nionufArtiurd ia lOhfHl 
aa a Mei> 1CIKR. Dr. Worth favoun me with n noto on thia aobjact fmfn w^bith 
ba uronld Apjwitr to regard Bodium oulpboBo oa an indipponanble uinriHli^tv Ha 
TffTjrcM j ** 1 have pr^Hliicod perfwt Ap«^imotiK by fupinj? a mixtnrv of pnm commoa 
aalt TFith aodium pulphnte, a Bitlb- Arctium mirhnnato and orRiuiJci niaftor n^pm- 
pwn^ Biy Aiig^kT. Ai'CKiftiiny oa iha proportEml of jinliydrruui HiKbiini mBpEkate 
vojIe^ fppm I to 3 jh-r Wilt., a morip or Eiwm Atitmj^Ty modicinaL palt wim pmdurwd 
from pink to a dwfdfKl tT^riiiition MiBour, VrliiEnt m Tnucli na Eli writ, 
of ibo nutp]^ialo ji'kldc^ o v^ry dnrk poqiLla^wkiiOMl wiEb All tEkfifw liod tbs 
c!l‘iJkra<?tt'nptio 4«nlphon^t amfll. and gave iho ptomc E-boruicot rwictioM 

a* tbfr Notiti'o^rikMe pmiluft, TImp pinji^ED fnti0 wSifcIa Ihov odd I'an have no 
apwiaj, Jnfhmnw on tho juk.l|- bodatkpa Ihriy are fukinpl^dely corboniiv^l and fleniT* 
nnJy aa n^dLiritL^ H{?''iila for t>ke AfcdpBmto to flulpUido, tbe rbaroetoripho EnnlwUl 
rtf tna pmpftfT?*! mritirinal (or black} 

Phull.— Thia IB believed fo be a form of eitrbonateof Bodn. 

It k imported into Leh from Clmngtbnn, RupBlm and N'libra in Lod&kh. ft 
lA paid to bu nacd for mixing Vrith too to bring out itp atrongth. It 

SB exported to Ratmir and Kdllii -and into Lower Indiar Xtio Dbotyup am Paid 
JO ™ it for woplu^ elotliw nml for dyring wooL Tile ftt'Orogo importa appoAT 

bo from SO to r20 ton% and tho avarogo rout about Ra, d-4-0 por maiuvb 

8- BapDlA oJ' SoJJl-klitlP (a^^: EariUii apid Tbe Indian SaltM^urtai 

pp, ir 2 - 4 ). 

S>. Bopfl-x or SodluRi bS-bcip&te {a^ff Borax, p. HI). 

EO. Caustic Soda in —8o much space having 

l^cn dovotcu to oarboiiatc of soda and a furtber article to ao^linm bi¬ 
borate, the pfeaent salt nunst bo ilisposod of in the briefeat possible 
tnantier. At thf pnwQt dav it may bs said that InrlkV auppty coihm 
entirely from foneij^ countdea. One of the Indiaii paper milb h 
hclusvMJ, hfitt-ever to hsvTs attooipt^d the prepamtion of itA own Buppliw 
irom the ran salts fonnd in thy neighboiirbootlp but it is nut known whether 
it4« endeavours m that difection were successfiil. 

^ ore^rd fn Eurepo and .lUncrkn 

1^0 di«nv,.ry of n nwtlitHi of docomptwiUon of iLnmnn «ntt into 

«0itlie .Wdn and cWofino rm liy mamu of ohwtrioity. With nvard lo 

^ d/iHW /nda,t*y (sSr Vorif, 1 (KJ 9 , 

«.it-Ti,!?-!™ dJseovtry of the <iiiwl dooonrpoitttioii of 

H linneiqR a ehosp B«pp|y of alknti to iho dooim of oilr Tndvm 
jMpar^ar]uk^.,Dntr|R to llip poHMaion of a timiUcw snpplv of wnliUEn elilorido- 
Tho K.™t Oo™mm™rlaH,,n to I^n of thl. now raoth^J ii„ in ihn foot tlnit 
^ _..l' wdpimrio ocjil T.o IJInno** Tn»niif»c(ii« 

'<> boor on our nippliM of coinmon salt or of 
hockwordneai of Indio in rhrrtifmd 

11- Sodium Chloride (see Sal^ pp. 9fia-71}. 

, Sodium Sulphato, or dauber's Salt.— This is eaeorstly 
known in India under the name fcWi or kharmitn. and as already ei- 
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Ai:^KAI.lNE 

EAETlfS 


plftirtE^l (p. &1 ) it is witli oa djio oI tLr^ cQIpicscsni that 

nonfltitiitc tiA. It hu^ bocii shovfii (p. E50) that the cKief ii'ie ot this salt 
might hi regarded m in the prepejartoii oi e^rboiiat^ of soda. Its pm- 
duotjon b at all events tW fifBt Htagi^ m th^ Le Btano pfo^jcsw of soda Muafuiur*. 
maim failure, nad whe-ro ine^t with ot all abundaiitly aa a 
(■morraemuo it tni^^hfc foe viewed os the first rttago Acreoniplbhed without 

the expense of sulphurie at id having lieetl infliunhl. 

Ttiifl mU in in Indift derivml from r^h cj^erMiMneo, eitlicr by buIiIT K-viporjiljoii 
(ilii) flr by ortifkial boat (jitfWiJtr anJ by a metliod vicry Aunalnr lo tliikt 
uitSi arudo (WiKpatro. Tlo> quality oE tlia pfu-lb colloctcH-l \» of cou™ tliffoniiit 
ill oacb Cd*0. but tlio intturo ot tba filiem boiloni and pnuJi employod il the aamo : 
anil fof evoperation and aondciuintion of tiio Imne, b<jiEnm ond rAiindm p™ are 
both ufi-rtL tliD fenuftr in Bitiijr md this lotted ia «w tJfut4sd of A^rt 

and Oudii, whem prolongiMl di^’. hoc woatliot niny bo nwro cOilfldonlly rwkonud 


on tlian in Bilu^, * . , , r ^ ■ 

TudasiriMf (off tho khan praducied m Bihjir u CAJlod) la 

uiHd chiefly for prc*a%1i«K Ndia, mid abo aa a catlinrtiD for catlle | it 
ni fnim S fo I'iiinniw o iuiuiemIh rtOil eoataiort very litlk aodic chlurttiiTH Kmrm 
pmuhbcod Lip-rounlry, ljy flohir wvrtr^jratiyn^ iff blwi miii'li omployod araiJiJifiln 
fur rottb'. Jl rordoiikin Im wnver, a coiiJihlnrablo poft'orit-utfo of rofnmi>n iwlt 
ti> 10 jukil ovon uiiHreb If fnun I'2 rtniiiui ta ono Tnj[™ per Tuaiimh 

dlaiibur'a Srtit liiay Ijo anarl li> Ikp IpoIU-t nuOMi Ihnu cfunliirtii #alt for the ounny 
of bidw, ftwin^ the EtHulrait-y of I be- tiiltor lo ulwi-rb wator lujd tho 

bidw. nifl lArtri (or itAaoirti-I W/| Hi bur »ka a ruJo tb»‘n that 

nf Ihtj irnitwl rmvliirofl* iff jM^'T'rilinjcly in yn^alor dolniiinl- Hueliik^ti- 
Handliou in I84>1» drew nttenliim to Ihin Hnniuviiatwo by hiii baviny pointod out 
tbii.t tho pfUrv*-khan wuh tlio U^t priKiornbl* in India, AMonlinfl: to Butt 
tJIfaL ISKH). »0) it vraa known to tho rmnt Saoftknt 

iJie mimo of itiAdj-* idmna, and wan msed inc-diciniilly in eninbinnti^in with oth^r 
snluiD HUljjfllonMa, Aff iiumufoetijrwl ill lisdiii it ii 4Ui Irapnro salt. 


PntFiR- 

lOinrh 

Pp UWJ P IrUlW 
ElV UldfH. 


ALKALINE EARTHS. Having now dbcuaacd the tnio alkalis 
and their aalta with aa inueh licUil as the available opaee will ailniit, it 
becomes neceasary to reenrd tho ehiof facta kuowTa regarding thu Alkaline 
I'hiTtlis and their salta as met with in Inilia- *■ 

13. Barium and Baryta x Ball, M{tn. Eco^^ 473-4+ 

The oxide of thia metal (baryta) is an cs trembly caustic, potBonous and 
atronglv alkaline Bubjitaneo that foniiB a hydrate with water. 

14. 'BHflum CfcrhonaHi.— Tliiff « iinporkKl iiuo Indi* to a yijr>^ Umitn^ 

vxtefiit. Jt UI lli^hlv poiffOnmiff, In Europe il is employed ftfl *n in 

<HHrtiiin feitn« of pottery and frlnsawnre, Rnd Is tho hnipiff of certain d^lwMfo 
eoloum In franco it is Ufted in tho dofneatien of l»et’jw>t la pJaoo of 

lime. [Of. -Vin. Indm*L, li™, 1*1-4.] u 

15. Birttim mints,— This in nbbiined by dooompoung iho i-wbonnto by 

mr-ftOB nfikitrie «pid. It la iHi’ 4iM mU employmi in pyrDtAobay for Iho pro- 
duclkai of sTTwn fir^fc It k# ttl4*o fVu> tinetnriia prineipk in B-UtvT-i. 
pigment of ffOmO vntuo. itwptly liariiiin nitmlo hffil b»n iubrtitdted for 
soltpatm in tho propnralinii of oertnin oxplonivna. .... .* 

|B. Hirtnin Snlphmlsi. —Tiiia u the Iitoot importiinili of ttin bihniim MJtii 
andi* ImcwnJiff BAaiTJSO (BabYTIeSJ or Hiavt-Si^JJi- It W found i n tnif Kiriil lodm 
Hikd iiffuatly constittlte* a durtLnirtr pnftien of tho fpMigue there ppcacftt- m ™ 
Kamdl PiatTiefc, Xfcdriifl* it OOOlim nlons^ wttfi roIimW^ within tlm vt^Uw of qiiart^ 
f+aW fimwiflfl™ occur ^lith^rpinrl^, forming a notwork of VetfW, ns for B3t4Mnpw 
tiortr AbknonvAin, Bnlciin dirtlcEct (Hotland, J?<r. fleOft ^rr. /n4-. Ifl137b 
If oivr worked, large fftlpplicH could be obtained from tlw* locality. So. m tho 
NUEie wnv, Ukrytiw csiAt* m the Coutnki Provircoii in JUffloeialion w:ith eonpef 
such Off lit dahlrfilpnr and in the BeWii Sftate. in Rajput™ barylea hufl been 
reported by I>r. Imne m ucciiiring at the lead mine# of Torugarh m AJnnr. in 
the PonlAti il. hu< also been Jotmd in aesQciBticin with f^lona at SuhAlhu irt the 
Sitnlii diitrich While it irmild thu^ appear that the Indlnlt icuroeH f™ 
alkaline earth hi*ve not bsen wnrkeil bormin sulphate fl nritartheleM avadablfl 
in aveiy baur and aeuna# t* be very tnripdy wM a* ** whil# l!»<U or m adultem- 
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tjcjn wilh thnLflubitiuiw, l^ho rwili^jf will llnd an «xauipl&ctf «Kt«ii|L Ui wliicli 
fchii «iilphnM bi I?iiiplaydd in IndiA ty thn ndcoimt gii-tn of the Afiidi 

Wajc-oLoth iiulmptry imder <'Nr^na 'mi pr^ fijrji -pk-w n f l(pp. Elarytoi in 

also imkJ by Uu* ptipfT^Rwkef*, ftiwJ to a limiM eitant u a elioap nto fur 

hMiHiim iiitfAl-o Lii o«»ftBi£n forma of jlr^workii- 

17- CaloLum and Its Salta (age Liine, pp. 709-19). 

IS. Strontium and Strontla- —The oxiilo Btrontiar nut 
in nature^ but it may b& produced by bunihig either thu i;arbuEi]itc 
or the sulphate. 

L*]Ei.naTrrn« tho iiiitpbiUe of fltronfciuuip hiu l^Mm reported na met vntli in two 
iHNrnlitiw in Indiu^ ui tbo KiTth&r fimeatofine cf Sind and in tlio i^l clnyB of 
Suido^ in tho Halt Itangg. In Ula ■ugnr roGnoiiaa of tho Continent of EiirOpo ttio 
ii4iti^'o oorbonatn fSinraiiAnltei wen faj^twrly uncd in place of limn (Jdiirn, 

Jndui#l., Nov. UHtU But tho mntal !■ chtcUy known in India in 

tho form of tho imported nitmto which IS employed in the preparation nif 

md-oolnunMl namna in firoworkB. 


ALKALOIDS («eo Aconitum, Clucbona, Fapaver, cte.). 
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ALLIUM, L/iiJi. j FL Br. Jwd.| vi., 337^5; Liliac^_«. A ijoiiuri of 
bulbouj horba wbjch embnoi^cs itbout 250 Bperics, nil illdipuoijs tu tlio 
reinpernte regioiis. In oddltioii to the oiuoo and the gar]in (which are the 
jno^t important ispectea), tbn sbaUot and the Jeefc {A* 

and A, J £inn.} are abo -ciiLtivatc^l io Ihilia, 

the latter being the port* oF Bengal and the k(rM or kird^ of Arabia. 
In Wcatem India^ according to Woodrow, tecka flnccocd beat at nlhtudcfi 
ot 2^000 feet, 

A, Fitld and OnffUn Crept, iO., S, pi. Ixv.; MelUaw^ 

/fld. iii,, 21L 

Tba Ojno^ la e^tofuively cultivated in ImHa, clueHy boor large towns, and ii 
known a# pipor, pdtdwfl^ handa, etc. Thore are 

two Icrmo, a small sUvery and a Jarga rad! er yellow. Palnn i^nd Bombay (Jan- 
gira} a» famous for ihcir Onions, ancL t^^olcing generally,^ *hn onions froid the 
northom proviimaB ora tho laTgost and li^t. Tho Biae and quality would eorm 
io bo improTtKl by tran^plantatLon, whioih it Alao a pravea^Vo s^sinst disaiaQ 
from fungi and inBocts. Stwdji will not keep In ludi-A for more than ono aeeoon.. 
hence selected bulba arc planted for seed purpom St the beginning of the cold 
seoooai. After csitiftaJ preparation ths Had-bod should be ■own about Sop- 
tembor And tho seedlingi tracutplanted in No\>ember Or early in Decomlx^- 
Tbo crop may be lifted (ram MfUOh to May. In two test cam montionod by 
MulliiHPli the yield was ^mut 33,000 Lb. to the acra. Onions ore extenfivnly 
nstan, in India by Muhammadana, much l«a& frequently by the Hindus ; tliey are 
occaticiiudiy given to mildi ocw* and buftstoeav Tltero would appear to b» a 
c^iuiderabw axport troda in the bulbs trom Bombay to Zanzibar^ Japan, cto. 
[Cf. im 63; ^ B*pt. Agri, Sm,. Bma, ISflO, 26w 3 «p 

app. vL-xii, : Imp. Hep*. AgH., W«$i /nd.* Paniphl No*. 10-21.1 

A HtlTunt^ . Duthm, ta 34, pL Ixvi.; MoUlweu teu 214. The 
O-Aa^uO, l(iiO*V rn4Afi, &ef2bf4p ^lim, #iiir, etc., is cultivoled throughout 

India, the olcvea (or omoll hulba} being planted out in October and the crop 
gatherwl in tho begfnELLDg of tbs hot weatner. Ai Ahowinn tho extent to whicul 
^ HHHIIS of production var^, it in reported of Codmbatoro distriot. South 
Indio, that planting ODinmomseB in Biay-J'uno and hirn'CatiUn in September, bau4f 
followed by n tobocoo-CTOp, or if planted in December and gathered in Klareh, it 
ia tollowfd by cActoHi, According toMoUisem. ngood crop will j-isld S,01Ml to lOpOfMS 
lb per acre and be worth Bn. 260 to the Oultivator. An a FciOB* garlio is almost 
univemlly used in curriM by the Notivee, who nfso eat the bulba almoaE. doily, 
la liKDlClXA it is regardad as a atimulantp expeckUIVilt,^ tonic, and emploj'ed OS 
a rmnedy in bronchiJil offectiouB and Aa on applicotJon for donees. Dymock 
(FAomTOcojf. Indm.^ iii,, 480) aaya that of ter inteniir' faligitsi a elove ol garlic plowly 
chewed and sWallowiHl oela da a very powerfi:il rcstOrotivo,. llw fieahly oX- 
pnnod juioo makes an axceUont OOkxnt for gEssa-woiW, ITie imported MuscA*- 
goriio is much used for pickling. [C?/.Tidce/ iPlayfoir, tTml), 147.J! 
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. . . fl Br. Ind,, vL, ^^<^4 : PkarmiM^. Ind.Min 4H7 7iS; 

Eepi, Cent. {'ndig. IktUfS Comm^^ IU\ 126, I4&r 158; HjEMOi>OftACB.i?- 
Rrviral stwsciiw uf Alok and divcrai) methods oi ejEtXBntlag, drying and 
iircMmng lU joico rcault in the Bupply the diferant known qiiahti^ 
of tim drug. The following ape^da^ may ^ spaobllj meutioiicd au nttonl- 
inc the luajor portiona of tho aluea of Indifrll coinitioriifl :— ^ ^ 

A abyalDltiH ; tiakor> irfan. 5<w.p * 174. 

i™uW *lw tlT4s bulk tit tho olort Ittipoii^i from ll» rkyl 

i- pt^pt^ at tlifl town td Jnfcrwb^ in KMWwnf by p^»otm 
H^r™« to bo if ilricwu It i* BoSd in th^ fprin of 11 ^ , oak* 

in CPW. hiw a fflnffliy fracluro atid >^Idi* a yollowiHh powdar hm^riR 
f ^ « oko the Moka cniOlty, ^n^tituU^ 

llw aJiM mOHt in demand in 

A. PdTjl. B^. Mag., Oo'Od. ITdfl la tlio 

posdbly also the Ziu^Imu- 
importod intn ^ Bonil^y, 

AIom or Curasao Atooa 


SoOt^trinQ Atooe, and 
whioh a fair amodat if 
'\a PD-osfportod ngidn lo 


ALOE 

VEiHA 

DJS*P* 

U 17& 30. 
AlDoa. 


J&fB-lljwi. 




UMittaldh 


£tfU MiiakLea. 


Ak>o« oF oornmijmo, oi 
_ ^ ad oftor twiJig aasortOfl 

y:iin>EH. re/. MandaWop ^ 

A itm. i tho Conirean of lifu-htwlm -- . 

tiovoral forma ci t|ik apooioa bnvo bocamo complfitoly jatj^alaa^ id Indjo, and 

from Uw hoCdry outtr v«UBy» of 0» N.w, Uinraghout 

tliD c^tnlral tableland to ’Capo Comonnj ... ■ .. ... 

^ thP aloe pimt and a]o» haxo SaKwknt ^d v^^iiLir nwnW !>»».> Sm 

altirtutwl to them that w«uia *(»ni f«irly euidoat 'Hw toUoipnpj n»y Jh» 
fTw~,t.lly quoted: For tho Flito*yAWtunodr, jAirtfl-tunPtfa*, lumdri, tom-kAmla, 
jtolo&andtt, foSMioro, etc. For lha PrtJ^J—il<«. ’J®’ 

=te, ««. 8“ J*"*** “I*" “*“♦ 

that mtliough aia aloe hM be« j^pletoly 
tutuialiaed to India for a i-oiy lone time it ij not originally a nltot’O of the TOunt^ 

Of late, attempto have boon modo with eoniMrntiva mcMM to enow thftt WIM 
at leaat of the ipowm might provide an effleh^t 

drug. Indian eloea emm flnit to have been mantianiHl by ™ O*^. 

Cefl iu) ae prepuwd partfoulm-ly to Cambay and Bengal- Ho add* that Uoi^ 

PItoy and Mea^dea rofer to the Indian alo» .» Uia W. they wijto 
unoSoBDOuaty to the ».«port of tbe Socotniie p roduct, P ouJua .fi.erto 
lAdanuH tmnHh. iii., ^3 iwSffW's thi? intormrtUon pMeAaed by o«ly 

Qmkn^ Boidjuib and ArnbLaniiB and iiii|ht bo wniiLilt^ Th*OMly^di^ t 

lort #U0b M Lto«hot«Q, Taveroiof, Hovo, aflord u#*fiil particnlow, but 
iinatdr doloili may b« Iwimed frem Amali^y Boylo. Vi wmg, oto. Bumphiua 
(fTtrb, Am*.. 1750, V., 273) numtkma the uea of „ . 

in the propMation of ceiwmt. [C/, Aeeito, r™i* faa l5-«. i 

lagan. ^i^oHndoa. 1^57.98: ' 

Irwtia. DriAg^. ifui^ IPj Talcaf Shmrf (Playfair, tronHb), 1833, 138 » T^hltth, 

Sehwiii. }Vockmchrifi fur CAflP. iiiwi Pharm., ^ 

of Ibo Cnpot* ■ f Johemniw KI*v(ui«5, 

wbtlo and Humpbrey, Pharmacop., lOOL Fondw and Hoop9Tp Mat. 

\fed^ i Botu^ ^ouiAcm Araftia,. 1300, 3SL1 

The Indiflti Trjlde in $^.ocs is mt a very large one. The total ii»P™ 7^ 
coma natiaUv to sometliiiig like 800 owt. valued nt a little md^jr Rs. 20p000 
(J501 ewt., valued at m 1908-7). a quotation that would seem 

to be about oDe-thiid leas thm that of 20 yeaw ago. The total ejpoits 
(including ra expoita) would nppear to average ve^’ nearly the same 
in quantitv and value aa the iinports. The Indian foreign aupply, 

.tmwn maiiilv from Africa and Arabia, and the eiport* of Indian grown 
aloaa go mainly Eroni Bombay and MbiIym. In is<Jtp the mosl atnmng 
modem feature swmi to be the growth of ao export from Madr^ 
to the Straits Settlements. The re-esports (foreign aloo« export^) 
are made almost eicluaively from Bombay and go Minly to the 
United Kingdom, the next Urgvat demand being made by the btraite 
SettlemontB, 
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Trad*. 


ALPINIA, /,/iijip; F/, iJr. /wJ., vi.p 202; ^citakjnrjl A 
g4^nuA tLat oontAinjE aoiiic 4t} iipecies inhabiting thn tropical [inij sub- 
tropirat regions of Asia^ Amtmliap and thu Paciiia l^;landE. 

^1io two ULOfti imporliilit irphKiM on? -■- ffn/nijpnp Wffid.f imdl t-. 

M M i-hr HI, wkkien oonaidinTd sopnmtoly bcTow- 

—tero or farilho — n. of Bcdni^i AnAna, BurmA, CoyJofi ftnd the 

KimkiuL, liofl nn aromnlio rlMiMniilA whicb is uwd by Uic nuUvftrt MnirixALLV. 
It hw* lawn recently Rtatod ibat tb* ]emiA And ttlcin yield a FlVBE wbicli luljdit 
potMibly bo UHoful in ptwr-nLiLklnj^^ owinfi^ to ite oXCcvdinif abundnnw. [C/. 
HL>appf, Hi^pL Labor. liuL A/uj., 2^t.] *4 AAHfHwd'»»i A Jttippowsd row 

npeciM dMoribcd by tliA Lata Ur Atoc^n BhotifT in 1809 ft/. i., im], 

IB boliikvttl to bo tfiA smrdo aa .1. J pi m riviM ^ but- owing to the 

uiicofl&inty tbo lather ffpcoaca hu heen tcopi nopAki^tn, . 1 . .iWlffiifl, the 

Light OoIangBj. Ik a native of th* Eaa^m Are1u|Kilfigo^ much ouUivAtod 
in Indiiui gardieiUitr Tlio rhlzOmo ia used In plooo of E-lic Gr^tur or Jnvar 
Oalangnt, and U iani^ftlfkiM mixed with it or with giugcf, 

A. GaliAffap i/Vfilii.; tlio GmiU'r or Java-OnlaiigviJ« thp ■miSiftS'- 

i'ofan/nn, pcra-mlXai, ptm-niWup padfigojK etd-* m found tbmugbt*ut India from 
the fwt of tfw Kimnlaya tu Coylon und Btinna: dititfibut<Kl to UlO Mohiy 
l^Jtridp and widely cuhiviitod- 


It in mcntiortRcl. by Mjii^p TNh]o im ({TT»wn in lIf»npTii-S+ nnd by Var^ 

thfTiiA (1^10) AH fniind in Candiny. Giircia dr Orta f IJjOSj nnr! Liiinidi>;ili''n'( I.1}IC!S) 
^y Ibjd tln^rc aro Iwo onrK hUio CFiuiohi caynj Livjindon/' I ho other Jm'rnn 
atwl Lln-rin opilkxl " IjDJiqiia^*^ T\w hitler, they Any, wni^KOvvii in [iidiiin gan1i>lLrt, 
'I’lHi' rhixonin of iKith Apwii.-ia ore iiir>n[ioEiLxl anil figurrit by Cbudua {Hi^r JCmL 
/V.+ "SUIr TIhlj- rhiKomci oimI tho fruit ir-'Hmnf ppm+ii w nfi? Hii-hl in 

tlio li^LFfi, and tbc birmcriii fuiiJ %q [m need in the l"nit(>rl Prn%iA(^M \n i'jI^Iiijci- 
pHalixkg. It plti>hnbW i\ia.l tbo Grrolor 0 nlangnl j'a only tWiNj 51 EDICTS allV 

lid a flubelitiito for ttm Le»or or ChinoiH GfliiingHi. [Vf. AtHWita, Trart fk bu 
Dro^, ISrS* Mi Krw BuU., ISOl^U; l«-20; 18M, 2:^1; Pharmartut. 

j0Um.t Jan. 34 ld9L] 

A. ofllfllnintia^ mAc*; the Larsbt Gulatf^nb jiij»iiim of idiemuta, 

ut eummocbly Botd in the \}ta£n jui Hlmrln ftf ioirjdnrr. Also oalied 
or tJloii^ihcfijhan, lAu^m-ddrti, etc. 

It fit A of Phma from whonco Ih^i rhixOulD id exported Iwgvly to Indiji, 

and pome what 1 cm than in former ilayrii tn Enghiiicl. Tho principa't dcmariid for 
i^t IB in. RtiMfa^ though it || «til] nn ingrvdii’nt ill CT*ttain nld-fiLphloiieil I’lnfilipii 
M£DrrrprEfi^ In JncliA it id eondidrred a nnvino toniio wid im aplimdiKi^- 

It ifl not pomblo to didtiniliufrh between the Qfwilar and L«wer Galongnl in 
tha Indiaii trade rctumii, but the collcetivp iftlportP Imvo inemi^HACirl from 2,7^4 
ewt, valued at fts, 21^523 in ]»9CL|rKH)^ to .>5,292 Owt„ valued at FU, 39,731 in 



thfloxporla have nhown on inerftuw—vit to 1,24.1 ewt.* vaJined at Ha. 12,249 
in 1995-6, In 1906-", h'i>we\'er, they foil Ui ft 14 owt, and Ra. 0,3M. Ry fiw 
thelot^fwie mercMiae Ih in the trade frimi Cliina (Horudtoni!)—viz, from 692 CwL 
in 1999-1999 to 3,200 ewt. in 1904-5^ And 2,191 ewt lu l90fl-7* 


A LiSTONI A SCNOLARIS, IL ilri * FI. Gam^ih-i 

L, 107 0. A/o». Ind. Timh$,, 4^3; C^ooka, Fi. Prfs. Bomb.^ ii,, i;i2; Ajtocynack.e. 

Ditn-bark. A talJ evergreen tree of the luebster regions of Iiulia, bot nowhere very 

romnion. It n^orda tJia diui-bark of Coititnercc, end Is known in tho 
vcmacijliLT ju ("-Aaficnn^ iationf, xsfidAJi, pfila^ p^jd'5rai*i9fdi nubH'' 

fdiv^p etc. 

UwlldM^ Tlio bark is t»od in MimienrE u an a^tringfmt tonic, ajitlmtinlnl ie, alk nilivr 

^ antiiMnodk. It la a remi^ly in easM of chfunic diarrlurea iiiieI udvoncwl 
■lyMit^jyi M Jtl» of cat 4 kfT|iAl fover and Htemnebio dabdlity, Rxtematly tlm 
milky' jui« k applUfd t^j foul ulcrm and m nlao iwcd with oil in c^unobai SjW'*. 
an iiOoryiitAlliaab]# ^ibatonce obt^iLod from tho biu-k. aCkd nlao A iifietiue of 
.l:rHrvnl#P, appear to bo- iiicfuE in eaaaa wheirn qumlnn prodllCoO dia iiuMi ag 
■imndary aymptan^ Tba Hopoft ef tiho Iniliap Indij^noua Drugift CotniTUtto* (i-* 
419-39) WCIM bo thciw that Ltie drug la oMni La diarrkma anddywmtoryi bat 

oa 



.\WM AND AUTMINTIBI 


ALUM 
AND ALUMTNIUM 


that iui M it fE^tnifups a not lihatinj^ Ind.,. iL* 'riMa 

Timpeh, wjMiih m not tlurablo but iGomly wwrScAcl « u^ (or huio«, fumituiVp 
oofflnn,, for blw^kbonniiA (^InatTNi with iiand| in BiirniOp whttiTO 

Uin luuna nude ncH^THttljng t4> is ri.»!mwpoiidiifiit df Yhs 

d/fA* irnd Afuia^ Sl^s (ItlCOp if., 1 14), tlid young wood 1# 

nmplo^xd in Bijniro m n iuhstiluUi for cork ill |jc.Pltln-*Niptfcdr» (hco GuttH- 
parclu. jar d'l7), 

ALTINGIA EXCEliSA, ; Ft. Hr. Ind., ii-, 429;Cttmb1e. 

Mun. litd. Titnlia., a32; Brandis, tnd. Tr«*, 302; ilAMAM^UliACEJi. 
Bunnese storex, ra*amtih, stWraa, mtitia^ok, etc. A lofty deeidiious 
Afiinmtie t.re« of Assam and Buniia, Yunnan, Java, etc. 

nTiLfl, liko the cloiiely flllacd rjlQ-w Mn iw*w r of Amu MiiWaP 

ftlio Lic|niil P?t(5?njrJ, lA fra^QJit bitlAaTn, knoHH M rtnn-iu-yfii: in {Jiirinji. 

wliiith lit i:i*hHl in thot countn^ oji b porfiuTHi. iowtlSf-t itntl niodiDino. ITirO tnid 
a‘^nrfl i.T ifl' imported anl« Botu^Hiy. amil is uiMKi »\\ dvnr 

(EiiLljak iiH JA MiCUiCzlTfE txith by th^ Mohan itiuwltiiw and Hindus Tha Burrmwm 
nrlietn to nil intents jsiid pUriaLPHnit Ia fcbmtJciil witli tlic nuKtcKfld df JAVn, dnd f* 
littio if nt idL inferior to i3pii txhsin of A^a Slinor _Hooper {A^i. Lc4g., J!KH, 
No. Hj Tovic^A'rt nil rt^’nihihld inforiiuitioai i\ii lliis imhjwtp Ji-titl concludflfl hy nay- 
ili|C tidit hw itlkinuenl inviiitigalions conlinn tliiiMH>f Prof. A- TWhtre-n and 
Dr. L, van Itidlin^vii.. that while the BiinucMi HEnnvx -(lika the rajqjno^n} difTori 
in BOJius rciap<K;ts from tlio true nrtirliv it might l.fd piLaJitkl in trade an a good mlh- 
HtitiLla+ [ef. Pharr?wrOs- Ind.. i., 593 A j Arthiv, iUr Pharm., Sept. 1951, iSO, 
541-7 J Jowm. Chtmr SoC. /nduif,, XXr, IJL^^: Hooper^ /frjrf, I mi. Mh*. , 

)900-L 15; IWh4-Gp 24-5,] 

ALUM atid ALUMINIUM-ORE; lUmjrlle, j 

HutlitiuJp R€P^ Min- Prod, lud., in lirx. 6W. SuriK ind.j 1905^ xxxli.^ 
94 I U]iili55i, Man. £rtffn. 6W+ Ind.t ; Balli A/an. j^Ex»n. ^W. 

/fuhp 431-5; Joum. Soc. Arts^ 1903-4, liL* 145 i Brough, Cfijwfof Lect 
Aluni^ phiikari, phitikirir rphtUthijri, ^h{b, t<£A, po/iil/i* cttt.p is 

from. aiiim-xhAlc in several Icx'alitics of Bihnrp Kai'li uuii tbn 
Piinj&b. It fttscj fuiii]<1p htit not workeil, in Upjwr Biirnm, 

Aluuj Jippmr^Jit turn tiiTio to hiivc been very cxU^iiaivety imported into 
Iiklm front China, and the price on tlie Calcutta market in IH09-11 ia (quoted 
a4< 3J-fi g(c&i rupees pT Mmurid (Milbiirii;, 1^13, ii.^ 

Imf it i.H cnirioiia tfuii ihcrii’ in no hint of any flyuh trade in the E. Indiii 
Cq/s TCtoriia, at th^. beginning of the 1 7th centuiy* nl though we learn that 
it was then an article qI exttitiilvp trade with f^ they raintot 

dye with r>a|iaiiw'ood writhout it (Feater^ P.L(f. v„ TJ, The 

Trujinn production very uncamitb probably nat amounting m nil to more 
than l^tXK> tons yi>arLy. Kalabngh on the banks of the Indus and Kotkil 
at thf nnonth of tinj C-hichali passp prtidtiee about tons aiiiiually Ijetwoen 
them (A/oi. Rt^rp lS94-7t etc.). Mr. Holland says that the yield Ui 
a^aaTliO terns, valiiecl at £345<), but in 1901 it fell to 9® and in 19fK2 
wan 1 toiui. No ratunia for 1903 u'erp available. But tlie loiiian 
ahitn is not so w'hite as the irnporteil mineral, being diai:o]ouri!d by impun- 
t\i^r The a] urn imported into India during the six years tS9B-1903 nvcrwgeil 
ewt^^ valued at 3 lakbs of rupees. The aetual figurps for 190^1 
Were 72^ik44 ewt.p Ra, 3^19^407. The priucipal use is aa a morilAnr in 
UrEJAG^ bnt it is also einploywl in MEDfuiyEj pliotograpbyv ete., and in 
the puribeatioii of vinegfif (see p. L1 lO). 

Bw:«Dtly It has boon diswverid timt iiuaiy oJ the n,mtyH5oldiifi!d latcfitd 
dcpofula a^eh Inigc areoa in tJtit EVumiula md Uiirma an? idcfttical 

wit^L Llid Stllwitaxicc kndWn an ni>w tlm ehi^^f Rauroa qf Ai.UMiJfmM, Ljlcd 

the urigiiial Ipatixilv of Hihux, ttkE«u dx^j^cits wero ortginnily workc^J without 
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suffl 2 aaB na A KUfiH of iron. " It id diflicult at proaent la fultj? datLiiiatD ths 
\^ua of this diMOvary* aa m dopooit of lAkrriEo^, vthidii ordinnrily maid ba ns» 
pardni na tmAll and qf littlf! coiiac^lusaoa, coditnllil enough aJiiiminu in a^nm ol 
ilia mat 4 lcict 4 osAmined to tOmplotoLy iWADip Iho morkat of bauilLD^ of wLletl 
Umj worM^a total production is at pttHofiC littSo more than 110,000 tojia a ymr. 
WlthoiLt any diaturbiinca of pnMunt pKec*. tlw allliumoua Jatoxitoa wauld hardly 
pay, at tllD ordinary raio fot fifat-Dlaas bauxitM of to T 2 HhiJlui^ a ton, to 
niiiiO for ospqrt to Sluropo and Aiuorfoot and they mmd conaequontly bo utilised 
fur tlio q^rtcaqticm of alumina on tha spot, eitlwr for qiport oa spob* or (or tha 
RHuiufaetar? of aluminium fn tho wmtryr To pcepana the alimuna from thu 
hauTito tor latorite} ifonkl^ aooording to tho moit recent proi!«fia»v roquim tho 
ULaa of cauatio Hodn, which i* not at prewnt mado m tha oountry. But cno 
this iatofft aureesaflll pHOOetfu* for tljo manufacture of cauatic mda mvolTH 
the aepoTutiotr of ohtonno (from which hloacluiig pqwdar ia prepared} by tJia 
cloctralytEa dooompoaitton of dduta briup, arid as both cauatfo aoda and blroching 
pOwdor are HOW lorsely imported for UJIO in papor-inakin^, tbani would be a 
luarkut for both, oparti from tho requuoicanta at olamiim immufooture/^ 

MMsafM£iaftt.-Jt is impoadblo to fuTtnah AoIUaiJ riUitjjtical 
rotuitiB of tho oxteut to whielt this luotal hoa bran inlroducod as an Indian in- 
cluatHal material ^fr. ChattrrtcpD, Principal of the liludxna School of ArtOr 
pionoot^ tho now induatry BO vary auccoiafully that othcra woro ii'iduood to 
exuago in the trado and finally tho Bohool witbdiW in favour of privdto rnter^ 
pnae, The Tniiian Mumi^um Go. At Modfoa, which puTolioacd tho Govt- 
AJuminiam Dept, in tbo achool, Tho Conr&pouy omployrd 150 persona in LOOl 
and 3 A($in IflOl. Themorothrec othfiTfactOJiMatMadJiia, butappamitly of ^mnll 
impartance. The impcttll dU 4 to Chaltorion^N auoccas Would Hxirn, howavar, 
to have given South Itipdia A hold on iho aJuniitiium trade that Bho ii not lUmly 
to forgo. Tbo importB of almmmum-wAro muat olao be vuty oonaidarahlB 
judging from the extent alumimum cocking^pota, watcr-botiloa and utliar artacilGd 
of that nuturo am now rrMt with throughout India. ( 8 « Coroadnin, p. 4290 

AMARANTUS, Uun.; Fi 71 S- 23 ; EoCftadoUOp 

Cult. PlaniSf lOC^l ; fin^tdohneidEr^ Mist E^rop^ BaI. Disc, tfi 

119 : AsSAiU^rTACE.^, 

There may be said to he two or perhapa three dlstinet groiipaotamamntha 
that are ol economic value to the people of India, These are the apceisif 
cultivate m ^idem and nmialy if not exoliusLvelj as Fot-herbs : second 
the wild speoiea that are eaten as pot-heibs or MEDicrxEs : and third the 
forma ciilo\^ted in Eelda and cxoluaively so aa edible Gaaijcs. The lost 
mendobed ate bj lar the moet valuable and heiioe may be taken up in 
greater detail than the othera. But in poBsing it may be obaen^ed that the 
Indian Bpenies oi thja genue seem to Badly wanting careful study and 
reTiaiou. The Liinitations of aoientido and vemaeular uamea here adopted 
are given tentatively. Of the ^rden pot-herbs there are many varietifta. 
or recogniaable rac*s under oach botanicaJ apeejea. These may be iodi" 
cated as follovp“B ;— 

A. 

I. J^r, imp U«n,), plmit with BinAll obtias 

]<MlVra Oultiviatcd mainly in Hub-montoae trocta The IcAvet oerve m a pot-berb 
tiiul the ieed Os a grain (J?«. ^um /jid.* L, IbO}. This may be only » 
form of tho following 

S, A. 1004 ^ W fl* 03 : Dutliio ond FaUor, 

Fidd ond Crop&, ilL,, 17 ~ 8 ^ pL Lxvii. laiaag. eJmukkM^, etc. Tbo vrr- 

mwulor aamoe Apply equally to tho foregning speciefl. Boxbiir^ daJTerenliAtod 
A. pnHprrlriiM prdpar from m and other foxtuB tnruliensd 

b«i 1 ew bB voricUiB^ by iho fact that it guvu only eoe erup and was pulled and 
ORflt to mATkoi with the rootOr Some fonuB, aaeli ob A. orA grown OB 

HJfiiACEXSltlli ploaRL Of Ihe miUiy Viuriotioa fn cnrrwA, 

On A pot-lwifh, and Jark? ms A iubetiCutci fiw odpariigUit, Tlwn 

thtifo may bo moulluiud [ifl. Aij*, Aiwt !/■■,> [e/^ Long ill 
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AWTABANTUa 

PAHICULATUS 


Eoc. irnL^ ia6l5, i., 30] and iri-Ji. Ir^i) ft vigoroUH pljinl^ 

much otiwmed liy tlia NotivM, 

3, .1. jwluiftpilling i/M.j e;^Ju fioln, otu,, ihri Kmalloirt ludiBn tfpoci^ usd 

n H'Kidof gardonfl thmu^out lodiil. It ifl regurdiKl lui a vary whol^iOliW piJt- 
hrrh «pociidly Buit^ far coQvakiiaiTntA Bol, Sun?. ImL, ii.^ l^T : Affn- 

U. 04}. 

4. 1^ N|»JjiDiiiiiv. i^Hin.; ind.. 133. Tha pd^r^kly amftnuith* 

bidy/*Vi» ote-.^ a weed of GultivftUofl lordia, Ib uakI hy 

t>M3 pi3*it BA ft poirherb, and in medicmail Villiietl fer iti muf iliigmoLiB prafwftie#. 

{Stc. Eat. Sura, /nd., 207 ^ Agri. Lodg., Lc. Np 7») 

J5, A. Uvt.: chotdaUf chauUti^ et^,* a weed of OOtten BmU, hut 

apparBntly nowhcFo culkiViiUMl. Tlw tender tope aro Baten (V?ee. ^#. SufP. Ind.^ 

304 ; Affri. Ladg.^ Lc. CS.) 

Stdion B. Grains, 

A- oaudatySp innn, ; FL Br, Jnd., iv,, 719; Duthi^, Fidd and X.aifedieB- 
Garden Cr^n, ui.^ 24 ^ pL l!cviiiA. ■ A. craentm, in KDxb.^ P'i. Ind., blooding, 

ni.p SI Op LoveAicd-bleeding; t\m kedari chua, ramddno, eto. 

Thifl h tftirly plentiftilly cultivated throughout the pIniiiA oI Indm aa a 
gankn omanieiitftl plant (and to aome extent aa a pot^horb alao) mtioh alter 
th^ aamc fnahion ae ita near alliea, thePrtnM^B Feather (A. hfft^nrhmi- 
the Wceping-willowdeaved Amaranth (,l^ 
and the Cockaoomb {f.-r/ewf/ii r-rMatti ) —all great ^vouritea Tsith the 
Native gardenenB. But -1^ rtmtliitna in India take.5 A further and more 
dirocUj eoonomie position since it ia cultivated by the hill tribea aa a 
Tegular fidd cropp On accoimt of ita Gnaur^ the ramdooa. The seed b 
aowiL in Bfay and June and the gram h harvested in Oetol^* In the 
plains of NotthcrUp Western and Antral India it ia also occaaionally aoeu 
OA a coM-rteaaon crop being gifown on the borders of helda. It ia ohieSy 
distinguished horn the next apecies by the obtuse tips of the leaves and 
the long pendulous tails or spikes of the inflorescence;. 


A. panlculiatus, Llan. / FL Br* Ind.^ 718 ; Duthicp Fmid Anardant 
otiJ Ga^en CVopjp iiirp 2S, pb Jxviii.; A. frumniatxudj in Rexbr, 

FL Ind.f lii.j fi09; A^ ^aardana, Ham.r in WnlLp Cat*; and A. farinaceiis, 

Roxk, Herh^ This appears to be the anonda^ of the early writers but ia 
brat luiown aa ckuu, cAu^Op ^anhar^ mdw, hdtha, cbcj 

Cultivated on the Himalaya from Kaahmir to Sikkim between the 
altitudes of 3>(W and 10,000 feet; abo on the hills of Central and South 
India and Burmap and on tile plaina of Korthenii Western and Centra! 

India, as a eold-aenaon crop. It is one of the most unportant sources of 
Food with the hill tribes of llidlOt and there are both goldcu-yellow amJ 
bright purple condittons. The fcrraei- ia more fne<]uont and seems there¬ 
fore to be preferred ; most fields^ howevET^ eon tain a few red plants atnoiig 
the yellow. It is an exceodmgly onianiental crop } the lLklisid«s, on account 
of the fields of this plantp bMome in autuimi literally goldcu-^^Uow and 
purple. It is lown In Afay and June and reaped in October-November, 
but 111 the plains it is not ripe until Februiirj to Marub^ (Madden^ Ed%nb. iMipiiv. 

Bfd. Soc. Trans., Itt53v v., 118.) 

it ia not pc«sibJe to furnuh information as to the total produetion of 
this gTaln, It Is growii os a rule for local consumption and is hanlly 
if ever exported. The grain has been analysed by (liureh (FtioJ- 
Gtainj vf Ind,^ 107-91 and the average of three sontples gave the nutrient 
ratio at 1 : 5 3 and the nutrient value 90* It has been estimated that one 
plant will province 100,000 grams. Speaking of another aamplep which 
Cliureh attributed to .1. but whieli may poaaibly ha%'e 
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wlioro it is often grs^rioua. In South India it is impoitaut in coast-duiio 

reclamation^ rm i i 

T3i* bark jicld# a Gm* irhich ylmtuciuiia lu tnsficUiu ^ Tbo juiw which ifniief 
fruin mouROTw in thi* bnrk ii U«?^Ji oa an jnflrkinjj-iilJt Tlifi bark acid 

tht> pericarp on OlL ^rhich i* ooeaflJon4tIl> lo Un 

fiflhiiii iHitB: Two OiU ms obtJiiiiAbka (niiti tl»ia (IJ u traiji 

the pri-wwit ki>nielfli of w3uch l]u^ biniat rputJity » uquol lO dlinoEul oil; and (x) 
“ Cinltlok-p'^ ohlained tfintii Eli* fchisll of Ih* put—irn acrid oml po wtr-rful ttuid 
cfHt^nHouft for prwer%-irig eoTv^l wrodn tiOaki. etc.* anta. Il ii 

a mberocirrkt and vacant MKCilCTT^t:. T\ie apirit rlUtilK-<l frora ibm 
Jirfet^ of the fruit *Pd Sf>kl wIsku redisHlIncI al about R<i. iM.ir i^Soiis ia a ^twfu] 
atjinplant and thw frmt itnelf ha* mtVtiKVwbiJtie properttr«. kno^ 

u Caflbewmuts, iir# uaually eatuh rortewl and are nande in to Easiif^etionery with 
bujnir. The fniit'fK?diceSs an? also tfkXm. IT^ TiMfiEB (wwgfct SO to 3^ ib. 
per tubie fontj hi tu»d for puckin^'CHM and for bnut-btiiJOinff and 
Ouhcw-naiil are iniportad into Bonilhay frora Gou. in y^ry coowderabf# quanta 
The kumeki ami valued nt about R#l IH jwr own. [Cy. Genvin d» tJrta* IM3* GafA. 
V.: A*>ttta, Tniflf. dr 1578^ UnKholeilp /^id, (ed. H^- 

Soedp JU 127; Acostm in C'Iuuub, Emt PI., 2?S: Garda de Orta 

in Clunau-ip Eral. PL, Sim luS; a>yni, Sin.. JduO, 0 : ^Llburrip <?r. 
Cewiin., IBia, i.* 1^73: etc., etc.] 
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ananas SATlVAt .Sr/niff.; Bbomeliaceje. 

Shortly nfla?r the diwoverj' of America the Piae-apple njip^ara to have 
been dispersed rapidly ov>er the flrofM and aeclitnatfcfed in most tfopical 
comitries. The Spaniards called it Pinajr because of its reHembluBce m 
the pine-cone^ but the Fortnini-eifle adapted to their own ton^ie its BraziliAii 
name Nanas and called it a word which in some form or other haj 

accompanied the plant tlironj^uiit the world. In most of the languages 
of India it bears iiamea clearly defiveil frotn the Brndliati, such aa oaannrf. 
ondnojA, ondtAappti^Aajii, ifco-ndf, oNcua, etc. Or it h calicd 

Foreign Berewpine. European Jock Fruity etc.—all modem namoSi Them 
art no names for it in any of the daiuic language of KuiopeT Asia^ Arahii 
or Egypt. 

Oviedo [ilUL ffc tarn /nd.. 15+8 (etL Lfl53]ip iij.+ deaefibed 

thij pliuit ns gmuTi iTk the 'Warn Indica and an iho AxmericBn nioiitliknd. anrl 
Ouiiitopbar .\oaiita (in CTuoilUp jfivf. Eroi. PL, Id05* speaks of it M plentiful 
in Indin. R^' nietitirmfl a wild fnrtn in the Deecim called which 

a cciiirusfoil wilh m 444 ft H-a p^f*fn fj ppa i m iiffr. und ii is eurioua that Abul Fikll 
{Ain-i^AHtan (Bfochmann* tnuijd.b ihmiEd Contmflt the loaves nf 
r f'M n vf - 1 with the nuiize—n plant tlum only recently introduced into fndia- 

31arcgr^ (in Pion, Ind. Utri nc .Val. cT *ircd.. 1658) inDntiDn 0 tius 
in Rrazil, imd Hemundez (lQ5l) in Haiti and Mexico. Ic- in figured una deocnbad 
bv most botanintft uf ihe lOth to 1 8th centuries, t.g. J. Bauhin (Id5lh Hci>^ 
(^t, S‘m.* 165111. LiRufi (ffwf. Barbados, 1857). BuntiuA (in PiftOp Lc. 

Khecde (^Tari. .Vof,, I6(t2^ xi. tt. 1-2). Merum llOS. l--'^ 

RuiuphiuS t^H^rb. .+fs5rp 1750. v-., !!^28b etc... etc, B^vynt iqwaka of it u bmu^iht 
fTom Indin la Ctuna^ Rhi,M)da (conlinnijig Aeciita) d^Lnrc# it to luwe hceti iutn*' 
duced the PcrtugmMep hot hws than a centuiy latnr il hod bcsCulrUC so CUmnlAn 
ax to be conritir'fed mdiip?nou* by Rumpbiuii. !^Iareo Palo natomlly jfca>"s fiuthin;: 
of it, ftud tlvi reference oiiuaJly given to Coreia dfr Olia in property a note by 
CliioiiUi conlnuting Garcia'* drocrEptiCfi of th* MAngu Vilh OvEwJu'f deacripwo** 
af Die pinc-applor It t* meiitlDiicd prominently by Lhiichaten. Pyrard. Bectoet. 
Herkicrt and other travetlera, and Jiduutgir(Afetnctrj< (Price. tnUuiUjp 13—aJludaf 
to Ll* uitTOdiiEHou. blit tlH5 Emperor Raber (ISIP) doea net inctmfc it m bi4 Urt 
of l3w fmit* of Minduirtan. Finally in 180(1^ Buchanan^ Hand Item wfotn that it wO* 
regarded, tu tlw fourth most inmortiint ffiiit in Dinajp^r. [C/ Herbert. TmrtU. 
JflTT, 134 j Turner* Einfr, TihiU 1800, ll-S: ToU^if Shsruf (Playfair. treJuil K 
1653. 17 t As, ■/oirrn,. l8lU^ tiL* 264 ; IVation. Jeumr As. Soc., I834p 

27 ; Bennett. ITandm'ivs N.S. fPafu, 1834. d..^ Logon, Pim CfotA. Jeifm 

/tidr jlrcAi.^ 184d, 528 ; I>e Uomlolle^ Orig, CuJll, 1884.311-2 j BleebjiUtbyn* 

GU 



CUI.TIVATION FOR FRUIT 

AfjH.'Hori. liiiL, n-«„ pi- iii., 3S1-<S?S; N*3t*4 ntt 

Tn&f', 174-7 ; S>tpi. 

Afff^. lnt^4i- Rtfiir. 1SU3. NOr ^ Pine-appit flrowing^ Pany^f'^* 

No. 140- Prmiiiifi Wt^ {aer. at url.), 1^00-7 j A{pn. Led^., ISObk No. l lj 
^lUi. RtpL^ iSffMPfM'n < Btiriuji), 1^:20 ; Ktir B%tU. jiKkl. wr. u.^ 100; 

^VntEA, Pinz^ppif Cuh. in Antfffm, WtR Indr iUp ; N. G, Mukerji^ 

H^ft^tonk /f^d. d4yr»rp il345-2 ; F^iK’-appJu in Afjfi- Bi^iL flnj^ 

iiLp Xupi, Ip 2,3 

Cuftii^^ilQtr for FrulU^The Eoglish hot-fioiiae pine-apples are ofteu 
^kpii of as mych aij|>eriuriu flavaujr to those grown in tropicol countfieis. 
Tte fruit appears to tia%'e been first eultivat-ed in Europe at Leyden In 
IfiatJ, sliuI tlie firat pine-apple grown in EngknEl waa fniinw| in the 
I>ucheaa of CleTetantr» liot-houae at Downey Court and pieaonted by her 
gnnivniir (Mr. John Eu}^-) to King Charlea the Second bo me ilnie ijeforu 
i672—the date at wliiuli Rose beeauie the Royat gardener. [C/. Murray, 
HiiL ifort. Sot., 4 and pi.) With the modern faculties. o( rnpid 
transport to Europe and America, large supplies gf the fruit have 
recently reacheil these i>ozitii]ent3 from the West Indies^ from Mndeira 
aial from the Canary Isbuda. This ha^ led to a decline in hot-hmise 
eulHs'ation, to an immeusely increased supply and consequent j^eat 
reduction In price> and has gitien birth to a highly lucrative new 
planting industry in all tropical countries situate within practical access 
of the European and American markets, 

Much attention baa recently been given to the study of the varieties 
and racea of pitie-applc, as also to the niethofb of oultivatioii nnd markets 
of supply and demand. In India^ while the plant is extremely abundant 
as a fruit ji^fowu in gnidetia ajid in ionic localittcs has even b^ome com- 
pletelj acclimatised Jittle ornoelEort has been put forth either to improve 
the quality or to devdop, oik a eoinmcieial the inditstry of pine^ 

apple growing, which it would appear might be oziginated nitb advantage 
to Imlb and profit to those euncemed^ 

—The piiie^apple was first iutroiuced on the West 
coast o! fndia, but rapidly crossed the cotmtry and attained ita greatest 
perfection iu the Eastern Peninsula. From Calcutta through Easteru and 
Northern Bengal to A»aani and Biimia may be said to be its beat Indian 
habitat, though it also ceeuzs hem and there throughout Imila, and b very 
abundant on the Western Ohata, especially on their southern extremity. 
Speaking of Bengah Theveunt {Travd*^ Ltfant^ Indostun, elc^^ IG$T, pt. 
iii^, fi8) ment]Oii& the piuc-apple growing aa large as a melon. In Assam 
(more particulariv the Khasia hiTh) it might also be aaiil to exist as a 
wild plant and yields a profusion of most debeioua fruit. In Tonaaseiim 
it has become so completely Dcclimatused and la so abundant that, os 
obewr^'e*] by Dr. Heifer many years ago, a boat-load of fruit might be 
purchased in June or July for one rupee. It ia thus not by any means 
cjmlusivcly on tbs littoral tracts, nor within the inuudat^ areaa of 
India^ that the pine-apple has attained its greatest perfection, but rather 
eousiclerably inland and on the diy% sandy lonma of the lower bills atal 
benii, though iti t tarts of countzy^ subject to a high mimuni rainfall. A 
warm, moist atmosphere and a weU-drmiued saindy loam wouhi appear^ 
therefozt?, to be the essentials for aucceos with pme-apple. 

A—Indian wrriters aPude to only one Of two mtogumble 
varieties. Finnlnger, for example^ speaks of tbs Bylhet or ivKHafuA pine— 
a small fruit with vety few but exceptionnlly brge eyes ; and the Dacca— 
a remarkably smooth piue with white He then diacusaes Imported 
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pin»> anfh m the Ceylon^ Penang flsui several Englkh. bot-hoiw fcmni^ 
oi^caaiocAlly met with In the fruit gardenE of EuropeMna. PractitiiUj, 
therefore, little or nathiug boa been publlabecl aa to the cultivated racea of 
the plaqt mat with in India. 

SDjift, MMMtafT*, #^e.—NichoUfl aaya the beet aoil ia a eaudy loam 
with good drainage, and next come the free aandj and gravek. Clay of 
all kinda and badly drained knd£ are unmlted. A good profrartion of 
lime is ndvantageous, but aiumal manutep unleas perfectly lott^p should 
uot be put near the planta as it is iidmieal to their growth. Spo^Ok one 
of tbe earliest of Indian practical writers, od tbe other band^ aMrmfi that 
no soil can be too Tich and no manure too strong for pine-apples. Woodrow 
rccommeiids dried sah-hsh as a manure, and urges tbat during the fust 
opportunity of dry weather in the monsoons the maim re aboold be dug 
into the soil. But as opposeH;! to sueh tiewa^ and in support of the West 
Indian experience, Firminger tells us tbat he found the planta to lut 
and periah from an overaupply of manure. Further that a soil thn- 
fpugbly lightened with leaf-irLomd, welJdccayed eow-<lung and aand, may 
bp mondonefl aa that on which pine-apples will thrive to perfeotion- He 
then urges that shade of any kind is to be avoided, as it will increase lha 
sij^ of the fruit but peatly injure its flavour. Repeated watering, m the 
fruit forma, is ewntiaL Firminger further nrge^. as of great iraportanrey 
that the plants abould be removed after eomp&mtiveiv short intervUils to 
new soils. On this subject NieboUs remarks that after three or four years 
the plants show aigns of exbausttun, and they inuat in that case hi up- 
tooted and the land prepared for fresh stock. 

pjTwsfisif Mit^ Stfjioaj.—When the fmit has formed^ numeton* 
snokers will be found around the parent Stem. These are preferably 
eelecteil for propagation, though of coum planU may be raised from the 
crown of taken from the fruit, anri &ven from the black ^eeda often 

found within the fruit itself. In the 'West Indies it is stated that in lining 
an Ritate the dktatira apart at which the suckers are to planted should 
not be less than 3 feet, whlrh wonld give nearly 5,0CXJ plants to the atsre. 
Kicholls adds, however, thata better plan would W to line out the land 
in rows 6 feet aparti and to plant the suckers at a distancs of 3 feet in 
the rows—^this would allow nearly 2,500 plants to the acre ; and after the 
first crop a few of the suckers, say four to each pkut, could be left, and 
then tbLt would give nearly 10,000 fruits lor the second crop.” It Ls m«t 
important to have fairly hirge spaces between the row's, since the plants 
being spiny the necessarj room for working the knd has to be provided. 
Horeovex, after uprooting and preparing the land for re-lining it ifl possible 
to act the new plants on the iiitd^paces not occuj^cd bv the fonuer 
crop, and thua to eqntinue cuIrivatiDn on the same land vor>' nearly 
inde6nitely+ 

The fruit comes Into season in the West Indies iu from eight to nine 
mouths from the time of planting, Firminger says that for the Lower 
Provinces of India the proper season for planting out pina-applc 
August. The plant flowera in February and Uareh and ripns Ita fruits 
in July to August, after which, In September and October, it makes ita 
perfect growth. It aometimes happens^ how^&ve^^ that it breaks into 
flower during the latter inon^s and pEXKiuccs friut in the cold season- 
most undesirabk condition, since without beat the fruit cannot ripen and 
is BccoidiEigly acid and uneatable. On the other hand, Woodrow^ writing 
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The Crent 

oE tllQ Bombay Presldeiicy, that ^troEij]; suek^iig imy be plnnted 

between January and March and watered tititi! ttwte are Eormeil. 

PmcAtww -—The fruit should be cut off with a eharp knife thjonj^h the vttAmx. 
middJo of the ataik and a little before it is fully ripe. In di?fpfttebmg to a 
distance each fhlit should be wrapped in itraw or paper^ and deposited if 
poaaible in a separate coinp«rtmeiLt macie for it-=elf, or fit mmt a compart¬ 
ment for two or three fruits, ^Vben either bruised or over-ripe, fernienta' ppFM 4 ud« 
tion takea place and the entire eonsigTimetif may be ruined throiij^li the 
presence of one fermenting fruit. 

Pro<fuctJon of Fibre .—The leaves afford a superior fibre, which in Fibra, 
the Philippines is woven into a beautiful fabric called pina (nr pigtta = 

Spanish for a cone) or bafitie (Femonns, a fabric resembling the finest rij]|p,|riikr pu* 
miislin. In the PangpMr dbtrictp Korthem Bengal, the hbre ia in 
considerable demand for the string said to be used by the shoemakers, 

It w also omploye^l for necklaces in the Soiithem Maraths country- {Goa)^ 

Jen kins drew attention to the Khasla pine-apple fibre in 1836 (Tronj. jn'.- 
Hort. 8oc*, ]667p iii^ 137). and Wailich purelmsed, oil the Khania hilk in Kti*>k B 4 «i. 
that year, a bag made of the fibre* Royle speaks of supplies of the fibre 
obtained from ^fadras. It wiii thns be seen that the fibre h by no meaTiA 
unknown in India, though little Of no progress has been attained in the 
establishment of a commercial supply. In 1887 3llr+ M'eynton rfsad a 
paper before the East Indian .Association on the commercial prospects of prmp^ ai 
A ssam, in w'hich he made special reference to Sylhel a -4 a country in which 
pineapple fruit, fibre and alcohol might be produced. Recently 8ir 
J, Buoldngbam, then of Ainguri, jlssain. fuitddtefl the Reporter on 
Ecouomio ftoducts with a ^mple of the fibre. Tbk was forwarded to the 
Impriat Inatitute, London, for opinion and valuation* The late Sir 
F. A. Abel furniahi^d in reply a most encouraging report^ which will 
be found in J^e J jnew/^wraX Ledger (1898^ No. ll). The fibre was found 
to be foDy up to the quality of any hitherto seen in London^ and it woa 
thought Would probably fetch £30 to £25 per ton. 

For particulars regarding the method of separation of fibrs^ the iitthodictt 
machinery employed and tht* yield obtaine<i in America and other couri- 
triesp the reader inust consult the pnbLieatious ^numerated. Though much 
advantage might be e^p^H^ted to accnie to India from the organisation of 
a pine-applo fruit and fibre industr^^, the fact that i«o little iutere^i ia taken 
in the subject preelttdcs mote detailed treatment in this work. 

Mtw yw.—In conclusion it may he added that the minor uses of the Uvdktv. 
pine-apple, such m its reputed Medicinal propertisst th#^ pros|>ects of an 
itidustry in the msnulactiLre of alcoholic or other IwfVerages from the in^ 

juica, also Ti-inegar (see p, Ibl&J. ns well as the industrial utUMtion of the 
plant, have been purposely exchided from cousideration. 

Alf DROORAPHIS PANICULuATA, .Vec^ij FL Bf. Ini., iv., u.e,P, 
bOI; PAormioQ^. /ndp ui.* 16; AcasTllACEiE, The Creat, L, 340-1 

oXrfl-ATieiiXfl, ehiml-huehchi, nila-teppft, kir^ato, Croat 

etc. An annual bitter shrub common throughout the plains of India, 
from Lucknow to Assam and Ceylon, ako cultiv'ar*^! in gardens. 

This fn^rou th^ prinriaAl iogri^enE of a haimebokl ^Iedici^e colled ofyf, McildB*. 
which It extaiudvely iwd in Bengal. The eximeed luiw of tbe kavrs wilh 
certflin apicao^ such u cardainomtv etc., dried in llrt atm, is mad# kilo little 

J rkjhulofl and pv«i fo infants to reUava gripiUp, rte. The toot* And ]rAvm ore 
ebfifUgDi, stomachic. Ionic, alterative and antWlinintie, The drug liu Imci 


ANOGEISSUS 

i^TiroLTA SYNONYMY OF THE GRASS-OILS 

Dk&lim 

ikl^'f^rtucd in England unil^t nmno (perliApa A (yurmption of a/hii]w 

ft* A lubiititiito Tor cfEiiniciPr Jf/r/p itorch ?4, ; jProc. Ar^fiE,-- 

S<K, /iwf.H ISMh ecxVr ; Ceni. Ccmm.^ ISKJl* i., I4li, IBT, 


DUP^ 

U 241-6S* 


ANDROFOGON^ Lint*. ; fi Br. fniL, vis., 1&4-210. A fifitixa 
ai Qm&sen (GrujiLV£.c) by boUuieal writ^re iMually refemd to gevenU 
sub-jEenera. Sir J. D. Hooker (/^j- Br. Ind.) has, for exaniple, acceptoJ 
elev^i^ but Dr* AJfml Barton R«ndlc^ in the Coffl^oyur of W*fwiUdk*M 
AfhaiA PlanU^ pivca only six (which practti'Any ijormspond to as many in 
the Flora of British Indbb while he reetotea f 
Sorffhittit and to independent |MMitiniia 

In point of botanical structure there is perhaps llttk justifieatlon for 
the iteparaliDn of these four genera, but a matt^^r of expi^lieney (more 
especially from the stand point of e<‘Ouoniie botany} it ia moat deainhle 
thnt A*uirA^*Mfft*H should be broken up into a few independent grotipi or 
genera. ThU view wiia taken when the original eiiitioii of tho Picfionary 
was penned, and it ia believed the iiiajority of botaniata, uicluiiiDg 
Hociker himaelfp would not seriously oppose the four genem named bdnf 
treated as diatineti from He hoa in fact (//^rndfawi 

FL Ceyfon, pt. v., 228) admitted that some aueb view will have to "be 
eventufllly adopted.” I have, acconliugly; resolved to assort the nvailahle 
economic information regard mg thej® ptanta aa folio Wjs ;— 

1, 0C., AA Ui Wdit^ D.E./*., 242-3; see imdjDf 

P«P«M Asrr^MM^ 4mr. [Of- Stupfp AVic RuJA ISHHt, 3BT-3.] 

2. LTm.ltnil . M¥^ 


3. i aoe Hft I03l|. 

4. .4 H4frBp«|pi»H iJ«rT».- .1^ 

Seirvit [see pr 401)^ [C/. btapf, 

5. 4iidiiir'*>twi].w Bwff.; .1, Arifw# pi«P i;tAii■ , PL t 4« jrirW*ww* 

r«iAf4. i4ihv, fumlt^r, Haoik^ f. = rj^-Ui b*jia«p pi W'lliipr h n m#A pi#. SofwmOi- Hi. 

ICf. Stiiph At ' * 

0. .4-lVrtrilH.i| Jfflxii, .4, Arli.BiritiiMlhH'ii , A 


rAiiJH, Pflf. Ac,050-<50 {a« p- 45t}. 

7^ * .4, .piripnirrwiiv, LTit*.,and .4 

PHirrlrariffPi, Otauff^ =3 Stmpf p, L loVS). 

rt. 4 P4rfr«|i*r«H Unm.4 ^ f (p. 445). 

tc/. &'tapL Ac. 3iS4-5.] ^ 

n. .4fi-fP <»^g<Pji io Joam. Bomh. Knf. Hi*t Soc, 1980p iv., 

^ 1891, vl, 68, 203; ii1k> RonJ;, tSSif, 70 j FL Br. /fuJ-. 

* Thii RWYvtIv HopTitcd gTiaddp MfH, Linbev BOye, heart 

the following ^'trTHMMsUu' naxn^a—micfid-^nr/, uMid 

ia cohuudii at L^nowlA Pewna* otCi-, and at- thci mid tif tllD rauui jd-hf. a piuplp 
toIiu^ to tbt BoufilL^de. ThA authora of the PharmACo^pSm IrvOca 

' have cUfltili^ the gmM and nbtoirLed from it on oawrtwd 

[■ih JMi>Ting aE nrat on odour I’lecalLiiiig that of coBiiA ajutI riiwTtiiiry+ but af tfirwoni* 
A itltinK perMtenl odour of i»l of cuU, Schimisirl A Co. notiuod tits odoiu- 

of «in*-ii«dli! oil in dii« Mtiiple, ona found ths ip. jji. to fl'lMS." , . . “TH* 
violil of oil from tho ktuai nua toluol to that ubtoinod from t itrkar». n f r iB 
had a do^^^orry toIout, o »p, p-, of 0 031 coinpDied to On oqitol voIiUIM of 
water at 84 F. [Cf. OddefoHrter and UoHiiMnn, t'olarilii Wir ■'•OO T 

10. teU'.v.e.paH U„ . iy pt_ . ; Hid -*- 

^trwrmMrtrmn^ u4u, tmttiwrr, /. ^ !«** 

p. 4«1|. [Oy Stflph Ac. 2,72.] ^ sr 


ANILINE AND ALIZARINE (eeeCoal Tar, p. 344 ) 

ANOGEISSUS LATIFOLIA, ll’rrff, ; FL Br. hid., ii.. 4S0l 
Gamble, .UaH. Ind. Timh^., MS; Coilbrktacb^. The dAaftra, dhdun, 
dhavada, hetd, bdiii, arum, vdlatj naga, dtiriauin, etc. A lai^e dedduou* 
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AMTlARld 
TOXCCARIA 
Upaj. Tnfl 

tTPi^ of the Sijh-HimahiTnn tracta from the RasH to Central and 

Soiitlicm Tndiii. .W endsi to S,000 in altituilf!. 

DtuiiTfl <Si:m iB UMfd tn ciiUra-prifitLng luiii liuf been na Mke]^- to Ognt 

to dyprw in Englnnd {Joum. Chtrn. SoC. I>« 7 .p 31, "(t). It i* 

lai^ty oxiHfcrtod. nod coiintilntra t]v bulk ftf tlw Gmn Olmti aedd in l^inb*y {sw 
Aci&da^ pp. ]IT)- [C7- Hi>opor. (7um. Labftr. /ml. J/ iii.« ] EMM-.1, 23.J 

T}\ff ]iweft yiAd n Unek Dm and a TA3t. Mununcl C/de^. /tuf.^ DytiadTaa. 

L^3) \-aiued tho for tanning purpowa nt i#. 2|dL per OTrt. ^about 

ona-thard of tlio reitaEl^e vabio ^if diW-tfiri). A t-iuining oJetnaot Iww ItooA propoivd 
from tho Iwtrk by HtwjiJor, ocmuuning 43^S fef iwot- rtf tiuinjn. Tlip TisiWE« is Hiiibw. 

Hmng tough, hut aiplie* in a<™>nii>g and will not st^d damp. It ii luiwl for 
aKt-l^dJMi, axl^ trto.. aWi In fumituie-miiking and ahip^baJlding^ and haiH been « 
r^'orrunt'nd^ for railway sleepers It givw a f^wd fuel and ohnrxrOaL Tho 
whito-wajc injHvt hniv Horn reportf^ (W found on this 

trvi\ Olhor two npo^ioii-of wxmomi^ intortut are—.*, ■?##!. W^ft^ 

fxtr^cki, rt^p, mot with in l^ngal. South India and Burma, whieli yinkls a poor 
TiMUZJt; .1, #Mff^ dAotf+ dhaukfia^. eto.^ a anulll gn^guriotu tiw gf tho 

dr>’ forests of RujpiitUnn and BandolkhimtL whicli Oop^oos w^ll puid yialds a 
tlmlfcer much like ihttt <4 ■- 

AKONA SQUAMOSA, /,rMi«.,ancl A. RETICULATA, Uuh. : PJ;.F>, 

FI, Hr. Ind., i., 78 j Pknrmaeog, fnd,, L, +4 i AxoNAce-*, 

Hio fontier m i)ie OcsrAno-AJU'LEof AnglarJ ndiami. SWEtT-sor or Sugar- jLmxE Ountard- 
(Weet Indieft and AmonoalL jiAork^A, stibipAaJL dlo, fdno, #iRi^pundd, apple. 

rtfjvin iftouni'i. etc. A imHill tree native eC tropical America bi.it imACh Cultivtlted 
in India. In C.Vntm1 and WesEefn Indie il c»ecure uikl ur^d m abundiuitly US 
almuBl to constiM^te fnttwts, TJw latter ia tbc BullE^ck's Heart, or rdtnjaAaf!, 
mfnju'ftz, whi«hL yi^kU an inferior fruit semftiineH eati-ti_ 

The bark aHordii an Inferior thnat and the friut^ barlc^ leaves and roots are Ffhr^ 
i 4 «ed in MeoicikK, the latter being conridenid a draatjc pur|^eti>'r. The cntfihed Xwttdnt. 
feavea are applied to tllo noatnls of women in hysterical or fluntiAg fita Dymock 
infarms us ihal tlie wnIs y\M UA Oxl end tiuw RESrN:^: tike latter appear lo bo 
the acrid ptincipt« and are useful aa Tike ttame ountifn' in wribed IiMcUc^a 

to the leaver and itnmature fruita 'Hie I''b:it|T 9 arvi eaten by both Natives and! yoad. 
EktrSpeflAit. and in the West Indies a kind ol eider is made from them. The 
fruits of the wild plant ha^e proved useful in famine. The culiivaiiork is ilaid 
to be simple. Tlio seeds, obtained fresh from the fruit, Alt sown in poU al^ul tlio 
middle of February. Tile seedling ilfU tran^hmteil into holes 3 feet derp by pw^wiistiaiu 
3 feet diuiWitcr, wldoh ha%'e be^^u nlled with cow-manuri^, old mortar and ^jardon 
•ait in iKiuali parta 'Tha treos should be |:mmed amd re-tikanured evx'rj J^laxcb 
or April and well watered until the rains set in (J. H. Die\'m, Ind- Garrir^ 

Feb. ISUOJL The Cuatord-wnple is in S4»aeii in B^uigal diiHiifr tlw ppii^ttcr pr^t 
of the rniny and cold tnenths |Firminger)b^ and constitutes otvo of the chief Imibt 
wf ihut stHHKin. .^notlwr sprri*^, tfie Chi^mO^ af FerU' Ji' Mftirrh 

is cultivfttHf in yarn of Burma for the fruit, anil it appears ta da well 
[Cf. land Htc- Admin. Kaiignon, BW, 18, J 


AHTIABIS TOXICARIA, Fi J5r. /ud.* v,, 537 ; D,ELF^ 

.l/rfifl., I fid. Timht., 651 j UsTiCArKAE. The Upas ThK;, i., asfl 0. 

Hcr^fi, ritt£Ftjii/i\. /jisyoMiA', irtu, A gTik^iitio tree of tbi' f^vorgrren 

foSTsta in Burma, the Western Gbats and Csylon. Uawiat 

Very foil 4ie«ituit# of the leg»Tv1»ty' attributes of tlua tree and af tha intusO- 
gations into the snhj^^t may be found in tV al^Ot e-nsinad werka, ami alao in iha 
l^Aumkaro^ni^^^ (uL, Vu|a ami BumeJI (Anglo-Ind. Gleas.^ 

£fci&aon-^o6sos. and tho ifeur Buiitiatm far February, Detober and 

November, 1301. Tlie tree eAiidoa a white uaed for polnoning nrrows. R^iizi. 

[Cf. L^adn, Die P/riT^ytr, 1^94, pt. uJ., KiL etc.] Thr inner bnrk gfveS a 

Fissn which makn strottg liho Natives strip tbo liurk Inta imtgfi fibs. 

uu'ces, soak theJii In water and beat them to obtaiu iItc white fllict. In WmUrm 

India the tn» ia known aa tbr ” Haakingd w/^ iHsuiuaa tha tough bark Is stiijiped ^aiat-H*“. 

off w'^hole from branrlwa or young tn^ to form rica-sacks, a floetiDn of the jitem 

^ung left to sen'^o os a bottom to each sock. Thfl seeds ore said to be^^ujied In 

Tl 
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AQU1L.AR1A 

AaAL.iMHA tee CALA^AC or 

Agar 

Muiuclse ofl a rttvd juxti-d^rwiiitBric. 

rarMWfi, 52-e2.] 


EAGLE-WOOD 

[C/^ f'lurtliT f/aco^nicg 


L,a7a L 

Antlmcny* 




1,. 371-2. 

Celery^ 


fMdu 


i., 370 83. 
Bogle- 

W^OcL 


l’<nrfarnffry+ 

TiBbiT. 


F^igpuiE: Bidlc]. 


ANTIMONIUM or ANTIMOJJY BaII. /ni., 

1S3-7; Hdlatlii, Etx:. 5yjT. Ind., 3CKsii., &7. The gitnnd, mr^nnk-i- 
Fxfahtinii anjan, anjanak-kalh, iinuid, etc. A hkck ore o4 

antirnony or t^reulphitle. 4 

.^iltSitiony-^ulpbiue (j^tibnit^Jl oKun at Sh%ri in Ltthout, al«n id the JMum j 
dutrict of the Fnnj^b, nivd in TejifMaermi of fiumiJl. LargL" qiwitiriefl ot the m 
Cr»ntaming goftL \ia.v^ alMf twen disrovffrod in thu Amhent district qf Burma * 

Njuti^'aq £o iwt ta iitiliH tkis mstnl u on AUoy. It# cht^f u in Ths 
nmnuffMrturv qf tj-pe-mptnl Tt in. employed by“ the Iftdie# qf # cofmetic, bat 
much of the qntimDny sold for that pnrpoAe ii mvlly jpjfowi imported Irom Kobal 
and BokfiArB^ which is often (ConfLi#^ with Ontitnony. 

APIUM GHAVEOLENS. : FL fir. /ndf., ; Umbelu^ ' 

7T.RM. CelerVt ajmud^ cAany, ajiean-k^ptifa, karfiftf elo*; commonij called 
#ofer{ tn Indian bazars. j 

A glohmtM horh nqti^'O of England and other part# qf EiirD^+ add widatr | 
diatrihiilvd^^,;^. to Korth Alritm ncd tbs ahorai of Haw Zoaiacd- It ia olUlivatw ! 
m diffeTopit port# of ladta during lln? cold wmther, ehi«0y in gardena near to™ r 
for tho U3& of tbt» Eorupomi |H>piilattOn. It U nlfo eultivatod in Bengal for iti j 
wwd ai^ in the Panjab for Ua root. In UEOtOLan the of^inaJ root ia ooiWSld#Twt 
altaratkve and diurotiCi amS the^ iieeda an? gi'^'en aa aiiixiujaat and oordlaL Cooiced^ ^ 
calory ia ettid to bo uAoful in rheudialiaml The #e^ is oaten a# a SrirrE by tbr 
Xativea oad the Wnncbed atemn and leof-atalka by H^uropaaria. In the »iid ititi . 
itia, to n certain degree, pownotio. [C/. FoTBter, Pi. 

^ffirvta (Adama OjnLment.iii,, lOd: Pharmacos. ii, ; gweniftfwd 
/owmi.p I903p xiii,, ±57 ; U.S. Bept. Agri.^ Farmer'* kuiL. ItHKj,. No. 148.] 

AQUILARIA AGALLOCHAp f Fi fir. /h^/., v,, 1&&-200 : 

Gflmblet JJdn. htd, riwibi.^ &79; jP^rwucoj?. Ind., iii,^ 217; Brftndii- 
Ind. Tree#, i54d; Tsym^l.^acea. Cahmbiio, Alao- or Eaglo^wood, the AJ» 
or Lignum AJoe« of th# Seriptufesp ^*gaL nd, ™i'p ibiiiPir 

^rtip et<r. The Sarwlcrit o^fKinj (a piivativo, mid garu heavy—a. atifls p 

given to it from the ckrmnstance tlutt it does not float on water] is the 
root fmtn wbicli most of itfi vernacular names have been derived. £^ku : 
or iauAfir, another Sanskrit and Pali ayaonyiti+ is supposed by some 
be the origin of the egression Aloes-wood—and might therefore b® . 
accepted as denoting a light form tbat woulii float on water. 

It ^ a large evergreen troe of the Bhutan Himalaya. A^iiain. KhsFis 
hills. Eastern Bengal and Martaban hiMs ( BurtnaJ. It attains a height of 

flO or 70 Of lOO feet and a girth of 5 to 8 feet. It is flt to be cut down j 

for agar collecting at 20 yeani, but some author^ consider it is not mara^ , 
until 50 or 60 y^vars, .Another apenies, iMmk,, ri 

supfMased to be the Eagle-wood of Malacca and of Tenasserim. 

A f^vii\w of tltE> ro»!nt fnmrmaliaa eolkct^ by the FCcmrtar on EcattMO^^ 
I^ducU by Haqpar) %^ill ba faiind m The AffricuUural Ledger 

H q, I J. n le wood in ltd ordinary- staUt ia net of mueh Valila, Ijeang italeincabiur.Ihrfw 
mnd mod^jrouii. But uodfir aoftoio eonditionii a ahongc taLu» place in both trunk 
and braiicheia the WtmhI becoming |ton?ed with a itark rumoW. arotoatic jai« 
which Jt a gteatcc speeiac gnE\4ty. The portion# thu# impregnBli^ art 

ealWli^ and roilttiruto the drug called w£jcli k c«t«cmqd in profK 5 rtif«» 

BA It abauiv^|n r^iuOtia matter. In no other part of the troe ie thi# frugfat^'- 
rem There ia no ejtretnal tiwk by wbicli to ncognidw goad front 

bod (t™ ; they hav^ to be cut dawn to dindover ttw j™n, wlifAi ia &nJy rieh ol 
one out rjf twelve Tlw? air-erage yield of a mature tree ia fl to S lb.* im'l 
expepliqnafly good tree may afford a# mirfli u El. 30* worth of rt^ir. B 

lU 




NATUB.41. PAPER 


AQUILARIA 

AOALIj&CHA 

A^t 


diCBcult to djHidA wlmt j« tho prcdiiipCrting cftow of tha of thu ulw- 

nuin, but iha roi^oritj' of forcffl oltlflilFri oxo nf i>piij|r>n Ehat it f» usiMlly, n not 
*lw*yjv fouilil wiijere sorXbe tomvf JUjurj' lnw l»«n iweivs*!- trwtiOQ 

EJK'CLibnei] iu the -^iW-4^r*ari [ Hbichmaiiii, trnnaL^ SO), tiiat ttie l?c*nel^ 
kpprti olf and burled lo th^^ ground ui order to mu^i* Hie fOnnatirtn of the r^iu 
ha# been oompk'toly oiplod^ by iuudem restwreh. ^ 

Xha DJtU-G oeoura m pLoo« of irregular show and Tli* 

lor^t rarely OKCwda d pound in weight, while V>ma of oiceUoRt q^jity W fneC 
witb dfi mioil ohipft or Hplilitdrir Tho LL^hler portion uf wood callod down li* t tw- 
chmpeat and ii wild lor Ba. I to B*. ^ d Wef. lb* bloek or brownlalld^aelt^ iJw 
true di^ar of coinfUrro* and is called p^urJti^i : it i* worth froin 1 fl to K'^- 
ft ««. Tim 4fFt-i’4JtAor» {^.f. aij giv-« (uU din-Cttoim for tlie dutdlat# cftLIad 


Gtm/irn tad 

r-.irn^ 

Jt xmm. 


c^uu-dik, iMe^d in jw-rfuEnery, . „ > ^ * 

From aiiiCafin-t tiini*# Of^Kf haa be#n. used dll ooer tin? Eaat on, aoco^illR Ql i® per* 
fTirtJ* and ita ai]ppi>«ed ii^oiciXAL qualities It R Hlluded to pe|wati!dly In Thr Boiw 
JlfdnudcW/rf a* lniO*i.. 3^L which may be dewnli^ 

Es ft medioal trteatiao irhioh ddtoa front the 5lh wntury. It i4 to-day oniployM 
fiu iwly in China, and u tilUed da incense and in I lie manuinct imi Ot joao-etioki-. It 
ia jupt with in mwit Ed^tom bdtirs, ineluding tlioM in Syri^ vrlwre Manbup- 
foUEbd it for sale. In Sylhet a ocrtAin qUdtidty iff oolleeted each jtrar for thu »IU 
ol OKtractiikH from it a iiort ot eiMKmtiAl oil (o^r-alMr), whieh lU eonjidmud m 
oooliy nft oltffir of ccwm. In Bumbay dpor^tw nr opor-lighlft are luade Of 
swcel-iWrtplIing pjbatanew of which ftTaeB-ws>od ia tlio chi^f tfigredienf, 
dtidka aro burned aa inofnaft or ftfo uai*d to fKirfuJiie oporttnenta. MdreO ^mOi 
Gnmia de Ortd, Varthirna, Barbosa. Un^whoton. HerherE and many ^ h^ 

eartv'Europcttn v'loilorfl to India nlludo to FUigie-or Cdlambae- wiKhi. bIx^UhJi m 
oome eaM it tnay be queetionab!ld whetJier it is ibo pr«ent plant. Tfu’y um 
and nil attribute. howeTer. the ficOit qiialtty to Cdnil>odia. or to aonw pwt of tna 
Mdlay PenixiLiuljii Or Atohapclago. Prebble* apoftking of the present trafne^ nay a 
tJie’ boat quality, ftUportOo into Bombay, Wmd# from BnnkolL St» nwntiOM two 
well-knoviTL iradBf qualities, the i l- .Iprti#-.*-*-' and thi: mironfi i 

tfaese eorreapend to the and faoiMHili of tna Oftriy 

writen T To A. Jum very poaatbly to be refert^i the |d^* ojjor 

and the Singnpom Bjor of tile Bombay market. But the Sylhet 0 (^r holds an 
honO umble pOtatinit. V'nnouii qibalities nte mentioned by nwat of the wirJy w^t^^ 
■uth H Aljul Fail (in tlie 4iVi i-dWcpn; U^. HoKburgh wrote n loni^ and highly 
inatfueti^'a artielc on .t. Mffmtarhn. Wldoh was tollowed by ftu aftiole by 
flenTV Xbomu Celebnwk. Tht»«F two papers gi^‘e proctieally all that i* knoTO 
of the fn dijui Agar‘■wood (TrUlWr Li'au- S<x^r IS Jo. XXi^-, 1015^-0&, ph -J)- Rumphii^ 
aomo time previously doafribetl two IcindH of tnW ftud two Idnda of folsa d1<jea-wOoa, 
The lim Of the trtia forme ha saya was the Jt^wi of the Cbineae nml of 

the Malayt, and was nbunined from Cambodia; Ibc seoond true form was the pa ro 
or pttTM (a word that may lie aecepted mi tllw Mataynn yarUnt of b^mj]—^ th are 

poooibly v'^oricties of . 1 , Aecording t^> tlw authot^ of ino Fwormo-- 

ce^rapAm iadhsi the b«t qitatity ii Hie i^harjei wd from SytMt. 

[Cf. .^ginr*a {Ailmus. iranaLb lit. lb; Pyrarci, Coy- Jnd.r BMl (00. 

Hdkk Sm,K i-. 335; » - 3tMI: auadiis, Hist. EM. PU IdflJ. 17:2 1 Barl^iia, CoaiU 
E. d/rtca atid MaltAat ied. HdkI. Soo-K 204; H^^rlwrt, TrvPiU, llii.. 133; Mdbtir^ 
Or. ii-+ 312-3; Birdwood and Foiter. Fir*t 

337 . 34d> 40ft, 4IQ. 427-S: Buciwinm^Hamilton, Oomdienf, on 
in d/cfli. IFerfi. Soc., iS32, H,. 270; Taylor, Topo?- Stai. Ihim. ^56 : 

^ijd. Joum. (ed. iSoii. ii., ; Moeller, in FAdnn. Fotl., IS&rt. l^jUb ; Holmes 

Afiw. V?cpf.. Ph^rm, Sac. Gt. itriL, lSyii-US>:)L 3&-4J:. The lftH-mentnm«l 
work il 44 JE 1 nxor^Miijigly instnicEive review of JIoelJieFe reiulta, and 
hli il luALrati^UUi of micraeiHpii? eecfiuna of Ihu various fortoti of thr wood, . cti^- 
Mr. E. A Quit, who w*m director of Laid Recerdi and A^culture, Ainam, 
in ISIH. drew attention to the fact that iJie bark of ta^in^hw enoftle 

ft XATL'Aftl. PaTEE t3l4> ftppean to have been twe^f for by the ftl^rigmdl 

tribe# uf AwHini, lihp the birch bark of I he Arj-fttw* The tnlorraotiolt than o<>i' 
li^ijed w^ill be found in a paper on the AMroel of Coniitm of om of tar daum 
PiijAift Aj. Soe.f ISL*-!. ixiiir. pi- i-f ^o, 2jf. from which the 

following may ba given i '' .\llhough the bark WiW widely uwkI 0* n wntmg- 
maCeriiJ tbrougliout Asaanj., prior to the iAtradwtiL>n. of po^r. it* empwj'iuetit 
ft# iUch Bcenu [0 hnw etoap^ notice. Bmhmin^ aud Gonhftin m the habit oj 
pf^rfomiing; religious oprt-njonk-i in the houoas- of their diiciphWi or in iho pre<rttM» 


Medicine- 


AfOtAiimr. 

Agac-fiOffA- 


‘Pranu Tnkffia 
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ARACH1S 

HVFOOjEA 

Oroimd'TiTit 


THE EARTH OR PEA 


film. 

Tn^ffur 

Wood. 


15.E.P^ 

^.p 20B 7. 
Oroqnd- 

nut. 


bitinlnnd liblA 


JipipiKnmiJt in 
Kizn3|K-. 


iR^kM 'AxdiF, 


WtmprnnM. 


Chiri 


oI Ihff pw±H in the tefnplf^p [■i<iuikln it impure ic ha.vt Uvir mnntraM irrithin an 
mill-tiliKlD pnper und, tlwiu/orr, ratain the miflnm ct writing tlicir uc-rnd bwki 
on tike prcTOEned berk nf tiiff mIcAi tiw." Louwiro mvb thal I be comrcion 
of l}ur CortiiEL-Chinrae fa Jtmle 0^ the tmrk o^ I. J^den farmiiig 

the leave* of books the bark i* ^metimM used am coven fuf binding books. Hw 
Nagrtfi MJkd father hilJ tribesjirepAre stripa of the liark hy which they Hung ttieir 
Iwikets on The foirehe&d. ITn? FlfiAE is ecnployed for funking rniKot but it a 
lK>t verj? lo^tlnn^. 

TigE^Hr Vnod. neoeniing ta ffoltnrs, ie m durk-beowu timber eKpnried from 
Msdng4l4CAr to and tlience to Bombay, but Tolebrook m lung npa ct 

ISfll Rpke of it AS ft wood sold in Fk>ngfti to the unwAr>- m m AiitMtitute for uMr. 

*P.* ™sHnrgh, gavr as the Itenga]] zutme for ft wood found 

in the hills near IJyibet, n geographiH;^] reference tlmt might imgg^t 
.igMii.rftfT^n plMnt known by vaxioiii lodiiin naznen suoh m rAifio, h'^i. and tamie 
in Brirma, and fwfo ktriya in Ceylon. 3o far ns Roxburgh was ftwace^ 
hottrev-er. It did not nffurd any fonn of uprrr wood. 3rs«oa speaks ofH ** BlmdiiiE 
AJoc*. and by otJiera it is CalJed lh« Tigrr's Milk Tw, ^ 


ABACHIS HYPOG^A, iMut.: FL Br. Ind., ii., IfJI; Cwle* 

F/- Pr«r. ^mb., b. 40a; ife CaMle, Pknis (Engl, ed.), 411 ; 

MdliiRQih Tejibook Inti Agn^m., ICid ■ A^ri. m3. No. lb ; 

1901. 175-3(W; Lkihj- 

Misofi.t The Ground-iiiit, Earth*iiut, P^ft-niit. 3Ionkcv-uut. Rndw, 
Katjang Piatache ile terrv, Jlauib-nut, Chinee<!-nut,' and in the 
vemacnlara of [ndia {whjph for the uiMt part are translariona of one 
or other of names meatiotied), bhui^muiw, 6A«,Vfl)wA, 

ckim^ladam, MaHiia kt>tai, i*™ 

mtjfkhf jMtfo etc. There are thtis no Ihdiaii nazuea that would implv ad 
ancient liDowJcd|^ of th& plant. ^ ^ 

This Ls undoubtttJIv, thetf fore^ aiiotlu^r of the verv lonft list of ph^nis 
introduced into India m cnmpamdrelr m>ent times,' There would M«in 
littic room for doubt that thou^-b nowadara extonaiveJv cultivated m all 
tropical rountnea it is originally a native of BraiiJ, ' But there would 
appear to have liecQ auceesaive and posaibly in.Iependant efforts to ititre- 
diice It mto India It may have come from China to Bengal thence the 
^me CAi«,-Wo,a|; from Mamla to South India (.Uir«dd-Jt<VoiK and 
mjiSr n I»“>tily direct fnim Brazil os icell, to Western India, 

“»™ry to iioote aJl the JUUengn that Bupport 

ill"- ? “ of the OovemmenT of [ndia pub* 

Cafthor™ o/ fa ^ 

F™^ 'Whether IndiaXollte^lent 

rr^^t Lr^VJi '^'’*’1:“ val^hfo /™d-BtniT «iH eoTfr 

euhj€«l of rl» RTornid-ni.t [i mij ho^vr iJ ta 
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ARACHIS 

HYWQiBA 

OulciTaticjii 


A CH.AKGE IN AREA OK PRODUCTION 


Vioelclecr, Jaurn. A^rL SoCr, 3iiilB®rj+ 1^60^ iii^^ SrtblrtV 

TTw jEarfA- Oif PM-tiiiffc Mad-r lSSt3, N^iir 2ft; 

jMirn. Roff. Affn- 3rtl «w?r.. ISSS, PV-, : imp. IfttiS ; 

Hrtnilv. Pm-nut*. iheir Cuitm =Phd t.^l:?. J>cfrf. Famtt m Buil, lft»fl, 

No. 2.^! J^«i. AgHr Dtpi.^ L8$t(t+ Jun* U 

MmXP : fljtrbor, 3rA« GrQUiuiSut Crop* t^r FanruU^. aV ylreot, 
ptpL BuSU 1000, No. 3.ti : LiNtltki^r tm4 Uwuwn, STAe Orvund-S%d Cfttp, Efpt. 
ofl C\:rfflm ixprr.. 4ffr». Ikpi- IWM). No 4E; 

ZJfirf. LftrulErt. ^ndAsrL UKW| imp ImmU T^h. 12^ IM; 

Ann. ^rjfrfnl Mtmo. Ea/th-yui Crop Ipd- (ieeuw! by ttw Diroclor-GoMr«J 
cir StatiAtiusi)* IftWI-1004- Prooicuu^ C^rMinJ-AVpri* If. imp 

p^mphl. M?r.. Ko. iS; iJirpL Z^ucoir ©i Wroyjwi NVIp. 

Etv., h/uiio lti04. Ko, 015: Bar^^r, 5e, /?h!|J. Dfpt J/od, L003-0; 


’CtlTBii CKTb J 

CULTiVAJIoy*—Although grown li«ro and theirc all over Iltdifr fift a 
gajrlen ami even an occadQiial l^eld crop, it i* oiiJy in ^nd Bombay 

that ibe pca'iiut ii produced on a ooppnwsrcial ac^lo. Tbc remilrka that 
follow will, tbi wifore, be reetricUid very ht^e^y to mn abistcact of the 
avoilftblw particular! regardtng these two PrcaidencioB. 

AnM .—In inoftt pro^iiices the area under tbe crop w not returned 
separately ^ora of her pulses or other dil-$eeplsH so that a complete statetneut 
eanuor be fiiraidied, O’Conor tells ub that in 1§79 there we^I^ in ail 
Indis 112,000 acres under the crop, of wlucli 70,550 acre* were in Bomhav- 
and 54,650 acres in Madras. Ten Years later (IS59-90) Madras alone was 
rettinied as having bad 2(0,355aeiM, of which 185,676 were in South Areot, 
the chief seat of l^uth Indian prodtiotion. From that date the i^uJarity 
of the ctojj steailiiT declined up to I897-S, from which date it improved. 
Omitting the last three figures, the areas in Madras a'cre as follows: ■ 
258 ia 1890-1; 201 in 1891-2; 220 in 1892-3; 247 in 1893-4; 226 in 
1894-3; 243 in 1895-6; 157 in 1896-7; 94 in 1897-8; 116 in 1898-9 ; 
102 in 1899-1900- 229 in 1900-1; 337 in 1901-2; 421 in 1902-3 ; 384 in 
l90:Mt; 366 in 1904-5 ; 393 in 1S06-6. and the estimate for 10{»6-7 ehows 
the Madras area as 507,600 acres, while that of Bombay is only 93,000 
acres. The explanation of this decline and aubaequent expansion will Iw 
found bdow—vix, the improvement rapidly accomplished by the int^ 
duction of a neiv slock. The experience of Bombay (including its Native 
.States, mainly Kolhapur) has been somewhat similar, except that pro- 
dnetiob hiu not recover^. The acreape under the crop in 1891-2 stood 
at 143,468, and in the aucewding venra, expressed in hundreds, was as 
follows;—142 in 1892-3 ; 184 in 1893-4 ; 159 in 1894~5; 164 in 1896-6 ; 
148 in 1896-7; 120 in 1897-8; 101 in 1B98-9; 71 in 1899-1900 ; 64 in 
1900-1; 96 in 1901-2 ; 69 in 1902-3 ; 89 in 1903-4 ; 93 in 19tk4-6 ; nnd 
93 in 1905-^. Bombav cultqii'arion may be aaid to be confined to the 
Deccan and the Karnatak with Sholapnr and Satara as the mmt 


important ^listricta. 

VMrittJgs and mSso Dat^rioraiioa of From the e«tly 

importei:! stock there had grBiitiiitly developed certain ra<5e# thy plant 
that within the ps4t few yean came to be spoken of eonectiveJy na 
tha Indigeno^ %^ariety ” of the so-called indigenous) rarija 

arc gro’T'Ti purelv and aimply on |faitlan Boil and eaten aa uiitBr 
othere are apeciftily adapted lof field cultiAi'ation and vary ^atly lo 
the amount of oil they contain. Althouigh doubtless infenoTf India 
thus poeacBsea n seriw of racejs that correspciml to the large edible 
fojitts prcwiucied in perfection in America , to the special Jimallcr oil- 
vifrlduig nutflol Afticar In the Modfo$ (No. 37) mention is made 
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of a -CDtiiiilumcatioo from the 51adras Chamber of Commerce attributliig tbf 
decile in the production of the nut to a detcfiomtion ib the qimhty of the 
Indian stock. Jb reference to that opinion, Sir William ThiBelto'n>Dter+ 
then Director of the Royai Gardens^ Kew+ addrcfised the Under-Becretorr 
of Btato for India on February 23^ 1S99. The following poEoagea may hpii 
be given from that letter i "I mar say at once t^t deteriomtion of 
seed is a f^ile thooij which Ls continiiallr adiTiiiced when the p^durc 
of a crop U diaappointiiig. It ii one in which 1 have very- little belief 
The real explanation of the falling off is to be found ti^ually in the ex- 
hauatton of some consfituent of the aotl. ^ladras ground-nuts have ldn|( 
been kiioam to be poorest in quality of any to be fonnd in comincrce. 
The percentage of oil in shelled kernels Ls given in the United States Cos- 
ruitir EepM (April 1, 083~&J os follows ^negah Bl: East African, 

4y ; American^ 42 ; Madraa. 43. From these hgures it does not appear 
that any advantage would nriiie from IntToduoing American seed, .4a to 
Japait greund-nota I have no Information. The oil from the Americui 
seed again api^rs to command an bferinr price to that of AfricaJ’ 

The pmblciti is one which should be taken up oil an expetimsTital 
farm. It ii not improbable that want of potasb is the cau^ of this dindx- 
ished yields if the diminution be a fact. Manuring with wood-ashes would 
be a aimple means of testing this/' Formerly the cake or residue after 
the expression of the oil was only uaed for Luttle food. It is now converted 
into various palatable forms of human food, the uso of which has besn 
tned with success in the German army.’^ 

The reference to American and Japanese seed w'as doubtlcis ia 
coiuwqnc^e of the proposal to import such seed having been mads 
m tl^ SlidXM Govemraciit Procetdinijt. The above letter caused a 
aearebng and highly beneficial biquirv to be instituted in both Mad™ 
anil Jiombay. Opinions were colled for from the District Offictia of 
madras Freaidency, but the rapljcs rnav be said to have manifested & re- 
f^fkable agreement b favour of the th^rv of a deterioratiQn of the ItidiflU 
Btwk having act^y taken plaee, Moiliscin, on the other hand, wrote: 

i do not think tJmt any poairive deterioration in the seed of rhe BomUy 
crop be proved. There is, however, perhaps good reason to join baun 
with the Jladres Agncultnral Department and test on Governmont Farms 
lAhether imppr^ seed of the better varieties give better rcsulte than tba 
I ,houJd. however, do thia in the firat instance on i 
Boull scale. It has been ahovn W the area* of pioductioh. that quite 
“ K however, took phw* in Bomhav aa in llaLlrae. It i» 

^bablo. therefore, that the ahrinhage in both Presidencies maj li*v? 
bwn dne to tbo game causes, whatever these nmv have been. 

Acb^g on the opinion ol its local officon, Ac Mndria GoveninieDt 
imported various repm^ moss of seed, and private in.lividuais seem tc 

,1 — iiidigcnoua varicrics vieie 

d«pl«ed. sad ,t IS believed at the present monmnt thev bstdlv 
anywhere e^st in Madras are* of field cidrivatioh. Barber in hi» 

reralntiori hai ofiti “Two or three yearn ago aonoething like a 

\Uiiritiii ^ af a new varietv csUed tb^ 

.fa^n^s ground-ttuL The suddentiess ati.l completeness of’thia change 

LI 7 wcotdinglv giL pertlcnlm* of the 

c»IH foiuid by bra on certain fields. He onlv cniiie aciOBs four little 
pieieii of land containing the mdigenoiu plant, nnd these he did not tbnk 
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u<p|lectivi*ly couJil uqnaJ au acre in extent* He tlien continues r The 
rtfots of tiiia neigliboiirltootl have, therefore, cbangetl their wed. I 
believe that they have obtained a good variety and have thua greatly 
improved their position/" In another passage Barber again teturrus to 
the subject : *" There has recently,*' he saya, *" been a change of seed— 
a fact which ia of undoubted) importanoe in the checking of disease, il of 
no fonher ad vantage/' 

IkoBon {BulL No. 41) gives the rpjaulU ol the Madraa Govern¬ 
ment expeliiiientei, aa also of the French ‘Govemmeiit experiiDentn at 
Pondicherry’. These ahowetl splendid reaidta in Bladtas wnth the fiQut 
Sf^Qum variety from Ea-it Africa, and in Pondicheiry with the Sene^L 
The returns of the Saidapet Farm were as follows;—County^ lb.; 

Mauritius, 425 lb,; 427 lb. i RnMsqtil, 59& lb,; Sine, 8S4 lb. * 

Oambie, 1,021 lb.; Haut Salouni, 1,379 lb.; Ainetican large, 3(>3 lb,; 
and small, 43b lb. per acre. Tbe figure of the Fondieharry experiment 
from equal plots were as follows 2 —yield, 21 lb. [toui Bombay seed; 
41 lb. from local seed; and 6o2 lb. Itoid Sene^l seed. Benson then 
concludes by explaining that the ao-Cftlled Mauritius, now largely being 
grown in the PreBidency, came in reality from Mozambique, though 
brought to Ititlia by a passenger from Mauritius. ■" That variety,” be 
adds, has given result? on a par with the Senegal, but tbc seed contaiiis 
a substance which, as it mmams in suspeiiaion In the 

oil, delays the settling and gives a very pronounced taste of the ground¬ 
nut to the oil/’ Mollison {Textbooks f.c. 104> says: .4 gotjd crop on 

suitable land bberally mrtnage<l wilh on an average, yield from 3,2(XJ to 
to 3.500 lb. of unhusked nuts per acre, Thesw figures apply only to good 
land. Tbe proportion by weight of unhu^ked nuta to thoae uitb husk 
removed is as 4 to 3.^' They ara usually sold unhusktd, and are worth 
from 30 to 45 lb. per rupee according to locality and sesJion/* 

In reajionse to the reputatioD of an Itiferior yield of oil from the Indian 
nut. Leather made an extensive ^lies of analyses, the result being the dis¬ 
covery that the yield in the Ludigenoua seed averages from 40 to 44 petceutH. 
and that of the so-called Msuritinji from 44 to 49 per cent. It would thus 
appear that India has not only aecured a more proiitio plant but one richer 
in oU by tbe impoftation of the Sloiambique swd- As afready indicateil, an 
improvement iu prodnetion haa taken place, which mustT to some extent, 
be the direct ejcpfeasion of the renewed popular favour of the cmp. Of 
Tudian sgiiculturct however, it would not be tar from eorrect to affirm 
that the selfiah systema pursued vary often result iu an unconscioua 
retrograde soleotioii, so that it'nisy be believed degeneistiou of iniported 
stock is an exceedingly frequent result. But it goes without saying that 
the oonrinuous ctittivation of the saaie plant with little roatvure snd an 
imperfect rotarion must produce a poverty of soil and a corresponding 
dffi-line in the value of produce- Fresh supplies of seed or need brought 
from a distance to the country or locabty of cultivatioti, is iu aU brauchet 
of agricultuie an atiniitted advantage. It remuiua to be seen bow long 
the new seed will retain its superiority on the Indian soil ami under Indian 
niethoils of cultivatioii. By way of concluding this paragraph, therefore, it 
may be added that there is little or nothing to prove that a devliue in the 
oil-vielding propertv of the Indian stock bad actually taken placeIt 
was grown originally as an edible nut, and it is probable that no effort aas 
made to improve the stock Into an oil-yielding lofm, ao that it was^ doubt- 
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leas, always in[en<ir as an oil plant, juat aa tKt> Arm^ricati [ilartt is so, coiil- 
pare^l with tin* special oil (ozms af East Africa, ilr. E. trolly reported 
to tli« Rental .Asiatic Society (Committee of Commerce and Agriculriift) * 
in 1838, that he found the ImlLtus Kfound-nut to oontaio 45'& per feat, of 
oiL O’Gonor t*ll^ ub that in 1878-9 the huskoil soerl yielded from 33 
to BO per cent, of oil. It thus Heeiiig highly probable that the piewfit i 
average, ajtccrtaided by Leatherp may have pre^'ailet] ever aitice Imiis 
parriclpited in the wofld^s §iipply of the iiut. Bat within ri?cant yemts the 
Indian plant has been subject to several liiisesiaea. ami may hav^e becomf 
ill Conacqu^noe teas pmStabk to the eidtivators than was formerlv th« 
emt, ■ * 


Jjitf This Jfmnvii of Jndia {U pt U.. 

th^'ca win tn Jouiict a flfauri by C. A. Korber 4m t}ik 

Tbp P^td atturtdng urotmil-Diit are MimpAratively ftfw^ the principAd OtWA 
i 8 und cr ' A/udfipt^Af ■ ond ■ The lulter a fungaiil ilji»a«* 

w}ueh iB not At prewilt very fcTi elm id t hu part gf IndiH and appaErtidy jirrt'at^ 
m (lAtnp, dlnae m^her. . 9 und On £he othj»r hand ia dnivprvatly prnwiiit and do*% 
uWiUijipi'. The WOrdl ^ meuiu- a ' ' and i* de-pendt'nt uath* 

habit of |ho of t.iMrTd«iEifl jnaddr the tiiimieM of thie teav'ei^ which etirl up uuf 

get dijitMrtKl^ The rbriniAlia u fontird in a fold of the Jimf. The iiui*ct ii a 
mmut« dark Inoth of verj' artiva hahtU aryl ii 

probably dOtitiunaL Qft wallang avnn- the fififk 4 Ooiutaiit shower of iliittirfepd 
inawta Ji^y be #eea that qijiokly saok shelter under the nejehtHaiiiniJ IvavrtL Tbe 
wj^h of bdD^owii m tha ani^libourhood are ■ufttetinMs blai keortr at riight by 
milhonB of thtt mothu Bttrarted hy the briKht light* 

^14 l^urt£f pncAi anp^vifrii to pn4er laying oj» e^in eaeh letajet, which 
flyoomly Ciimi hrowa and wither^ In a ijad attack the whole ftrld aiMumei 4 
blackc^ecl or blaatod appearsniTe. Ae M the C 4 we with imHit of tbii 

clw, ahowara of ra4ti Ore moat t^enefiriaT^ u-hib hot. riln jkiJ dry air lead to rawd 
incn^, whether in dry or irrigated crop^ r- 

■11*1^1" W»ri£in*of thi>ejit#rpil]iir it iit douStful wlufttwr ppravins 

Will l» <,f much U1«. fa.u, on tth, otiMB- IiwkL it probubU’ tJuit tilrtii irftp* 

may help in diMtray^iig the methn. at niight." 

Seb*,-—^le j^iLod^niit requirofl a sandy loam, Jiglht tmd tic>rou* with 
plen^ of fr^ Buhjafl dnun4gr> and a Bfaeral mtpplv of wAtrf. fn Mftdow, 

Bc^cd^ to c. K. ^hb« tUu. iho b«l „il 1. iu,h^^lou«cU Bbtofptivf. iJ.J 

fairly ratonbc« of Tha mit, ho,w*,r. i. m.i.t jp,D„mJ]v fltoin on itw 

L * *•“ fpinioB prevail, thrtt the dorkor the 

Bod tbo durlurr tha ant bi^ tbs Icm (kflirAliilo for ami piirnc]«eA Jlr. Handy 

"'i"* “ «iv« o light<olourrd jwd 

and thu» iffl^ynthe PrtLng value bo onartido of food, (hoiijih, |w addii. '* miMdJy 
wand and WeU^dovetind OUU may bo pioiliitod on Other loiU.’' Snblrt 
ftirtlwr ob«rv« that nit bolI. are uiwuited, thoqgh rtoov eoiU rich in ™d flf 
well PHtoW^) jivld a lugjtly profltoble tutur^ nhao' clavVl^i]*^ qnil* 
irr M. he toll, UP lhal th,. gioiiid-no. hadXipl^ .X>- 

Btnm d i. morn ptnficahlo j on Iho aoil on which the one crap l|ouri«li<w thi' 

MoHiaon. apnMdg Jf B.imh.v. 

tlM altjiiiugh raiwld m blaak land it dojiyhta in a Rood luain. Bm be add. that 
n hea\y crop CBimot bo got without matiuring and careful tilWo. 

ItoryJoo of Hao nnnarkB that the miwl. oro upnniiiiOiBly 

f>f oi^on that gr^ad-not u an oxhoiuting emp and that it cimnot be cnlti- 
Th'’'’”' mnnuro. The rotation. *dikh 

they abeerve, m with thw AHivnd ^rcp fsff iJm wjthui the i'WU'n * 

^ ™on»ti aatandingcrop of kambu 

^“1 *TP "*"“*' 3 ^ introduced and plenty Sf |tO«i 
mwure ,a amiable, ft i. cultivatod efthar year after j-ear oa the aarae land- «■ 

*iil?‘^*** ->r 4 or S yoi^, whikl in wme viUnR.* 

of ^ ^tJiout italemii^an. In the neigtbourfwod 

of Ponr^t + w . w ehoiiged otice in 4 ar Vf^jn ” 8ahba K*o lufit 

gi%« pArtieuliuw uf th4 vikricuA otojm with w||i^ W^nut may be ratAted ^ 
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the vvfik^ina for ^nrl ^ivaUn tulul atiLh iTiat tJn' ^P^^^st p^pmlAr rH>tiitiMrp ia 

larilh llue corral ■ i^n*rirunt . Utlfber fwfiitly re-|av4sati^at«i 

tiw qujL>fltir»ii uf rul^tioii af ^oimd-iiuta with etlirr cropM and came ta tha con- 
flittdyn ** that th* ehar^^s of rantiniiDiu aroppiii|;t ^Jia v^plIdouniiacL Tin? umswar 
udunlly giVi-n |o flciiemL Oh thfr aohjoct wjihi tlfcal a fMl of OhO ymt wm 

aUoiA'eiii ia overv 4 or S." " Til* rki^d«i may l)« ciaid tu liav^s liitln riMt. ^vural 

crofift are udujill>' li^k^n olf in tho yoar^ of whioli groondTOuLA ronn " '' Of 

■cEfiatific rijt^tiEia it nuiy »af«]y be OAAertod^ u rpunrdA giotuid^nytA, thara lb ikonan 
oithoogh tha interi'al of cv^t nlloHt?d to tlic^ Inao r1io#h tlmt tha \a aWnrv ot, 
]bf odi'atitai^.’' Biipb«.t thius i-ipws fotoTiiKi from a dsRu^n.mt Atondpt>ibt to 
timi. of tho Indian rulfix'ator, at|d Ijv iuoaL wauld hr tiphflitU 

MolliMD^ upoakin^ o|f tht'^ rotation pursutKl in Elomb^y, flayi tho nnidiia- 
tion of ^oimd-nLit Ia luidi^rtakazi by ^vall-tonlo -cnltivntore, and in nn indiratlou 
of prOAfPtfifity and aa^y anouTaitUntWr It ut oflaU ircitato<l with nogar-oane 
and chdlieik and u occmnotmUy tak*** whrtw rmion^ ami n^ta - 

gniwm In iTb? prdan land of Surat, whm (a aod^) 

ih a troLiblaaonlP u-erd. tha growth oi f^und-put lialpa to Auppraos and tha 
thorough digging whiah tha soii gala in removing the nnt is vary banadcinl. 
Among gardan crops ground-nut o^tipias the important iMdtion wliidi gmm 
holds afin>ng dry crops. 

rruiiT*.—Suhho Rho obwrva* tfcmt tlip beat manijne appears to Isa tha iilt 
daponit of Umkm njld 40 highly la this valued tlmt the cultivators c&rry silt 
fmm Krt?at itiatani>eii and even pay high priec* for ihe pm-ik-go of removing 
ic. In South Arcot tho d^^hls Are ao rnanitnvd oncn in 4 ytiOra with tmm ^ it* 
lOd aartloada por ncror nip- ailt fn^m tlkn Porumnl tank ^tlint in nan in 

South Arcot I hna k'en hnmd to conlnin atiout 2 *^ par oent. of [ime npd nearly 
70 per cent, of sand, lAine la fully racognisad aa a valuahk manure for the orop- 
{Cf. fann Jffonnnrj AbIiim are afso rachonedi ns ^^ary gvnd iiuinure for 

grotmd-nut. more oapctiia tly on pOrsr, sandy wids. ^ inip<irtAht Is iHla flint u>ilw 
tklm are carried great diAtnueo^ ovim by mil. to the grouod-r^i.lt Aaluf^ are 

in fact 4tpplird every yaar, aonsjetlmm at tlm rate of ^ cartdnada an am. 
With n<^mf to T^iw-lton-Dyef"a reeanmsfindation to teat the value of 
Wuod-ashoa aa a man urn, it luny ba remarked that Leather mode A ipacial 
e^oTTUiuitiun of eertnin soils in South COrtimonty under ip:i;]Uhd-tlut, Ro 

fmmd them ail v^iry deCieaont in lime. Four contstiu^ tnq lifile phL>3pl!kat«; 
Hvo wore low in nitn'^gn^m and only one showed a dofoot in pi>tash. l^foUisoiii 
Fomoxka on ihc suhiact of iiianureB for ground-nuts that iili^^ep or goat milmlunL^ 
applieii eidu?r hy folding the iBock on the held or oEherwise, is comddered ripwnllly 
suitable, but, foiling iIiIa, ordinary faffm^yard ttonnure should be applied fn 
coFuitdemble qiuntity. Deep ploi^hing oud Ihoniugh pulvorisiiijon of the sail 
before sowing help the crop materially^ 

Prvpnraifan of LAtid And SoAions af S&wJag And ftcMping.’—±kft^T 
the lomarkfl aLready maJ^; on soils, rDtatiou, etc., it is hinlly ti^'^osary 
to do mot? than oba^rve that oidinary metho^is of tillage usually 
«uOioe. About 00 Ih. of seed per acre will be sufSdieitt lor iKiwiiigs made up 
to the middle of August, but later on about 112 ib^ are required aiuce the 
plant doea not grow ao luxuriaiitly. The crop is sow^u thickly since the 
bulk of the podfi ate home within a few inch^ nrouu'l the ceutrul 

The crop Ia generally baEid-hoed tuire, about hfteen men per acre being 
required each time. Tile bullock hoe is not uaed owing to the iujur>' done 
by it to the erop. In normal seaaona ground^nuta. aown imder irdgatiOD+ 
are waterol twice a week iluriEig the lait tw^o months, tVhile being 
Watori^l it. 1$ cuatomary to the plota^ and In some caae^ the plaiita 

are lightly tEtHideu under foot with the object of bringing them into 
butter coiitnct with the soil. Oej unirrigated lami the crop ia aown any 
time hetweeu the middle of June and the imddle of August; oil irtigatoi 
land from the middle of August to the middle of ^pteinber. The lareat 
poflsible sowings are from ^^ptemher 30 to October 15. tiil in Cbiiigle- 
put and North Arcot. There would thus appear to be tw'o areas or com 
ditions—au earlv and a late. The nornial dates of so wing lor the former 
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would appear to be from July 15 to August 15, bdJ for the latter froitj 
August I to September 15, 

The dtirutiou of the rrop In the ioil Beems to vary eobfiiderably. Th« 
crop ^vrn on irrigated iami In South Arcot zionuully ou July 10 cornea into 
i^aBOD about October 10, having occupied the sjojI for only three moathk 
Again, the crops sown nornially cuii June 15 In the Bhavaoi and Oftaverj 
vaJleya are not mature mitii Jannarv' 15, and have tbua occupied the m\ 
for a^ven months. Usually the crop occupies the soU a little over five 
months, and thua for the early dhitricta (eurh as South .Arcot) it cornea 
into marlret from January 15 to Fehnian' 15 and for the later dirtriett 
(Chingleput and North Areot) from February I to llarcli 15+ As a 
however, in the districts of late sowing the crop occupicB the mil for a 
alightly shorter period, aixl chits comes into market approzdmutely at the 
same time as the other sowings. 

Of Bombay MoHison observes that t!ac groimd-nut Is usually a UiaAf 
(rain) crop, oowu as soon as the preA-iously prepared aoi) has heels 
sufficiently jnmisteried by the hrst fall of rain in Jnn* ; bnt in the Deccsti 
it Is also grown as a fw5i (winter) irrignted crop. The monsoon crop 
occupies the soil six to seven months, and iu the absence of rain the laud 
must be kept moist artidcially. It is usual to give two to four watenngt 
during the last two otr three months. The seed is ordinarily sown between 
monsoon showers^ when the land is dry enough to be worked by a plougL 
The crop should be weede^l at least twice. As soon as it sbadeii the gromid, 
no further attentian, except watering, is required^ The crop is hor^^ested 
likes wtatoes^ sometimes with n plough, but more often the field ifl dug 
over fey hand with a Native pick. A cultivator collects a regular army 
of workers, and usoally pays in kind. In Older to expedite the digging 
the haulms or vines arc previously reaped and removal. These form aa 
eatcemcrl foildotr 


BdCfibif 


CentreB of 
Trader 


tat 


The returns of sowing and reaping furnished by the authorities regard¬ 
ing the Bombay Presidency show the crop to be slightly cBrlier in Bombay 
than in Muilroa, The earhest cowing take place on June 1 and the latest 
on July 31+ Of the Bombay districts Poona and ShoLapur sow, as s 
rule, about fifteen days later than the other diatricta. The period of 
occupancy of soil varies coii^derably i the maxuuum duration w 
months in Bclganm^ where the crop is normanv sown ou June 1^ 
reaperl usually aboutf Febtuftty 10. In Ahmednagar it is reaped a month 
.™ner+ having ocenpied the soil for sevea months. The ahortcat duration 
13 four and a half months in Poona, where the erop^ sown on June 15 
(normally) is reaped ou NovembtT 1, In other districts the crop oocit' 
pies the soil a little over five months, and as ^tara and Sholapur are 
the most important producing districts, it may be otlded that the BoiabaT 
crop comes into reason in November, and thuB on an average six weeki 
before the chief Madras crop. This is therefore a fact, of considerabk 
iroportance which the foreign buyere of Indian nuts should bear in mind. 

TRADE- ForvJgif Trsde.^lt hasalrtodv been fully demonatrated that 
the area of production in India has been v'astlv extcnde<l and the condi¬ 
tion and locatiorL of the trs<le exactly reversed since Qtkjnor"& report of 
i87&. The area of ptoducrion is now in Boutli India, and more¬ 

over theta bos grown up in Madras a considerable traffic in the mannfactorn 
and export al the qlI+ In nt her words, an increa^l local consumprioii 
would seem to be gra.lualjy lessening the amount available for foreign 
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TEE EABTH OR PEA NUT 

0'920 wli^!U oidn Ifc becomes tnrbld ftt 3° C.^ cDncietefi at 3* C,, end biudetm 
fit —7® C. Aa an LLluminfiting oil it is now recogtiwed m bsving buta feeble 
power^ and ita chief use is therofem in fioap-maldng and oa a lubncfint 
It is abo imicb employed by perfimiem wi the prepamtdon of pomades^ 
cold creams, otOn The finer qualities fire, however, used both in MESiciift 
find tifi an article of Food, and there can bo littte doubt that large quantidM 
are annually passed oiT as Oliva oil find are made into a form cl butter 
eiuployed in cookery^ The chief centre of this oi! industry may be wud tc 
be at Marseilles, tbougb it is also produced at JjDudoii, Hamburg, Berlin^ ebOi 

Formerly the seat of the Indian ground-nut oil trade was Pondicherry. 
In 1894, however, a change took place and ths traffic luigmted to Madiw 
porti^ more especially the port of Cuddalom. In 1S1K>^1 the total ex¬ 
ports (coastwise and Foreign) ftom Pondicherry ore said tq have boeii 
762J9S gallons and from Mfidrea ports 41,275 gaUons. In 1S93-4 thf 
corresponding figures were960,S00 gaUonsand 5^717 gullou^, but in 1S94-A 
they stood at 160,853 gallons from Pondicherry and 567,575 gallouii from 
Mmiras porta, while in 1S95-G the oouatwise espoitw from Madras were 
690,134 galJonSr luoatly carieigTied to Burma. Steadily this uhangc cw 
tinned Until the exports from the French port bad been entirely dis- 
continued. A similfir migration of the trade in ground-nuts from Feudi- 
cheiry nfro took place. 

Turuiug now to consider the total traSlo of India in this oiL tlm 
total foreign exports for the last eight years wore 1893-9, 27,839 
gallon; 1899-1900, 53,261 galluns; 1900-1, 40,357 gallons; 1901*^ 
73,079 gallons : 1902-3, 84,705 gallons ; 1903-4. 50,603 gallous ; 1901-5^ 
48*582 gallons ; 1905-0^ 7,814 gaHoiLB; and 1906-7^ 16,600 gallons* Tbr 
total cofistwisc exports from India (not 3£adrtu aloue as above reviewed) 
dnidng the corresponding periods w*ere in 1890-9, 544,572 gallons; ia 
1399-1900, 761,534 gaHous; in 190(^1, 1,585,964 gallons ; in 19&1-2, 
2.15&,S43 gallons; in 1902-3, l,eiO.&75 gahous; in 1903^. I.76K8*^^ 
gaDona; in 1004^, 1,469,769 gallons; and in 1905-6, 2,472,334 galloni* 
Of these amonuts on an average 70 to 80 per cent, go fram 51sdraa 
Burtna* while the foreign exports in the oil go mainly from iladras stsd 
Bengal and ore conai^^ to SfaiiHdus, Natal find the Straits SettiementB* 

oil Miiifi,—It iB Eii^nlficant that the hulk of the Indian manufartnrt 
of this oil should be in the hands of the owuen of ordinal' Native pestle^ 
and-niortar-p&ttorn rotary mills. At Valavapur there are said to be 700 
Buch mills, at Panroti 300 mills, and at Foudkherry there were formerly 
200 mills* SliUfl of the European pattern were tded both at Poudmberry and 
Cuddalore, but it wta fouud they enuld not compete auccessfuJly with tbs 
Native mills. The cake fmui the Enropean mills was too dry^ powdery aotl 
wanting in oil, hence everywhere rejected. This is all tho more 
since so very economicaily are the oil mills worked at Marseilles th*t 
ground-nut oil is ch^^per in France than in India—a drcuiuitance perhaps 
to some extent due to the fact that Atnc-fin seed is very much richer than 
Indian. It is oummonly estimated, morBOver, that 1 cwt. of dry kemab 
will vieid about 5 gallons of oil. The seed produced on nnirrigateii is more 
oily than that mis^ on irripted land. Formerly it was customary to 
of tho seed of Tanjorc and Shiyoli being richer in oil than that of 
the other districts of Madras." It remains to be seen if the same w^ ^ 
tme of the llonunbique seed now being cultivated or if the new eeed wtU 
preserve a uniform quality throi^hont the Presidency. 
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THE BETEL-NUT PAXM 

Rec^tilty niilU bavo Wii opatiicti la Calcutta And cbcwbore iii IkugBl 
far the niAnufAeture of thia oil AlrrAd? theae now mi\h have had the 
effect of checking the import^ of the oil that loimerly eaiiie from Tondi- 
cherry and Jladm^ and they have given birth Ln^tead to a largic import 
tmffio ill the nuts. One oI the chief marketa for the Sooth Indian ground- 
nut cU ha& been the supply reritliml by Bumui, From recent com- 
! 4 pondcnue hope ia entertained oI the Shan Stated belrK? able to meet the 
Burma demand. For inlonnation rc^'fijding the CMEMiEittv of the oil and 
of the oilcake and thEir valnea m articica of food, a* ako the iiie^lirinal 
and InduatriEil uses of theao and other pnoduefca of the groilnd-nutp the 
reader k referred to Th^ AgricuHurai No* 15) and to the 

Ke« BuUdin {1^01, 194), ihotb especially the partlculara given regarding 
the pea-nut dour and bMOuit#. It aecma probable that as ah article of 
food during military operations* special preparations of the pcA'iitit inay 
have A great future. For mictojtcopio eiaminatioo of pea-nnt cake consult 
Haimnjjiek lMkf£^. Tech^ Prod, (Winton nnd Barber, ttAusL)i, 1907^ 387-91). 

AREOA CATECHU, Liuh. : FL Sr. /nd.. i-i.. 405-6; Gamble, 
J/un. Ind. 756 ; Talbot, Liifr rre&f, cfc.i l902Y63i& : Rec. Sit. Surr. 

Ind,. ii., 547 ; 190l>, No. 4 ; 1901, No. 8; MollboUp 

Ind. dsTt., iiL, 256-62 ; Mukerji, Hand^k Ind. 433-5 ' PaL3f.«. 

EabltMty'—So much mi^t bs uritUin reoanfing this not Hint It ill diincult 
iQ nia^ a Bclection of tlin particoJoni hkoly to pToVO of groiit«st value 
from the cOminE'ivinl ajid indiutdel HtaodpoLat, It i* <rultivat«l eJcolumv'iDly 
within the lOoiat tropical trjLcte thnt frin^ the cowrt of Jxwiin and practically 
within a bolt of land that doda not extend Inloiui for more thom mllM. It 
mroly aiw^nda to altituikv! eC 3,000 and gradunUy dlMppearf, Oi’^n from the 
httoral area, oa localilie* are entered whjGnt the dumUt^n of IhA djy hot montha 
eqanlfl oreXcwdH Uie monaaoiu. UffimUy itil iHnniu 4 gardon plcuit, two or throe 
or A doLon palitwAt moot boing found rkreumi tha hut*of iho more proaporoniiland 
indtbllrioillL But occuionAllyp and in oartoin locnUtiee> Mipodnify ot Bonthr^m 
and Woolom India (M[d4ibaT]i and of Burma, wIufto the toil and ciimata may ho 
■fxocptionally fAVoUrabk, it is grawn in opcciol along with ooooo-nut. 

plantain, orongo, mjmgo^ and either witli or without the pdn—piprr hiUe 
—chmbiiig on the palm-fitomo. Loally in Faa^em and Northern ^ngal and aomo 
portittna of Aj^om ita eoldvation hm luuumed silU greainf diirKrtidtFM. In 
oertoin iljatricsta of thnie prOi.inee4 rrguhkr pbuitationdt of IS to 20 Or even JOO 
aerea lu ojctent occur (ox.cl'Uai voly of botiel-iiiita]l az!ird At iUrh lr0C|UCcnt Intarvala 
that they might alincwt bo said to constitute a diaUnr t I^CUlturaJ raatniw oeareely 
low important than the cembinod crOpc rniaed on th« Intervenmg portiona of the 
eeunlry. 

fliabary.—This eultivated palm il Hwt with ihroughont the hot f^gioFfci 

of Adtia and tlm Malay laLin^ Jt is A mnaticatory of great bntJi^uity with nil 
Aaiotio racca. best known M Beftl'tHiU, meahH pu^, IrromMlw (Sons^J, /u/al 
(Arab.}, a eOrruplion of pupal (Pera), a word cognilte with It^utam (flanak.}^ By 
these imd Other furnian waa originally meant Piptf leaf—^ho jPdn —thoi^n 

suh#e<|umt1y thrae mul many other nnmra wore a|i|>ropriaied to the nut or to iho 
■pooiaJ proparation of leof, nutr liTrte and spiOMi ready lo bo rbewtir Tlii* wm 
first dcMignoted Wra (virn) Wti In Bonakrit hut ultimately bevomo pdn, thA 
pntm or ;^n-iapdn of modern wrilenk The nut iasyniboU^ of festivity; Itia 
AefMnrriJngly A fit olTering foF the gods, and is on otWlltLal at ihe betrothal 
ceremony 

Frcfn lha Itiost aneirnt time* the presentAtien of prfn has been th* polite ter^ 
minatiofi of carcmomal ^idto, Itonce tll» exprowiou b^^Cno^tlk* diainiwol. 
The nam* Betel or Betifr is ^raUyan in origin <md simply means " A Ij^af/' nnd 
CAIne to EngHsh through the Portuguese iJetrr. Thu hr^t-lcnown vemaculiar 
name# for Hie niit *«—ewpdrl, AopiS-f* puo, i^uaiU, man, iam&ul, poAa- 

luhti, o(^, odike. eio. 

It would AWm that the Hudlest historic rnferenoo by a Eurapean to the holitt 
Oif chewing betel-uut occurs hi the writings of Slnreo Polo (129S A.D.)t '“ AH tho 
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PROPAGATION IN BENGAL 

planUtiQUA bIsci a diatmot percentage of cMoa-rmta are biterpbntei] 
among the betel'iiuta, bo that m old plantation in nianv caaeg has lost all 
its original regnlarity and becomes a dense jnngfe of palms with only a 
winding footpath leading to the owner’a house, generally stands on 

the bank of a tank ami near the niidiUe of the bolding. 

The Bessons of flowering and fruiting may be said to be digtributed 
throughout the year. The flowers that form in Janp^ wiD ripen fruit 
In October; the flowers formed In If arch will fruit in Uccember and 
Janu-nry. Th& han^esting period is from October to the beginning or 
middle of JniiuaryH but oceasionally the new flowers may begin to form 
in December or January on trees from which Last year'a fruiti have not 
been colleeted. 

If a few trees are planted near villages, but not in regular groves, the 
betel-nut may fruit when It is only fS or 7 yenis of age. In plantatioti^ they 
rarely fruit before the tenth or twelfth year. The trees aubisequently put 
out ill tbe plantation (just ua the fifst set begins to flow^er) do not come into 
bearing for 20 years. There ia no tbir^l planting except^ as already stateil, 
to fill up varanoiea. Land formerly covered with betel-nuts, if re plantod 
with them, even sftera rest of Mvoriiil }‘TeBiie, in the form of nutudar groves, 
doc* notp as n rule, jield nntd the palma are 20 year^ old. It will thus 
be seen thnt it takes at least 30 years before a betebnilt plantation 
cornea into foil boa ring. Tbe fruiting life of a tree itmy bo put at from 
30 to 50 or SO years after mBiurity, and the total life of the tree might 
thus be states!, at from GO to lOO years. 

The &oil of tbe Bengal pbutarionH is the onlinary grey sandy loacn on 
which rice is growia+ Qecaaional ly the plantations are su rrounded by a d itch 
and w^all made of the soil thrown up from the ditch^ but this appears to be 
more intendeil for protection than drainage. More inland h m the dbtricts 
of Tippem, Dacca, Sylhet, Goalpaia and Rilngpur, the palm b grown on 
conoklcrabiT higher land, and Usually as special gardens or aveiiuea in 
gardens, or along the high banks of the Btreama. In Northern Bengal and 
Assam the pan leaf b very often traineil to grow’ on the Areea palm Gtems* 
so that the two induBtries ate com.binod| while in the great nut-productng 
districts of the Bunddbatis the betel-leaf is iiover or veiy rarely grown in 
the nut plantatiom^ In the lower portioiui of Sylhet and Coohnr, on the 
other hand, betel-palm groves and pepper betcl-lcnf houses are very char- 
sotcristio features of the rivcr-bniikl Taylor informs u» that the overegB 
number of trees to a in the Dacca dbtriot {two-thirds of ait acre ap^ 
proximntely) wouhl be about 70D, but he adds the palnib usually plant^ 
arouiid gardens and huts and not in oolid clumps. 

BomOny' Prvsidfncy.—Tha hetobnut may be said to be chiefly gxow'ti 
along the coast from Kolaha, Tbana and Kanam to Qoa. Intereating 
particnlan will be found in the Gasetteers of these dbtricta and more 
recently in Mollison's special on ike BeteUmuU 

dofflom Gardens of Kanaro, as also in hb of AgFkuUufo (ivC. 257-8)* 

He there lelb us that the Aieca b cultivated ehiefiy by Haviks—n race of 
cultivators supposed to have come originally fTOm Mysore. ft duos not 
mattet tmicb,” he wTites, ** whether the soil is naturally fortila or not, 
because tbn jdeldof the crops grown ia mostly aflectoti by the quantity and 
quality of manure lErectiy applied. ^ . In many gardeiia irrigation b 

not required r^vnn in the hot weather- At this time a trickling stream, fed 
from natural spriuga, may b* Been running along the maid channeb or a 

85 


ARECA 

CaTE^CHU 

Cultivation 


S«M«UI Wi 
PliMiMlIUI mad 


mnMm or 


Saa. 




iwl 

.Vnt OwUw. 


Bombay^ 






ARECA 

CAT£;CHU 

BdU-Utiut 


THl! BETEL-NUT PALM 


XnjirriflK, 






UlJlTin 


TW4, 


perennial «d/cJ paiwefl by tho main -channels tbrough th^ gaidett. Tb^ 
noli is tbtM kept cmUsiuotiaLy moiflt/* '"The pa!™ are raued in i«ed^ 
bcdif and arc once tranapknt^ before they are planted out peniiA»eDd>% 
The first ae«d-beil b cnrofuUT prepared, the soil is dug, bi^ken fine and 
mixed with leaf-mould. Ehlij matijred mU from old trees ate spywiallv 
selected for planting. Thcae are planted about 9 inches apart in ApHL 
The secd^bed should be kept thoroughly moist. The shoots appear in 
June. Tho accdlltigs are transpEanteil in October into fin}’’ nioist place la 
the garden or along the wateroonrses about tvro fecE apart and remain untfl 
pormanentlr transplanted. This permanent transplantation is usuoIt 
done tovranlfl the end of the rains. In the following Mareh the trees sit 
maruired with leaf manure and the manure is covered with iTCsh-eut 
bninehwood which is partially withered but which retains the leaves. 
The object ol placing a layer of small branches above the mantmi is to 
break the force of heaw tain." 

The betel trees are manured os described every seeoad voar awl 
Bwtfiitf Period, come into bearing in ten yeaiH or bo. The pluntaEns are maintained 
for some years after the betebpalms are permanently plantedp but in tiaie 
are removed and cardamomB planted between the palms^ and on the steioi 
of the latter pepper-vines are trained. Betel trees sre known to fniit 
freely for 30 or 40 years^ and there is a popular belief that they afr 
^merimes profitable much longer. On an average each tree hao two 
bunches of Jniit, sometimes tkrao nr four. But two good bunches mid 
as much os three or four inferior on«i+ ITie size of the bunch depends upon 
the manure used and upon the minfaih A good bunch gives 200 to 300 
nuts and aspecially good one about 400. With unfavourable rain or cloudy 
weather in April or May many of the young nuta fall off and a mtkM 
oil each bunch reach matiirity. The trees ptoducse fiowtii 
in Manih and April and the nuts are ri|Mj in No%^ember or December, but to 
predujoo flower* and fruit out of seuon” (f.t 259)- 
Jne flow'cr spathes and leaf-shcaths are valuable products In th» 
^iden economy They ate used to provide hoods for protecting the 
l^nchcB of bctel nuts from the lain. If unprotected the nuts roL Tm> 
sheaths are u«d to make one hood. The hooda me made and tied on by 
profcseiotials u ho come from Mysore territorv and below the Gbats. A 
^ worloMu can moke 250 booda per day mid is paid Es. 2 per L(X». 

nmbomTrm fW '**** Contract mtes Bs. 10 to 12 ptf 

to Tw. tit™ bURCfaHffl and two meals perday. The men do not ascend and descend 

each tree, ttheo once they have climbed up, br means of alight ejcertina 
they swing the nnd deftly catch hold of nuother and larolv descend ta 
the giormd for horns. Them espert climbem also gather the fndt by 
cutting the bunchw from the stem, getting Rs. Aper 1,000 bunches and 
three uMuLi per day " {le. 260). 

Sautt, In ft,.—A good deal has been written on the snbject of the 
s^al cultivation pureued in Mysore. Cameron {For. Trrrt. 
j,4-b} piacticaUy mpimt* the atcouet given in TAe Afi/w« Gtodttff 
Areco-nut gardeua are a profitable source of incimie 
, , * ocltivator and the State, the latter deriving a large revenue 

from a Aafut or custom duty levied upon the nnt. The ifncst he*c! 
Btoi o-Jto. a. garieus are Mtnated on the eonfincs of the Malnad where there i* ■ 

"'’Ir'V ^ '* “ ti^ewarv. during the raby 

season, howevm, to dram off superfluous water‘bv mean* 
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PROPAGATION IN SOITTH INBIA 

«Ht«he 3 pkced jit icitervAb between tbe raws of tieca, for altbough the 
arocft reqttito* a penMinial supply of moirturc at M Crrat depth >n the 
subsoil, it iH Iceenlv susceptible of bcm|| watetlo^ged. lu topes 
.sivelv apportioned to the areca-MUti the planting is niMtly t^cloac; i,,iw 
to 1^00 trees bciiig allotted to the ncrc. exrltieive of the banunu trees, 

“ \ (iill'grown tree is calculated to produce 230 to 300 nuts 

Mr. D. B. Murti, in his Leoture on the CuU^ation of Betol utit in ^ 

Gorlavari district, says a man owning a plantation oI 3 acres is consincrM 
rich. The plantatjona contain mangoes, plantaiu, cocoa-ntits, 
fiuit. oranges, pom^ranstea, and these form a fringe around and also 
lines wiihiu, but aroca-nut* arc planted 10 to 12 yenra af^ the ro^ ol 
othcT fruit trees ha« been established. Secd-nut* are elected spe^ta y 
from trees over SO veara of age because these form few but exceptionally 
larac nuts. It is believed that such nuts ensure timely sprouting ami 
steady growth of the future tree* The details of the nursery, of tl» trens- 

planting, etc... followed in Godavari are similar to those alr^dy fully__ 

Ttic ht^rveat seevson ifl generally in tbe montha oi Angust, 

Scptf&mbcT Aud tie litBt half ot October. ■ ■ r 

jjtfe™.—Mr, G. Q. Collins has recently published the foUowmg bnef ^ 

account of the cnltii'ation of Betebiiuts in Toungoo We Tou^(» 
district is noted for its cultivation of and trade in the betol-palm. Inis idsuir- 
is ronfiiied nlmost entirely to the Karen tracte Ijing in tb« Kan»i (^tha), 

Tantobin, Kyaulikyi and Shweg^dn townships cast of the Stttong nver. 

“ The gardens are fonned parriculaTly on the lower slopes of the mils 
which form the eastern boniidary of the disttict and from which run a 
numerous streams that drain to the Sittang. The cultiratcd ares covers 
at intervals a course *f some 20(1 miles from North to South, produce 
of the trees varies with the locality; a fair average maybe 100 per tree, TWi 
but as many as 400 to 6fX) mata have been obtained from one palm. 

“ The cultivators of the betol-palm also grow oranges, many to a la^e 
extent, and the trade in both products in this district is vei^ lar^, 1 he 
price of the betel-nut at the gardens after drying vun« fcorn to m* 

Ra. 100, and at the market tovni from Ra. 100 to Bs. 140 per 100 visa 
(viss = 3'®i lb.). 

__ ^ FMta—It ^7 f>™ lnf“™l ‘hat m the chirf ladiao uihsmbs 

vi*. ttie Oongietic dalt*. the pl^t w cultivated Peats, 

fluvial tracts verv Ulllo ni«d sbove inuuilation level, sntl h*S pracUcsUy nC 
labour b«tc™l do It during the hall century M more 
(ntit. In other parts of India the pnhn i* grown under » high atateuf 
with much attention and money devoted to iu two 

and careful twatment-shauld manifeet, and pcr^pa naturally. AtJ- r^t 

cDiuUllcns Hi disMre. Uuticr. In a paper cn ^ rl^ui^v 

Jonm. Ini-, i., pt, iv„ aiMt*SH», ob«r™i Uiat Iun|^ direaers ore tortan^^ 

rare though a K.W hove appeared in recent ye^ ^ Kj«i. 

to a particular purl of tlia eauntij-. Hu ^vre ^Cada of ^ Uj«»- 

foumTou tho betel nut palm* of the Malujul dialnet uf nud of Syll^m 

eastern HeniniL It would appear that in the former locahty a funpal 
kiSl «Tj* or bincre hut that " up to lb. prre^lt it ^ not W H* 

fnund etoswhere and. bm it dcre not appw to 

time it haa been ohaerved. it is prel^ly favoured by the apne^ f 
ditjaiu of the lucality where it oOcure." Butler Ji of 

in qiievtinn is r-auiod hy a fungue of tlia genus ravfee^«w- ^,”*^^^*’^1“ 
en^iU the orlsinsl paper foe all necesos/y detsilt. ^o pracbesl sspects 
be spemnflM reqidre to fall mto 

full propagation, and hence Ihs epread of tho diseiire is closely ^ 

dittt^ ^moisture sod reinfalL The diaeiae ongmstee on the fltwrenng and 
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THE BETEL^NUT P^VLM 

fnudng inflOroBetwei, end ftw ite greirtli it it uroasary Uiftt mQUtim ehaoti 
uiiflt at (Lhat pcricdL Ho acoopdingly ni»ceminmdii rtop* inning itkkm to «ocn» 
& chQcge in tJio period of Knrwt. Tha lete crop of fornn^r vom ho roewria m 
Imv^ hfon boi)E>£rciikL end mey be obuinod by UepertumL in the method nf 
C'tlltivntion- Sa nbo impfovomenta In tbo Ibature of the prt^vutly 

to proiect the inflorcMoeni>e, he viowa ea vary duiMble. Cbvent iIm* ]i4k. |w 
eOiU^ Me hkoly lo bo mare itijuriaiH tJum nono at aJL 

Spedki^ of tho Sylhet OiitMee^ he my* thet the gonenJ eymptonu afv the 

nMndy, the dropping of tlw num Mofe 
^Liruy. G^nefjy the Bwollm paft beloi/r Ui« It*™ ie iMMti to dimibidi 
m ei^ tV itheMg ofjtheoutw ]«i™ then follow^ <md fmally tho whole IkwL 
^ ojQfl fails ofL The KmeUtions iwmhle those whieli woSl4 caused by 
flight or toTHD gc^neAl cbjEtLirbaDHeand not by e locnl dueoee at the crovn^ 
fWtre^tio fungtrt can bo found in the oivrhor 
^ tho top of tree, pas itjm ii healthy. Below gtoiiM. Iioweo^ 

in^lore ariK diGerent Hero them ta invembly a rot^ either of the MOte or of tbe 
l^low-groiii^) ™rt of the qtem c™ in Verj- enrly edeeo.*^ Roaeoninff froffli 
enul^ uath uthm root fungi, Butler rmmiTM-nde t>w ■iirj-aujailing ofTfFected 
^ ^ effective, trenching muet b« undertnkw 
d^» *lu ■nw trench *liDLild be tir<i M 

it intl !lrnW «■ » le prevent water lu-riiniulAtiiigiii 

of ihr Tm Plani, 1903, 413J ^ ^ . 

bv ‘i"* »bito-imta often miur* the pnlm 

by entu^ ibe TMtlcta- Of Bomljiy, llolUiioii fL<; ’>eo) oheorveT •* 

rnLi”n tWTEr duce cruufclOTabtc daniagTh 

Thu duuiuhi th»n> ri * r*'** upw*^ oflij in tjmyi rcBchre tn the Krowjnf lop. 

ImTe'^^a condnatod by mo id th^ ^^ont liotcl-niit area of Bunal 

lllore wn**^ ,0 bo ourp^ 4rt^ 
of ita • ^'^'■^Wtre the plantAtinim Hinn ia tho infrrxium^ 

nU iiader the rnnrliri ■'* Iwpamble to jitM^pnr any htdiulry extitioj at 

Af (h . owBor of n plontaljDii dare in to Iny the «etat« out on th» 

Ho ^ l!?.t M infreqlienlly b»d » 

AUv wai- Ibnv' thf^L fit pi, pUjit^on to NnlTHUttii who oolliKit tho fnatai# 
indiffer^ro *«,d indcVcnce.‘’’nr iwtb’" tittinff by in a At««r of ooinplrw 

pbuitatian in nnv form 1"!^**^ drun^ manurea, jior mltivalea bw 

anpem, whm. if bia nrOT»!^ °h Lvea in opulmre until plaoH* 

'j* ‘■‘•'faeuifd, lie K*thvn tDj3«r 

or rent duri^Xi twtiiiv 

After ^mamt ^ tl“t way liavo to (» fiWwL 

junitlre) of brteJ HUE Tulrpi ' *^™*''*'*'™ muneroiia ploiitatiuEie (Of rntliW 

every diiwcioa, TIib df™Ti^.!^^l ^ ^ nevfirtheliias awn lo bo dead lUlil dyipf 1“ 

thniuMjHla of miuiu! ^iTwr, ^ plunUtiDa l«ike4 liko a tiorluiur with 

but l t** P«ti'^-d*r plolltotioial 

to Joatif/Iiirnomo ^ in auch itiiiikiuuirre 

Dxaniinationp the tiHua nf * j pinn to it. On itiirTOBOOI* 

with ar™^o^nrnr f««=id to bo pottnctel 

monlal tiilSir hE^DvaAid^''ik™JI^ho ^ 

other wordiv waa vriy mini! ”to “ 

Been in Eu»i>o on tS. Tin- Ehf '*^'^**<1 "mdor ilio njum- ** Tyhm*." ^ 

direoee u boliovod to bn indiicea "T* “*^r p|ent«p that coniititutioiilt 

hot atm^hlre orTluT“rtio^lie expeeed to an abnormeUy dO'. 

plaeue ^^owa whoo tli n >,T ^***’ ^'rcuJtivatort in Benjpil udmit that 

Uaheiwl in by a^elcui* Tl^ repwdally if the hot mOrtthe ^ 

out iim plantAtion ; 


in wbjeli draloagn, Urigalinu 




THE NUT AND EXTRACT 


ARECA 

CATECHU 

Mil.Till 111-^ 

tmuiUfv lire pn^S-idKl; nnd liiatty 4 m iMtonmon. of the iif cofitMiuitirtii of ODjnMMtlu4i 

cuIljjvAtiun wuh tlwt ef other fruit Inwii. Tho cnHiA'atipii of aurfoco 
oKipa luolk m vogyitabltrt^ j^jinr-lKiMp cit4^.. would hIrO no 

doubt pro VO not only profitablo but to thp p4dinj. Tboy would retikin 

tnoisturo in tho noil and proaervo n bonlt by balance initj food nulteriAbL But i±i 
iJmi ijijnntry wbero botoi -nilt* nro rto wn on u Inf}^ acalo nnd with tlw olpua of p^plo 
wlio in tlukt itHiHwloiblo lir-ivnoh of 4*gpiDutturep priwantit'o mHAHuroB 

wouM pofluk|» bfl n*xt Ui irapowiiblo^ unloaii they eouM bo inado oainpuloory. 


MANUFACTURE. - Prep^taU^n of the f-—It woukltakfeni&iiy pftg^e 
to iloUlJ tlie v^riouij muthocljs oi preparation piirau«<,L in A^th^ 

Mfliiipujp Burnuip Madras, Mysore and Bcmibayi In cosea t1i43 inbcll^l 
iiut-j afe boiletl, in otbets not; occa^onaliy the nuta either before or after 
boiling are bUc^ or <iat up into varicnotly shaped piecea; lastly ccrtalii 
ijualitien of the nut are rerogniaed acncordliig to legion of pTtMluetiDn and 
variety of plant or degroe of matunty at whkk collected. On thia subjeet 
the authors of the Fharmaaxjraphia indiea {Lv^ 532) say; The varietieii of 
the nut met with In trade are nutnetous ; they ntay be elaaaetl aa natutal 
and artificial : the hrat elasa ineludaa ciifferant varieties of ripe botebnut 
produced by 4iultivutioti which hiivo not undergone any preparation ^ the 
second ctasa^ all nnta, ripe or unripe; which havo been trcaterl by boiiing or 
other process before being offered for sale.'^ Mollkoti observe* that in 
Konaru the nuts after being baited are dried in the aun and sorteil into three 
kinds, vijE. c&iibii, betta^ and ^u. The first and tbf! Iiest quality eclb at 
R^.b to 7, the second at Es,3 to 4, atid the third at Rdk2 to 2|. TayJor 
descrilies the Bengal method of shelling and cLe&aing the nuta before being 
sent to market. Briefly it may be said the fniils are cut o€ the bmnchesj 
collected in bankets and spread out to dry, most frequently on the roofs of 
the houses. They an* iiev^r boiled, but are -aimply cut open and a*iorti!d 
according to 

Th^ Extract .—^follbsou says—The scraped nuta are boiled fair about 
two hours in fairly large copper pots, A hundful of limo or of the 
ash of the bark of r?kci4lf {TmifijiritYif is added to the 

water. The preBcupe of lime causes the w^ater to become red or red- 
broa'n in colour a^ the boiling pr4:iceeiis4 The water abo becomes Lidck 
with u resinous extract from the nuts. The boiling is continued until the 
eye-bud or germ of growth from each nut comes out or beceuies absorbed 
in the extract. The iiuta are ramavod by a long-handled ladle ( 2 dmh 
Tho laiile h^is perfotations in its bowl which allow the extract to dltun 
itom the nuts back luto the pot. The extract is again and again used for 
boiling fresh supplies of nuts* pure water aa jfii*i|nire<i being addcfl from 
time to time to prevent the decoction botomiug too thick and concen- 
tmtedi The extract after being used for boiling repeatedly becomes deep 
red-brown and thmk^ ft is then emptied into another btoad^ mouthed 
vessel whicb is placed under full exposure to the sun. The moss by 
evaporation thioken!$ and -4 i^rrt i 'fitef-hfi or l-o$m is the product.’^ ^vetal 
etber w riters allude to this extract. In the Didionar^ paj£ 4 »ges from The 
Thana Guietteer, and from Baden PowelTs i^unj^ PredueU will be found. 
Very little of a dehnite nature is known regarding it, however, further 
than that it m always prepunMl when the nut« ate boiler] and is used to 
flavour and erilour inferior uuts. But no purticulani are available as to 
the existence of a separate trade in the extract hoMa itselL 

PrQpcriiea and ChatttfcMi Campositiott. — The reader is relerrodi to 
the Indica for full particulars under thi^^ headings. 
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Briefly it may be said that the cbieE xm of the betel-nut is aa an 
tringent And atimuUtiixg masricatoiy. To some extent it is employed in J 
MieniciM:, the uniipe fruits&te in rndia viewed aa bxHtive and earminativie^V 
and a paste of the jwwder ol the diy or burnt nut h used ns n dcntifEic^M 
In Europe tbe ripe fruita have been emplojed an an anthelmintic nnd 
triagent. Moat writ^sra affiim that oecaaionally the nuts (especially 
eaten fresh) are found to possess intoxicating and poisonous propercie^^ 
This is believerl to be an acddcntal peculiarity of certain trees whjcliKJ 
thiijs show a re version to what may be the wild eondition. Thii ppisoMBtTj, 
property has been ascertained to be deatroycd'by boilings and hem^^ 
DO doubt has come in to existence the system mentioned above of^ 
preparing the nuta fur market by vnrions metbods of twidng. h/fl 
has been ascertained that the active and poisonous principle preseslw 
in areca-nut is afi alkaloid AfmftaM. The antidote to thist aa recccit^ 
mend«l by Rumphdus (in 1741 is iiaid to be adt, lime-juice 

acid pickles. W\ 

TRADE^ —■Betcl-nnts are not only very largely produced in India but^ 
are iniported from Ceylon^ tbe Straits Settlements, Sunmtm and Cbitii.^J 
In the year before the effects of the Bcnpl betel- nut plapa^ff| 

became Berions, the foreign importa stud at 68^ milbon Ib.^ valued it It 
56 J kifcbc of rupees- Steadily these importfl improved until in 189^1900® 
they stud approximstely at W milhon lb., valued at 62| lakhs of® 
rupees. These figures may be aecepted oii representing a loss to the ^ 
pruuccr of lakhs of mpccs. This opiiiioD may be ron filmed in variiw W 
ways. In ray report oti the ravages of the betebnut plague it will be foiind Ij 
that I have stated that in many plantations vkited there was a loss cf» 
from to 90 per cent, ol the The retuins of the river traffic frod 

the betel-nut area into Calcutta,, showed lor 1895-6 a decrease of S luiilbas 
lb., as compared with that of the three pievioiis years. The trsilflffi 
still further declmed for the two following years but revived very greatly® 
subseqnently, and has now been more than restored to its former magnitude-U 
It will thns be seen that during the disturbed years above indicated pru-al 
duction in Bengal decreased by the exact amount that the foreign hu-ja 
ports increased, involving a loss during thoe yeata of some £ 2 ( 10,000 p«n[ 
annum to the betel-nut growers cf the province. Biit since 1900 they 
foreign importa have continued to inotnosep till in 1606-7 thev 
119,752.410 Ikp valued at Rs. 1,15,35.030. The foreign exports were* 
280,782 lb. in 1&96-7, and for the five vears ending 1606-7 thev were® 
375,050. 541,637, 320,176, 343.526, and M9.TT0 lb. To these anioun^ 
would have to be added the re-exports, which in recent jenrs hasa vartfo^ 
from some 20 to 40 thousand Ik fi 

!Hie magnitude and unportance af the Indian producti'Cm of betel" ^ 
nuts JnttVp how'cvtr* he judged of by the extent of the eoastirig tiada • 
During the three yearu ending 19(^-6 the inter-provincial cxcliang^ • 
have ranged from 57 to almost 64 millicu Ih. of Indian-grown uute viiliia ! 
at from 62 to 89 lakhs of rupees. Of that amount Bengal hns 
from 32 to 37 mijlinn Ik Burma is the latgest importing province^ oad 
has token from 29 to 34 million lb. Of the intemnl trmle inontio!! m*? 
be made of Ajaain. It producer these nnta chicAyin Sylhet oudfiaultft^ 
but the larjj’e number of Indian coolies conccmcd in toa-plaiiliiiA *** 
depoQilcitt otl the supplies dnwn ffom Bengal Mocltaa is supplied 
largely by the Malabar Coast, and tbe exports oI South India gp moialr 
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tti tho Stmita while Bengal exporta to Burma. Judging by the cooat- 

wiee trade done, the chief areoB oi production arts Beiignlp Bombay, 3ladr^ 

and GoAp mentioned in the eeijiieiice el thcjt importaiiq^j. A certain 

proportion of the quantitloB recalled as carried by mil and river 

appear again in the seft-bomo traHc (the coastmse and foreign exporta) 

or they have boen derived from the forei^ iiiiport*t but ahowing far all 

isnch neceasary ooiiiection&. the traasactiona by laud roiitca lunat be 

accepted in greatly augraeoting aDyeatimnte that might be framed m to 

the total quantity and value of the Indian pifodtietioiu Bat over and 

above all published retnrna there is atiU a eonree of error (and in this ope 

ail important error) in the local or village cultivatian and conBnmpdon 

which eB4jiape9 regiatmtion Entirely. Ah a dedneiion from the eatuuato 

that might 1^ arrived at from the study of iortign supply plus Indian 

production, the Foreign Exports would have to bo accounted for, say 250 FontsB Srjmtii. 

to 350 thousand lb. These go mainly from Bombay purta and are derived 

chiedy from the eoaatwise importa from the other parts of that Presidency 

with a smaller supply front Goa and Madras. Madras is the neit most 

important exporting province. Bengal, the chief producifig provincep 

exports very little to foreign countries. The Trane-frontier (land) traflio 

from India to Kashmir, Tfepalp Bhutan, Mauipurp the Shan Statos, etc., 

has during the three yeara ending 190fl-7 been 53^ 46, and 64 thonsand lb. 

From the published returns of foreign imports and Ladinu ptoduotioni Total 
brieflv hidicatedp it would seem safe to affirm that the annual consumption Ttohji^ 
of beUl-nuta in India itself cannot he far short of a valuation of Ra^ 225 octloas. 
lakhs, or say £l,500p<XK). The price adopted in making that cakuktion 
has been obtained from the mean of the declaration value In the foreiga 
imports and internal traffic for a period of five yeatSi But if the forei^ 
imports alone be coiisidered+ the price would seem to be from Rs* 5-78 in Pri* 

1895-fi to Rs.T'ST in lSfiiS-9 and Es. 6'88 subsequently per 100 Ik 
of nuts. These 6gurea correapond sulHcieutly nearly with those given by 
OTonoft via- Ka. 6-5-8 per maundi risen recently to Rs. I--0-O. The 
retail price may therefore he expressed at 2| to 3 aimaa per lb. The 
foUowiug quotations from the Bombay market price list of different trade 
qualities may be regat^Ied aa amplifying the above average calculationa :— 

While Es. B to 10 per ewt.; Mangalore, Rs. 14 to 22 per 

cwt, ; Rupasip Rs. 12 to 16 per cwt. i Ckicutta, Rs. 12 to 13 per cut.; 

AaigreCj Es, 12 to 14 per cwt.; Kananesen Ea. 10 to 20 per cwt.; and 
Bfiverdanip Rs. 18 to 19 per ewtp J?ed B^^il-nuUr —Makbarij Rs. 14 to 16 
pfjr cwt. p Kumpta, Re. 12 to 18 per cwt.; Marorthudi, Ea^ 16 to 17 per 
cwt. : Go*, Rs. 24 to 32 pcrcwt. : Wnaaip Rs. 20per ewt. ; Malwa, Re. 12 
to 13 per cW"t,; Vlngork, Rs. 12 to 13 per cwt-; and Calcutta, Rs. 10 to 
12peruirt> It would appear that the poorer classes use various substitutes 
for the beteknut, for example the seeds of i'affitmiH 

ARENGA SACOHARIFEflA* : Ff- Br.Ind., \4., 421 ; . 

Roxb.* Tron^r. Soc. Arf^, 18tH, xxii., 366^; 1606, xxiv., 155; Gamble, 

JfflB. Jnd. Timbe., 728 ; Dotlge, C7se/til Fibn F/cm/j of ths Horici, 66; 

FsLiCEiE. The Sftgo-palni of Malacca and the Malaya, iaun^-c^t 

etc+; very ooiuiuonly cultivated in Indk and wUd in the kreata 
of Banna and Assam. It flowers about the tenth year. 

At iXm hnm of the petiole li fcinnl a beautiful black hcwhair-like ¥m¥X pjbra. 
koDfi-n u the Efu or Ciemuto Wilhin ibe flhe*t1i4 Es a lAyer of rctitulaled 
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WHITE, YELLOW AND RED ARSENIC 

flbnm Boid to bo In grout donuml in ChifUl for OAiilking bonla. It In oIjio lUod for 
kindling flrca and in Mojupiir to flltor wutor It Ima boon rocommondod fw ivpm 
izitondcil for uod Einder ^‘4ilor and tfVtn W pnvonE\g for fnilimajinfi tdrKra^ 
mhlm. TliB oDonoflt fibre £b only fit foc hnwh-roakinj?- For tbui purpon im 
It^vm Arr firvt wndiod oxul thod BOOkrd in Ail idkftlino solution (Marm, Canine 
Jmm. Oct. 18, 180^5, MIJ. ■ SnmiAU tw inodo from ih® ]e*f^ 

iiliruith, {Cf. nloo R-o±b.« tWw. m /cir Hrmp otwf Flojfi I ■ F*pv 

which gi^‘«s MiiTio of aMtnpor^tiv* tool w{(b rj^ fibre.] Tlw wtpj ffom 

tbfl inu^rior of Iho itom, Altbough inferior to tbui obluiit'i^d frcuu the irje hr 
palm (iWf-rN^irrBj# ffttH. h ia fieVcrthplMB lln OTticlo nf FOOP. li b Eat 

fioureo of Owi Java SttgO, whitrTi ia of conndomJdo iinpoldmiCo tllrfnl^lOut ilia 
MatayjLr olthliugh thii^ pnim i* chiFfly cnltivatwl for iIh i»p from wbioh paJn3'*ijia 
ApIriE mptt ami vinegar Jlrr prepared (ww S(att Unua™. p, "ftO], 

A long And intoreAtkiig Adeipunt of tllo proOFSa of oxlmction of Ibe 
(Simmandn. rren, A^rL, will ht? foimd in iho Dietioivuy [L^ 50i3j, iy^ 

Tiichirch {/HducXf fitU und Nim-P/ianzen, 15l^J0L pL ^1} deacrilmi tfaa mm 
and nppoAraruM of iho patm in Jiv*, Tlie Jotter oWn'« f hat it id not wmEtil 
whlEo t« grew tha pahn for iUgAT Hk-iIUpk itn prodiidiop peraore u inwiffleUmt 
Hp givM the ™ld for Java oa'about 8,000 lb. per lu^oture {nay ij: aensah Thi 
retiniaio- quDlod by Siminnnda 1 a about 1^(300 lb. to th» ocra. JumDlia ifor 
(7tde, Cofoo. PL (AfiflKfU!,), 37) aaju that about 40Q treea eon bo planted In tli* 
oore and frem wwh trt^ ran few bwl IS-i lb. of Aogo, jiving tho nnarmoiu total af 
fil.OCH) ]lj, to iho acre. Itaxliurgli remurlui lliaC «Mif palra gavH about l?i0 [h af 
gHMd Aagn-inral. ^fho poLm u-ill pi^rew on ootb where llw>i eultivotion nt reradi 
onuld nut iUeewd. 'Jlso palm di<» after npAiung ita whole erep of fruit, ■id 
the! Btiimii, which speedijy hieottle hollow, ore then uooful for troughfl and oobr 
(diAimolm lasting well undergreLind (Gonible, U, 7S8). [C/. ]t[ilbnm. Or. Cliaua, 

1813, Ji.^ .110 : Der Tr&ptnpftanXrr, tii., 4’&1-M10r V., 31^14“^.! 

A+ Wlghtll, TollMt. Xwf Tr«a, afc,* 340 . Tliui m tho a pdn 

which oro^mling to the exctoe reporta ia often toppfd for toddy. 


ARSHNIC (Oxlde)^ ifioltiding Qpplment aheI BaH 

Man. Econ. Gf^. /nd., i^l, 1S2, 592. 606 ; Holland, Suft. Ind^ 

xxxii., 97^ This TTietal m ruct with coitimerriaUv in liitiia in, oithvr oi tin 
thi^ forms:—tho Oxide, comnionly calM White Arsenio of AraepJOK* 
Ai'idp An/nJ Dlo^ “ the Sutphidrjt^ known os Orpitnsnt^ YelkiT 

Arsenic, ^oe^jv^ ete^; niid Reaigsr, Rerl Arsenic, tiiciJMiL etrs. 

^ITiitc Areonie it purely a mnnufriotkired article oldaimHl by rfublimatiuft il 
llw ■milling of Arorrucol pyritoo. Tike auLphidca ore natural nunernl^ lhoUfl#i 
Elwy v™ bo artifiiti^ly prchdiiocd. Of ori^ukcnt thitfe are tW'd ^|UAlLti^!a, (0 ^ 
imxhtinfd ^d (^IikTiifial form, eocuiiHting uf nnootli Hhining ec<alre, which w diirfy 
ittlfHart^l Into Ilninhay from tho Pereton Gulf p^irto, Uitd (2) llw coArai!i* ana 
lei* ptiiriri.inouA form, which oeeurii. In opaque Tlw iHiLpliidre flf enwiaifl 

rvgp^lftrly drawTi from Muiuiarii in Kumnon, fruin Qiitral ortd from Fpp^ 
l unn^. An intrreAGng Ur^unt of Uve oipiraont niia>» uf ITIlitfw 
1^11 bo fntmd in r^r Pionerr (&rpt, tl, IgOftj, That from Muninari i# brenj^l 
tne tfbutiik® to the BogKiftiir fair Orpiraetit ih aloo ^rried from th® Swot ceiw&T 
and h.e4iignr to Poilmwar^ and from ffi-rat tq Kondglkor. All tbfw fonfl* d 
arwano hav* tlwuyt btvn imported from Burma and Chmiw and although whiE* 
Areenic |« now mainly brotlght by tl.o sulphid™ Htill form a vabiablr tnrtwE* 
tri^e from \t intern Oima ibrouph Uppw Burma, There Ikon berti wme 
both export and imprjH, in arwnic. The av^nw osport of fndiafl artenir Iff' 
cluAng onmnontj frem 1807 to lUOJ waa obo^kt £l cwt , vnliaMl eE 
whilst tJic avejn^ import woa i^.340 valued at £1,110 Ifi JIWO-7 ^ 

^ and Uh? import# I.02S eWb, Vp1u?J ^ 
• t^rpiraimt into Burma from Weatorti China 

in lHPi-1003, IK^l ewt., voiuod at £11,470. The t«ndaiiey ae*ma to 
trade to mcream wbilat prioM faU. 

It may ^41 uwtioited of white orar^iic, il^it of all puinun# it u the moat 
ipci^ly reaortodTo, npocudly in tha Ponlib, whicih hitaaboUt fiO per amt. Eli* 
recorded cam qf such potoom^ In H« AnaimJ Report fur IWi tha 
Ex^ner^ a^wn ed that (34 per oent. of the Cjhw# tsf hurawi peia^Jn^J 

PI timl year irore with orweiuo. However^ by tlio Fofsoiu Act of 1004 voiy 
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INDIAN WORMWOOD 


ARTEMISIA 

Wormwood 

dlBCFfititirMkr^'' powefB wprp to tha locnl Go^TTnuivOt#, ffubjKt lo th* 

control oJ tho Uo%Braoflr-<?fln-iHii ift CaimcSl. ^Spvd^J nwlrEetioM m plucod upon 
thp tniffifl in white Orpimcnt, Irtsddna Ih-in# m. I’loilKXT «Tid n Dyk» u»d 

iff nil cfleentinl in^WMli^nl in iho RUHiuf^f £u» of fibollu!. Ih t&yi, Afridi w**- 

eto, ICA T^pCjIh!?/ SKwnr^ (Plo^fiuir, tpaiiHLj^ J833, 156^ 173; Walt^ 

Ind. Afi dJ till, ^1: Huapcf. Rffd- /mJ. 

I IMJ3-4, 3fi.] 

ART KM IS I A, /.tiiJi**- Fi Br. Ind.^ iii.p 321-30 j CoMPoaiT.«. I>^R» 

A iMnlllliitdp t/flfl .; /#a irw/iwi., ISUS, iv,, 34^&- ThoAhainthfi^ 3S3 8. 

WurmwoodL u/iionlA/n, i«*Vd^arsVa/jKEnr4n. Alt rtTOmdtJn lierb met with in Ksehmir -Womi- 
ist filtitLidco of 5,000 to 7*£KH> feet ; diaUHiOtifcl to North Amjk i!U'BHani5tfli4?l, nnd wood. 
\i-^iwrdfd to the Atliintie. 

Tliifl woffuwood yictdi by dbtiliation m dork or yellow Oil hnviiig a 

■tronff Uilour of the plimt WwfAn lorkl taflto. In l*r^ di^ it u a violent nAntofio 
poifion. in UtKCinJ^K tho whoLo liorb in ooiuM^red nJi aronuriio tunin imd MWiriii*. 
fmib(-lniinlic, biH in Kuropo Jb now jri^b-gatod to iho poHiticFti of » dommtio 
A Ifnueur coiuiirtmg of ntl alcoholic Eiolution of vEJ of worttiwotHl whH 
ftaYOLiring inicrdicnta forma the AhwJithe so largely conininwd in Fmncc. Foaler 
Rdiffnia** /nd., 338) olludeH to “ woimwipod wine^' ntnong tha 

nrticlcd provid«l for tlwft Coniipftny'B ahi^. 

A marltlmit r phansiacogr /rtdl, ii-, 235. “NVormfloed, Sfuitonin, Snntniiiil- 

Jb'rRfdlirJ. fri>iffc4ri-e4«i (or Hrwwioi ortij, etc. A vary voruftblo pMit fmr^A m the 
Wcfltem Himalaya from Kiul^mir to Kumnon, altitodc 7,tt00 to 9,000 feet, and 
abundnut in Westorn Tibet on aalt-pbuiw bet ween OpOOtl ond N.OOO fiwt. Tho 
Levant worm.««?cd of EnJO|ican eomiDcroc wUM fincsru Pemi^ Ada MuiOr.K ete«i 
whilnt tlvR Ilorbno' wormfloed cuixun from Pnl^atinn and iVrabui. 

Til* doWef-headjB nre largely iWrtl for tlieir ontholmuatio, dool:^rwnt, lU^A M«dk(iau 
H^tomachic^tOnid <inalitiHk Santonin ia now well known to th^^ NnttvM of India 
nnd u kvrgely imported fOermany, but ncr^irding to Pr- vqn Schroeder it ia 
not poiaofioua to OBC-iuidnt« m was formerly thought, but merely drives them into 
the Wg* intcfltine whriwe they can be femoved. WormsHd is brought from 
RumIa and also from AfRhjmintnn Ottd Persia, its value being a*Knit Ha to 
3 per Sumt ffiancid (3j| lb.); but much of the prepilireil jqmlonin aold in the 
haxAr^ Is nitu Iterated to the extent of tliree^futnd^ with gum^ boraem acid. eU?, 

Dctaib of the trade are nnt avuilable. [hiiWe obaorvea that in tho Hinialnya 
ponir* nr* fed ujnm illi* plant adth rolifll% and he iwlds that “ Other siPeoioa Foddw. 
of .irf«mf-jd are mentioned as alTorrling mnod fodder for Rheep on the Fanj^b 
Hlimdavii," The A«r BuUrtin (June Itt93, 1275. commenting on this, ohacri-ea 
tliat in lucnlitits^ where hardly nny other vegatotioii Wftets, tlm tiso of the worm- 
m?c6 as a ftrtider plniit might prove of valtle. Chxirch reported on n bundle of 
drj' leaVM received at KoW from Duthie, Tim following is his analjaie i— 

Pertentngs oonipcwtion of 

Water ,, +■ +■ ■+ ■- ■* 

OtL resa^ wax+etc. .. ,, -* 0 

Starvh. sugar, gum, etCr (hy dilferMieej .. . + * + 3J‘i2 

jyburninoids ftrucl ++ +- ■■ r- +p 

Fibre .. ^ - .. -- -« ■ 33 0 

AaIi (mcludes 2'7 of sand and mica) , * ^ ■ * ■ ■ o-'3 

Chinch remarks that tha plant cuntaiiu rather laas idirttfninoids, loaa digastible 
rarbohydmttRt, and more fibre than the nvenig^' liay ot mixed gmivios. It ia, 
iiowBi\'tFr, tlMdco aarieh ih a1huiiunoa±s Sa llie Stmw of i-^uropean cerenlik The 
liarsli wimdy toattiO!!i of Uio plarat andi ita sickly odour wtiuid not eomineml ils 
use M I be ciuef ingri!diiKit in hdrse^odiii^ S bnl to any animAls not ^huorred by 
ihM faolom it loigbt prove of oonsitlerable value undef sweh iptcisl cirrum- 
ttanora as obtain m burvn tracts of the Wostem Himalaya. Jr r>«tc-^jS^rw 
is also broiAlMd by ahoep ami gontiL [C/- LiH 0/ Fodder Plants (ox- 

clkHiing gtaMosh iii-. 4‘17. ] 

A- VUlcmrU. Unm.: Tndinn Wormwood. FlRa^bane, juipt^n. ad^dofii. Worm.- 

mrfh^nd. A gregBrious shnth found tliroughoiit the mmttiUmouji dutrEct wood, 

of IfuJiA and distHbuted to tetnperatfl Kuropo, yuuo. etC- 

One or two of the form* of this apocies* atong with coo' 

stiluls the oHScitusl wormwood, li«t by itodf i- ia not on article of 

commaroo. In Mkdicuxc IX la held to ha™ stomachic and tonic proprrtiei^ and UaUebt. 
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THE jACK-FRt-lT TREE 


modern Hindus ragard It U ileotwlnlffnit lUlA onuDCfiagogiiQ-- It ^uy bo med 
M (ua iar«nor subatitutc ior cmcbotia in intorniittcnt ftiid Efl probably onp 

of tbft pouiTi^ of tha Tonuedy kriQ^ to tho MilhAmnuMl*ft* by tins gonarto titJa of 
ofMOiHit^ Said to ba uaed fn China in iho prvfn^lion of an axtamal oppUflod* 
{rHOm]i isfnpIovEil in TPlioviny p*iii ■( RratMhni'itiBr, Diet, U 

China, ISeS, 334)v {Cf. Hariloit, >'Dto, ApHi 0, 1007: poo AJUnlia, itla , p. 50-] 


ARTDCARPUS INTEGRIFOLI A, Lin u,: FL Br. Ind., m \ 
Gaifible, Man. fnd. Tiitihi., 652; OimcACE.^. The JAot-frmt tr«t 
kdntMl Mntdl kMdl, jiarwta^ j^kala, kan^M, A Utg^ evefgEto 
tree cultivated in the u'amicr pirta of Intlia ajid Biinna md oci:airiii^ 
wild on the Eastern ftiid Western Ghats up to altitudes of 4^000 leeL Tb 
dense mass of dark foliage and the huge rimita mate thia tree a promine^l 
feature of moat Indian villages. 

Of Iho 40 odd apec:iei of indj^^eua to irepieal AtA^ wl tlit 

PDciftc, only live im of {«onckiiijo importuuo in Indian The four .4^ 

rrpH^iliii ftro:— .4+ f'hnpr«i%h.M, Six A,' riuip^tvAp mm, t;ham^ ptstni, Ote., niti 
with in £&iitam Hi^n^, A«am, Barmn and thn Andiunihca; (2| i- 
i.amk .,- thn j>at-phatia3, tmiaUi, -ayrt^ ate., which occurs in iho iVoptm 

Ghata up to 4,000 feet l (3) -«. i« r i hn , Unw.: the Brcod-fruit+ dhy^hc^om (di^ 
m£a-dri. eto.^ on rntruducod SoQlb Su ppecioa ctildvated in S. and 
Ceylon and Hiirnu^ hut uiubla %a held out ugainji tbo Bengal winter ; (4) * 
the Jdbuc^, dhta-fthal, Isciinnia-rv^Up Hx., 

found in Kumodn, Eoaiera Bt^gaT, South Indio and Bujtdb. 

The bark yields a true Gnu and the j uioe foiTPA n uaoful CAOurcucme 

ifl oblainM fitini oU the above-named afuociaii but tlia antoiiuc u very miJl 
(Koop<^+ Rrpi. Labor:, /nd. Afuj,, LP03-Q, 2^1); that of 4^ is cmplo>vLM 

A ghw in eauUdng canoM. A yellow Htu or PiOwot is obtiuiied by boilmfl tlu 
wood and aawdtifit {eap«sally from the root of £.dAi«waMh end dnk u 
emplo^Td in Burma, 3Iiidrii% and etaowhero in dyting tho gormonta of priorti 
JW^., IHUO, No. 4 )h hut it is paid not to dy* with nsordanti (Tcrt 
cuTif, Jon- 2^, IBPilJ. Tba Lau iowot ia in Araom eftem obtoirbed from a. rJut^ 
Tho bark ^leldii a Fmon, that of a* inri^a. being uaed apparently for 
cloihing in Otalieite and othor ieloii^ (Boylo^ Fiirotuf Ffcinte^ Ths josjA 

hsavea ond root mro employed in MgpiocrE. The Famrs of all the above epedei 
are Euten oocfloionally, but that of -4, is of couniO m«t ponghk 

after. Tt is mention^ by olmoallr all Ihu early European wrilera, and in tl» 
Afn-i-Ahbonp IfiOO | Bi m^Km ann tr orts l., 6fl, 70). Hie name Jockfruit woe ^vi® 
by the Portuguoae from the IHslayalam tr^ha. Kiroher giv£» it tho CliHlMt 
lUimo of Vartb^ma 16l0(ed. HoltL colla it 4«a» 

The fruit is jHldom oaten by EuropaohS owing to tiie small of the ripo pulf^, hut 
the Xntivea refzard it ds oUe of the beat fruits of tha eountry. It li*, as A nak- 
from 12 to la inchoi leng, by 0 to 8 LnebBs in dioineter, and eheuld boooltod* 
fruleecEtice. Lf the eompOnent Eskm be fcrmraiteEi sjid dtetlltad they jifAd m 
akoholio beverage, and the roaatod Mods taste not unlike chiMtilutiu Tlia Tdim* 
of all the species waaons well* and is tonmdjfirad valuable, bofng used for oana* 
dooro, framBa^ rte. That of .4. is the uitiWi^wmxl of eommsri*, 

that of -4. fntnrrifmttiM ia exported to Europe for cabinet-work, tufisr^y *“■ 
brush-bAcks. [Cf. Vortomannus, Tmprls, in /fatf. Feu., ISII, iv., fl&Sj Bad^r 
Jfcffvoira. 1S11> {bayden and Erskine, troniil., 325): Garcia d« OriUA 
C^ Sttvin.; linochotcn* Foy. JS. W, 1308 (ed. Hakl, Soe-). lit 20: PyT«f 
£. Jnd.p lOLO (wi. fiokl. Boc-J, iJ., 3CW ; ausius, Mitt. ExaL Fi^ 

^ym, FL lfl5<3, L; Klrcher, Chilfm IliimL, IftflT, 13fl Atu\ pi.! 

EJho, ThM Man^Mm and Btaod^rvil, 1770; Tabnif (Playfair, trOPiIJi 

1833, 110; Joret. Iks FL d™ I/Antiq., 1904, iL* 180 ■ aD] 


ASBESTOS; BaU, Man. Econ,.G&d. 
frcof. ^urr. ind^^ ixxji., A fihroiii variety of aiupKibole wUch ^ 
Bombay haa b«u called Wlatii-Aa-paii(<i (wick jmide of ihellaj. 
reported t* occur in Afghanistan, the Pan jib, Gfirbwal. Bhopaff^f 
Control ludUilp Ghota ^Agpur, andi Iifyaora^ 

U 


ATeOPA 

Bi:i^L.ADONMA 


TRAGACANTH AND HOG-GUMS 

ftvoToaro itwfiwiisl prtHluptidt^ in India would KOm to ba msLg' 

nifiE^nrttv immoVy ftbout 5 to G ewt * v«IUo4 nl ttik 40 td 4H, tint ths jB|w*t idc-rW 
in thfl dtMnuAil (or tidopWif nuitcrUlp Jim rcmdUsd iti cITojUi Lpeanfl nui4* lO ilia- 
iinW nnd maro pfofltabJo iOliPce* of supply CAf*J4*. Il«wn,E 

dlBcn^vriAi in Contml India twod Rajputima seani Okcly lo provt nf vnlur. 
In N&i'tmber I <100 two Huuplt# of nfibmtqn found in tko Job*t Slnto, Ci3nlml 
IiyOio .Vgracy, wore « 5 nt In tha ImporUd Iiulilula, Lcndon. fop analyiii arl\ 
niMrt. Thp tHTMtor fdpliod that kolh umplM COnWJUad of »rt. fnabla CM^lKiorciB 
cluf^v ul very nhort plnpte. Tlwy winw of inf*fiop colour, oVcii tho khpaIM 
whlU 3 * viirioty boing mv and iiiipuro. A eoiamflpoiid expert ws* of opinion timt 
it wr>ijid not pay to bring it to EudOtas but dint it mieht be found iWeful 
locnllv for tireproof rnokirig, decorative work* etc, [C?/+ ^atoe^ AafhJ-T 

1S43, 3MJ-(5^ ; TiiJiik April Uh ISS#®; RAflftUMk, JiHino. 

iWintori Bnrbep, iran^k)- SRd-T.I 

ASTRAGALUS HERATEKSIS, lUinfif! Phamaeos. t7id„ L, 

479; Aitchisan. Tmm. £•«». Soc, IBot. set. 2). iSSS, iiL, 49. pi. yi.; Erfuii. 
TrcM, Bot, Soe,, 1991. sviii., 17 ; Hoiwe, £ci. Pt. indu*t„ 1893. iv., 267-(!; 
LRi 0 VMt!<O 9 J!R. Indian Tragncaiitli, IsoliViii, iom, kin, etc. 

A Perauiti elinib, verj' comnion in the stenT soil of the Haiinid vslley and 
Khomsan. at an altitude oI 3,000 feet. , . , „ . ... 

t'ronl t1>i» anil perhaps Bovoral olhnr speciH i» Ottamed A CSTM fcjHro 

nr goifiui wliich ctSPihM (tom fitoutM ic tint bwk. Thi, i« kaown m Ijidun com- 
mmee a* Tri»m*c«lHh. It i» fuitliDr ouid lhat on tho itotn bemg cut ArtXi«, tha 
oiiiumr mibetaiwii ahewt* cut oI the jnedulljiry oavity in the form of pipe-Tm* 
uaoan^. Aiujliiaom ohnenm: “ Tia* ii colkclod m 1™ qilMtiUra na^ Bold 
in Khoraean (or iixportattmi in all dirtctisiM to India, PoHia <md 

r » be rliiafly employad in the atidenJng, glaun^. and Facing: of iOTUi (ahnea. 

liMit. of the nuo Bold in India aa Jnrii™ ia thia and not tho product a( aay 
Indian plaltt.^ Poaiibly nnother apeciaa { J. M«»»tt«. Dtfutt ; nnt^^, flusrud. 
(wliar. oto.l «• tjta druj; which waa kncwn aa aaraH»efa to P^y, Dioa- 

raridoN A%-iccniu, oin It ii Iwtaty. if over, root with in ELinii» at tha prCMmt 
day aitlioui^ atill u«cd ia tlrt Eaat. The glim la itnpOirtad mto InAa, Mid i* ana 
of tho prinriwJ innimlieut* in tho (ip iplaator) ortsplaycd by Pi™* to aat frac* 
(ured hunt#, ote, Tllo avarogo value 1» aaid to he abcut R*. 3 per i^imd of 
3"! Ibr Aitchiwfl if of oniniCrti thnl withuUl furtluar kdowkdgn of the plonj 
thou wOJi dori^Tid from kndkig Ufcfr fruit of mi (WKnagHt tho pitn 

irttm an eiperiniEnt wdth th& fl«d. it would have bwn better out to wlmUfy 
ihif BA n npedcfl, Htniw in bJI pimbnbiU^ it be found to be a fom 
nl»fldv dnoribed by Bunge. The drug Donaiatii at pde-yelbw nr^lor 
not iinEIIUk cmihod rwlin, and is vUd to bo oolloch^ by being off thfl 

trw on to o eloth, Efitcn by Indie* lo impro^-o ih«ir appi»rafi*& «id to IbO 

(Tr*fflflWitli]i Soutltnteis the Buears or HOff-p^ of lod^- 
This ii s graup of gUTiht rooamhUng Troga^snth, but iB-ueh infonur. lije colour 
bekiff most obieetioiinble. Tho collcetiv'u aairtn in comUMKroo i* Ba^KA 
Gt:*, given WnlW l»io gam of Ihia clam which llnrt altrac^ attentlen » 
supnoood Id IlhVO been oiported from BnlVi^ra- In Indts theaa gum* «» 
collect Lvoly SiJiown as though iXitchijKin abMrvoe that most of ihe 

gums nro non-lndinn in arigtn. {.rbsmipjidly ond isjsthnr* ttlW ptubably 

idotitkiAlr The Indiutl BwsorM or Hog^m* m « fdilows :— 


AlUnthiU eg»Ua^ 

BomhUC puJabaricUhL 
COCblmponnilin tTOBiyplniEL 
hEoriiigii pt^rjEtMparnu. 


fynniu Amyg^alua 
Sa&eopitsiuin toiBOCLti^iiiiL 
gtorculia msoa 
ttmowp&rmum suTeeldiJ. 


ATRQPA BELLADONNA. Liitn, t FI. Br. /nJ.,iv„24I; 
NACEiCi I>Bfldly Nightehade^ fon^i^ur^ anj^f-fAe/a^ #1^1, 
usirung, tfebmj, Wiwarta. A rtViTse gUbrous herb native #f th^ Westetn 
Rimalaja from Simla ta Kj&ahmir at altitild«! of 6,000 to 12,000 l«t; 
-distribute to EiitO|ri! and Notth FenLi* 
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OATS 

The oOtcuioJ vMrta at tho pLact w itM leAV'W ami tllir ^ried roDta^ whiufi ^ 
p^^wnrfully wciative^ accui^i^ aikI iBiati^|MKii|[>dic. Hlc> propc^M of l|^o 
mv AO woH kcowTk that It mA imnmrcwnry to dptaiL them hitfo. It mppA^ [j;^ 
Jdthough t^ka Hlniobijft mi^t aopply^ ^ «iih bcIlAdoxmjw itm ^iivAlHtk 

lin« \Axn but indif^&ivntly in\'«Ati^l«d. [Cf. Lcuko, Apri. Joum. 7luf.^, 11>07. ii, 
pt, ii.^ 2iU-ll 2 PauiuM {AdunA CutmuFut., uL, 240|, etc.^ me,; PS»r 

/nd., ii.^ S72 ; Fiuckiger ibid fianbtlf^V Phormoco^.f 456-0 ; P*pt ind, 
Htmp, 1^04+ 172; irtf,, *tc.} 


A VENA SATIVA. Unn, ; Ft. Br. Ind., trlL. 2T5; Diithk, JwW ' 
and (furden Crops, pL i., 13, pl.iii, - e]*o Gmsstf^ NJV. Ind., 1SS3, 31 j and 
Ff?dd. Gnus., 1868, M; Mukeiji, Handbook I ml. Ayr i., 247^; MhIIihI], 
Tri^hook Ind. Ayri',, UL, 4ri^-5] ; Graiiixje. The Oats and Oat f^rmw, 

EaUtal—There ere aonu apeciiv, in nddjtioa to li|A caltivuted i>iie nut 

w-ith in Indidu Of tha vi]d fomM a^l omut on the Hinu&tAyn, thwr nrUA ertend- 
Eng from BatiichLaten and Af^tJumEftan in the wwrt, tlimugh KMhndr, KkioLiA 
and Nepal to the extreme rajit in. Sikkim. The wpACim 4. 
in addition to itn UiEnnleyen llAbitut, oecura nn the KIhuba hilK ^ 
Nilgiri hiJJi end the mountnuu of Geiylon. Now^kerf are the «ild Avenaa ftitiad 
ahuikdiuitly ; a few plants herci atid Ibere ia thHf ■T^ti*l condUlianri tkntigfc 
several (auah os i, frntttm, i/air.. i. Uttis., tknd a. CtmlM.) , 

are widely dutpersed^ being niet with \wTy nmHy thnnighout th* tempetviv j 
Hinuiiayikr 

airtfl*? —oi the truly indi^nUua fipeeiw nm over ciiltivat«i| in iDdia- 
And in fact it ^tulld seem that the Xotivaa do ivol ri^cogniae thom on wtirUiy of 
difftinetive tinranH, hom» they do not separately dislingnuh iho ap«elc^ Aftd lbs 
following nacdHMttiay tv^ pebbly denote any 4*^^# inoludjng tho rultU-atid 
4. I—I’lri, fOwin ffi, (sruMfif, j?eiw, potiAiL poMMy. ^n^f, vie, Tlw* 

Would apMir tu Iv no weL^midumticaied claaaie niuiKV fur either the plonlmar the 
KTHina in Intba, Africa. Arabia^ Kgyirfc, Petsa, CHiiUi or Japan. T}\0 brv^ of th# 
Oroflai 4«id the «ttvno of the Latina wm natnoa gi™ to wild ap^oa, hut tliciri* 
flO MiUafWitOiy Oi-idmw thaLdtlior thefjivekaof the Renuw oultlvatcd tiie Oata 
Pauhts Adams, Coinrtw«nt., iii., Tfl) aaya that theohaptef in I>to«ori4* 

on thia » apurioiia, and tliat .^gineU id mply ironaUtfd Onleft, Ths doat 

MOma, howevorr to been known in A^a Minor dujintf fnirly Ktieiont tttnelu 

Ciujiikf HBuliin (TAwi. Bot.. IRM, 470-J) fUHcrfbn mud Ajjiim tun fonwi, %-it. 
aibe and ; and of the fonrurr he «tya that aoeordin^ to Sempion It 11 oMM 
fhfirtat by tlio Arabs, A similar Inference is mwlfl hy the 77erf4£a ^ 

■( 14131J to berapien, but T hn-'^'e not bwm able to varEf y tJkci powage in dUt^tioO,^ 
Thu nsferenw? in PUny to the tlofniaiiH who lit*ed on Ontm^ porHdgf, weilfci 
seem to imply that that Wm mirloiu and intefestjna EkCwa to the RomaJH^ 
The oiieient Slav evim la conqiOClH*^ with the f^alin orw, ao that tfie wejd 
fltwwn would tl^cfore moon - aheep^wwd,"- [CT/. Hehn, Kuilvrpii. und ffaoitr 
JSSH, .'iJO-] De Candolle tOriy. CjiU. PSantM (Engl, ed.), 3T3-dJ t*** 

derivation of oata aa from the Anglo-Saxon ofci or off. He then concltjdas h® 
v^ry interating and instnlOtive aoeoimt of this plant oh fallows As dl 
thfi vanetiefli of oata oLillivat 4 d, nnd notko hni'o been discovered in a tirUv 
wild fftate, It IS \yy probflljlo that they oi^ *I1 derived from a single prchisionfl 
ferm^ a native of eoateni temperate Europe and of Tartary,*'' 

One or two popubr writcre in India afUm that oatit were carrirf 
there in the wake of Oltmgiz Klian, and thut they wm well known to 
the Mughal Emperori. Jn the Am i^Akbari, 159(1 tBlmhniann* tracal^ l^h 
nientioife ia mide of oata in the chapter on Fodder. It has also b«“ 
said that Warren Hastinge, when Resident at the Court of Mootuhedabad, 
eiperimented mth oats ou the grounds of the Mythu Jheel Bo tbs^ 
stiite{ii:&n,t As it may, the eultiii'titiDiL of oats in India eertainlF dst4* 
from at the beginuing of the 19th centuiy. and though fltill un¬ 
important has heen ejEtended all over the country/rapwially in the vidni^ 
of large towi^ and Ktmrl fanns; The groin does not appear to HI! sufficiently 
to justify the attempt being made to introduce it as an artiela of huaiai^ 

ye 
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CULTIVAT’IOK jLND THADE OF OATS 

food, ftUfl iiiomivef it# Habllity to fall ffoin tbc cfiW oia it# lipciiinp. in- 
ducc# its bcittg Imncsted when atill green. In India, accordingly, it m 
uaed eiclu-iively for feeding horeeif. It ban-cated late, the gmina are abed 
REui the atrotr foaea nmeh in liwdiiig valiln. The emp ia, however* ui coil- 
aiderablc value aitice tlie atmw la i:ec:<vgniaM] aa being very much more 
niltlitiDUA than that ol either rice or wheat. 

Cuiih Aiian ^Th.l» ia aimilar to that eJ barley. Diiihie and Fulkr 
aay t.liat with a copioiia aupply oI water, oata wt!l give na nmny as three 
outtingw of green fofider, and thereitfter make nuflk*ient growth to bear a 
thin crop of gmin. A large proportion of the Htuwar oats area Is treated 
in that fashion oa a green fodder crop. An n-ure, Mr. Muketji says, ahoulil 
yichi 30 niaunde til grain and 30 of straw. Mr, Bfollbon obaenes that 
the finest quality of grain w produced on the lower slopes of the Hinmiaya. 
The crop ia grown to a eortEidcniblt? extent in Delhi, Hia^ar and Mcenit 
districtii arnl to a less extetd in Poona, Ahnjeilimgar^ Sataru and Ahme- 
dahad^ All the acrlimatised foriin* grown on the plairv! of IiidJa proiitlre 
long thin grain with mitch husk, and the weight per huahni does not 
naually exceed 35 to 37 lb* 

In the phiina oata are aown m Septeniljer to Oetobert or as anon ns the 
rains have aubaided, MsdliiwnH for example, sap of Botnljay that oats 
are only grown ft# a rahi seasori erop, and alw^y^ under inigntion. They 
grow best on well-draitied Iriable aoiis of a fair depth. Very light sand 
and dense clay ate not auitable. In fact, Afolii^n, are 

grown on the same tdndji of soil and uiitler tha aanie eonriitioiis as irrigatetl 
wheat and barley ” The seed should be broadcasted, and iibout lOO Ih. 
to the acre wip be requitetL The crop conies to maturity in to 4 muntha. 
The grain can be thr^hed out on a board or trampled underfoot by bid^ 
locks! Mr, MolEirion says that a fair outturn on gootl soil would be 1,800 
to 2,2(K) lb. grain and 25 ewt. straw per acre, Oats as given to UoxmA 
in India are invanabty crushed and niixeil with other foed substances. 
[C/. BuiEeTp Fvrmdirn Trsot. of fm STr^ut, in Journ. Ind., IE>06, U 
pt. iii., 367-9.] 

Trvdc ^ —The imports arc sjnall and coma for the mmi part iti ships 
tliat bring horses. Oatmeal is alao to a certain extent imported nndfir 
the heading of prov^ions,” but as it la not separately declnrsd, no 
partioulara nan be furnished. But the exports are more eousidciable tlian 
would at drat sight be antiaipated+ Ouring the past 20 years nr so they 
have fliuitunted from 50,000 to 60.000 ewi,, valued nt from li to 4 lakhs 
of rupocs. In 1906-7 the nctwd figures Were 55*618 owt., valued at 
Ha, 2,25,022. The traffic ia not, however, prugressive, U goes very neatly 
entirely from Bengal nial to Mauritius, 

AVERRHOA B1 LIMBI, UntKt FL Er. Ind., i., 439: Cautblc^ 
3/dft. IntL Timhir, 119: Pharmac^j. fwd., L.* 248; Cooke, FL Frw. BumL, 
I, 168^ Ilnthk FL Upprt Gang. Phim, L. 132: Geiu.vijicisje. The 
frifiW, Idindd, puiich-chakhtg. pu/tfsw^Mrddu, nfimbf, hainojom, 

jbrfa^rouH^n, etc. A. Capambolstt fdnn.r fAe bartnoTiin^, i^ammk, 
kamamjigd, kamTangd, fantamk, Uimarta, etc* This and the 

preceding are ootmaonly cultivuUd in gardens. 

ThtWc treiM, riiOAi, acwidiiig totie Ort*, 

in MiJnya avupwbaldj in Miitnbnr, nrefiHrly oXt«Mi'‘ely gre«n for tlw iRtke of 
thidT (niiti. It i* cu^toniiio' to tt« 4 of tJvftir having mtTiHliJood by tlm 

97 1 


CnJtiva- 

tlom 






cnp^BiL 


Tifude. 


i, 359-60« 

BilLmbl 

and 

Canunbolo- 


BAMBOOS 


THE WHITE MANGROVE 






D^_P., 

3aa-L 

Wliitfl 


TmhJac, 


lElMliurr,. 


D.EJ. 

U 336^7, 
370-M, 

437 j iU 
333 3; Ul. 
71" 30. 400; 
v,,aae*€7ei 

vi^ pt- 
33L 




Portugde»« [toeh Anusiii;^ ktrm&ick ia not only iij3jQiLtiDQ{>d m Iho Mtfmrirt 

ttf B^eF^h^j^dan HJid ^rgktnfi^ tran^l^« nT n dataopproxinuitcly IfilH A.b,, or 

about 2? ^Tuzs EXter Ihn diKia\T!i^’ of AmndiiUf but it la dcBCrib^d in vuch t^rma 
Ob to 'kfa.vo nU duubt whutuV^ m to Itfl idmtzty. l^bcr jp^tv hi4 AorUUnt of 
thm fruit in a liat utVegotobb Piuducts PomiJiar to HindiUtnn/' Und Uiakea 
no lOrt uf ffug^wtion ot ib hutinf^ btioti only iWBiitly Jotrodusod. TTiaio I'jiuta, 
wh^n tokirn inouajUDUtidn witb ndatencu of a SunAkritimun^. may boit^gurdiid 
B4 throwing gravu doubta on tho AUpponod Ainorin^An origin, of tlio jtorwMtninipn. Tlio 
fmtt« of tbo JviJiuiai rip<>n mlxiut thotniddlo ol irumnu^and oro u«d In pirkka nnd 
curcioBw Tbo fiowfen obo are tou^iimfiA prowrveil. Of Ihn 1*^11 tlui 

kavM. rofita and fmU. having antijKJorbntJo pnopertloi!, ore uwd m i^olitig 
The fniiu ripen about danuary, and wban itnwed am very judat^ 
abb. The Xatfvea somatimjea oat tbefn rapW+ Vtlvail unripu they are OAtriu^nt 
nnd are used u &n add in dydngi or tn remo^'e imn-^niauld, owing to their 
Oontiuning mneb pUtaHium-oulatu. Thn TtuHER ia aaid tu be empbyed in tba 
Sundribona for building piirpoece nnd for furniture. [Vp Linieboten, Poy .3- 
Ifid. (ed. KakL $ 00 .)^ iL ^ 3d; Aooeta in Cluaiiia^ ^MfL Emt- PLi. IdChS, 230 ; Jocobue 
Bontiiia in Fieo^ jmLUifi m Sat. li Afed.. vi.^ 102; Rheede^ Han. Mat. ^ iit., tl. 41-4; 
BuebbhUu^Hnn^tOU. StaL Ace. Xb'no^'.i !t62: Taylor, Topoff. Stat. Bitem., GO; 
HeodrHm Sfwrilfp Mai. Mtd. Mad., ete.p eto.J 

AVICENNIA OFFICINALIS, IJuiK : FL Bt. Ind., ^Y., 604; 
Qfloibln, Man. Ind. Timbs., 5*16 ; PAnrfflocc^. Ind., iiL^ 82 ; V^rbenacb^. 
Tlie Whit* MAtigrove^ bCm {hantlj mtsda, drnAtim^fip Jbciruti^iid^n, iimr^ 
tiepaki, thame, latnebp^tc., etCn A snmll fruie or ahrub of the salt luanhce 
aud tidal fotesta of ludb and Burma [ found alui in the Andaman and 
Nicobar fjiland^ and the Malaya. 

The BjlXK of thia tree ia aatringent jind twed hy tannen iAffrL Ltdff., 11302, Xo. 
17. #8}^. IT^anabee of the wood ore iioed to woah doth# Thegiuon fniit nuxed 
u^tb blitter and boiled u made into a plajrbor for wftuufng and truiiiaring huzneiua 
and to bcol am4illt>o:c ul^rution. The TiirBeiu ia hnt tie and etnptoym only fur 
^m^eod; it ia reported oe uaed in the Andnmena in the oouairuciton uf 
oil-mtUa, of*. 


B 

AM BOOS (the Bftmbuefl£B af botunlfitA); Fi. Er. Ind., 
yikp 375-420* S. Kurz, Eaiaboo uud 1(4 Ind. Fsr,^ I075p i.* 21SMi9p 
33G-62; Gamble, 0 / Mni. Ind., Am. Eoy. Btd. f/rtni. Cak., 

182 i^p vii..; alM Indw I9(.)2* 74fin-57 ; HoeVj Atonoff. Tf^ak land 

Alanttf, iV* Ind., i88ib 57 ; Erandb. Btalogical NtiltA ^ Ind. BaiallMXtft 
/ltd* For.t 3iX7.» 1-25 ; ReTnarki on Strtn^are of BanJiOo Learn, Traiw, 
Poe.. 1907* vji,, b2-92; also Ind. T/m, 1906*634-85; FfBcman- 
Milford, BainbKxt Garden, 1896. To econninia* a^oe tbsso works will not 
ag;ain be cited, though lively conauEtod in preparing the review Ibat foUoWH 
cf thf vnrioujc econcmiEC batnbof}9 of India; 

It is propi^i bi> twt the Bamboos fnmi the practiEal rather 
than the aoientilic standpoinlp and nccordiiigly to deal with tbuni collec¬ 
tively itufte^i of under their oepanite genera. But many of the purpows 
for which baml>orj« are titiliiied are mot also by the CaneN p. 202), 

by the Reeda, and othor basket and wicker-work materia la (Baakjeta! p. LI 5), 
Tlie Cnues proper are climhLng pubnsp and the Eeeda are Bpecie^ of graoses 
which* from the iuduatriol point of view, are very nearly identical with 
the smaller bamboos. TheKeedH proper ore the aj^cies of rtsraffm iit^i** 
oa also certain species of Jri/urfltioriff* ^Iriio^Io. 

iisfhirafitH*, s*irrfitfrttm and 77/i*/n'i. But nujuv basket^ materials 
jtpei not grfwes. and the Jink is thiw given that carHeo the attempt 
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bamboos 

AftUlfDlMACEA 

to olftMlfy th^ inilustniil niibAtAiiDCfl away complnbely fiom tli^ Bamboo 

and ita sssocrated into Mat^p anti I l:t b^omes JogimUy imposaiblf^ tf> 

Boparate Cotioa, Silk &atl Wool—the cticl mattlag matemh.—!£o[ii the 
Bambooji, tlif^ Canes aekI tho RectlE. 

Thct following ate tho oliief Indlafi genera and speoioa of the 
M recognieiKl by botanists, togntbar with the more valuable special pro- 
p&rtiea ol each :— 

AfnndlABfla orlstilap h^im, rata Eaiit HizaAlayo, P.ELP^ 

alL ft^OOO to n^OdO f« 0 t. . 1 . Mumraf ^iiuilUaiL vt Jmlian bun- i,^ 335 - 8 , 

bMO, nut with In Snuth India and Cnylnn. .i rlr^xHir, Jiarr; ^ enuunna 37 I. 
ipacies In Burmoy distributed to the Nn^a hilk and AsB&in, dt. fipOOD to 7+^00 
fcnt. Xhn fiUi t»niboD ol Aasunn whom it is used in hoiuo-ConilrnDtioa. Bamhooa« 

-i, /rtirmtn. Amr; thn MLnuihiyan Bainboo—Jrr>ta tho liavi to Am^Uoi 

4,000 to S,000 i* thfl a4^#i na»^*, B»miwor 

ktm, Mnnt, ufAnja, AwIifio* ote. OnJma w axportod to tlm plmiv wlnsre th*y a™ JHH ButJmxk. 
woTbed \xp into (wi4tAah Ikhing-pocUt lining for ronfa of honua, IJiSSSj**’ 

nrrowji^ buabec-wvrb, Otd. Tho noat littin baaketa usad by tba hillman to hDld 
thfi wool and dktafi which ihny bognik laiHUja bnura k mmls ot tllo 
iMkulboo. indL For*, 4J-4| xiv.p $00| Geow JJcno^. Fi&n>ua 

n., laolp 13.] 

A. OitcnUdoELap liArKip ar w^pnr, a thorny ahrub oC Khaiiia 

and Joititia hilk ^mployod to tie thotoh. lUf. ItvL Faf.^ ll^a, tuvh 

Mu/umi a nifta|]±lape Hpodeo of tho Enileni Minudaya—tha 
win^rAnA^ eto^; oBoitk an odibio »w4. [Cf* ItuL For.i aiv.. alCHrs 

For. Admr I^ep^.i llKia^ 0.] intrr^Mrdin, Mwm,' tho m'goiik. tl^l rtf^aib, 

pdj-mioibv pivn^ noit, oteiw An EBSt-Himolayani Mpodoa. bIl 7kU 0U laatn lo 
■m exoaUont hcH%G plant, th^ ouimt of which bjw atron^ mud Used for Fbhinf^iodj, 

rotU, bASkata, mnic, etc, la lori^y oxportod frunl Darieding lo tlm pLoina »ec. 

4. khM»iwknaf JHuan: thtt nnnifbFi^ for n-ibddac namjaA^J, n vpuciiM of the 
Khoaia Kilk ait, CpOOOi to BpOOO fwtr la often ipOCioUy cultivated uid used 
for wattk-end-daib walk. -i, Sam¥*s Noga and Jointza hlUa 

A ^occluJ tdimhj ng - p laji t whloh Iwi iuc atam&n* and ia known do manpUp 
kewif etc. ' It k Eued in b>ukeb-wark k buE'-biiilding, etc. jI-^ Uiit^lnaaNt 

aoiethfir aliml^ng^ speci^^ may oko be mentioned. Jt oooim in tbo 
Jaintia bUk and ia known H benengi- k used aplit M a binding; tnoinrijd in 
hut-building, 

Af rtcvmou, Mvatvi din nud^, pAprum, trJkottn, pAr4^^ ptti- 

^lU, etc. A JD^jeoting gregarioiia ipOEdea oxteiiaiv^y omptoyod Lo 'luot^ *fa. 

fnakieg and for rook of Natt^-e lieuoea, fiTnoeav gPUtlcn soppoi^ eta. Lforgcly 
uotHl In. Darjeeling ju fodder for ponii 4 {/jwT- A'or., IBAS, xiv., 

.1. tfitki the high^let'dl rik^, dan niViffai^ ete., of the N.W, , 

Hic3aU>Mk (from tho iutlejf nit. 7,(180 lo 0^000 (wt. la Ihe OominOh under- 

gmwtli of dwdar and pinoi Often flowisni gregarioubly. -ir ii vipArln jijp^. SaqiaiiiiSU. 

the cAcvort—obrubby fipeoicM of the HUU of Soiitlierri aurd Woatem 
Jndi% apeeially abundant on the Nilgirk Loitgoly UJed fer matOp boakctOi KmAl 
waUdng-atjeka, etn, > exported h> Bombay and nil Over IndiOr The young ahoota W«lkkciU«]E^ 
ere eaten and tbo Ji[7°in baa often proved of much volue^ 

Boiuiiuu arun^bBaBOp Wiifit, The Spiny Bnmbo^o or hanau ham*, bnher, 
bom ^fftajpo, jbil^p WA ktdo, ktlaiMi, nu^r bdru, f 

nuf h&n*, iwfru« pnUi^wfru (hollow bomboojlp %alafirei, etn. Thk 

uil^ gromful iHunboo k both wild and cultivated ail ever Inulia and 
Burma, except in ilio Himalaya and Sul^HjRUilaya and the vnllcya of tb>^ Gengua 
Olid Induii, J t U acoroe in tlie Control t*^ovilu^ea but not uncncnmooi in Gujom'U iiaiitiat. 

Vary fiei|uecit iu Oirkin ami the KnmAttikp both oa a anuili and aa a Inr^ 
variety, and qbund^t In the Konkon end on thn WiWtom Ohot itmgea, In tl^ 

Doooon itoconrainthn vailayalila it okodoea thmugh^nt ^OtK fndkk aeoafUting 
like NiljtaLrk to alt. 3.(Ai0 feet. SoocOe id Northnm end Eoelefn Bengal juhI 
Aaoam, but becomes cOnunOD in Burma from FagUi and Martaban to Tenonerink. 

Ooiublo telk ua that Ll flowert about ovety tidrty yean and k reprodbewi 
by letd, but H\‘eral a'titcnt in the Indian proae aay onlj twice in a century. .4 
fon-ftL uf aurpoMing aplcndour k tranaformed into one of ELaulntion oiiil deetli* 
eofin followed by ilie^ until tike charrrd atojpa, duet and nahaiL nnu oil tliat 
niufuiln. lint eetdlng would appf-or to tjiko p>^lace in Kotiona. A writta- in tbi^ SimJluifi.. 

yo 
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BAMBOOS: 


BAHSUSA 

TU1.»A 


SJEbl* M. 


SUKiy. 

r«d4*r- 


Htdkijiw. 

fWvUitir. 


Tbr riiJltiB, 


lBpw*trKhl» 


D£.P<. 

PlftiDk 

B&|]lbg>p. 


Bttmlwfuf 


BJE-P.p 

1. sea 

Klmi^aTaii 
Bun boo. 
CbiMw nueh 

EjUfittL 


DJELP^ 


naori-btaiikmg. 


D^P-p 

39^ A. 
CDBunon 
Bun boa of 
Bicft 

Cbiintry- 


di»irjibw Muj lruiziifcwt4&tba of lliOiiJ ii« H^'r^jkimonriEHl 

in TuiVMDCDfv^ Dxtt-odcd to MiUjtbpii' ixt tlitj fulioHiog iKuawm, kind jji tlin nn^xt 

yw to OcpOr^ ikiul Mysore, 

The mds^ which eamewhat nwembfo nr» feiDloUf, iind hinv3 in tcrfjiia 

ywt proved of gmit vaJya in Hupp^laiiiontinK; fOod-auppheB, rewirn eHIWK'iidly 
sineo ilovirtaridjf V^ry Ire^iusntly itocoiup^m HKlmna of famine or WWity. 
Spet^iig; piobttbly of Ihui OTikm, Church (/^ood-^mijur of Ind.^. 102) |^v^JA tho 
nulrimt iui 87, Ho tyion remiirkfl,: Tim IlkhI vqJuo of bumhoo grffsin., 

After tiir roinovni of Uir himk, ia high; ila drfreta jut' due to tho Tow proportion 
of oil uid Xiumr^J The ojintyBii, ho »ay*^ nlinwa 7a 7 prr wni. of 

fltflrvh^ J J'8 ikJhuiniiiojVla, J J O vnUrt, i'7 flhpo^ 1-^ umH and oil The yot£fi|r 
aJuwt* ffazfhi bdAt} ar& ipn^rdily oateti mkd iioniewJmL mwmljlnt Hapumgiw j thry 
appmr abo^o pound in Augum, Tho leOVcfl are very brjpjy cri NployiHl lu fodder, 
tuopo MpeoiaJly fur bufioloiM ond ekipltiuit?i. The" lea%.\« aud trndrr twigs are 
«l«a ua» MMEktcxifAIiLV, being BuppoMed ti» pofwcHfl efcnn:iK>rLag<igi4jci pro | 3 ortien. 
Tho dlicikJUs depcunt vntliin the Joiiib^ known jmf 7^o6iijiklir^ tHoupd^ ftumd In jimt, 
ff not *11 bvttTkboofi, WM firet ubserved fn OOnnecliun witli thi« kipfcSptir 

Ttjo Cnwfa, wjtieh (attain a hoishi of m to JfKt fniE. nod aro tu T inched 
in diameter, are very largely employed (aJtllOLtph this is by fto tnmm oiUt of 
|}hj b»t E>iuuImxm), but ihey are natlier CMtoked luid often kmifty. At I lie 
same tiino the donuoly intetlncing Lhnmy braiieKiieU moke it ditlk tiU pi ettmet 
ihi.- follc-d Guhna hmee it I'a not a apecies t\mt Would ciillivahiJ hi iliu 
cCkltmierrial "Lipf^ly of iminlKKiSL Blit nn a hedjf.- h Tiiw often |H-iived of great 
value, ond ELS Mr. Oi^hle aaya, OXwpt expInBivea nothing would htuvn mtieh 
effect against ft It is often hodly attocked by a stnidi heniipteraus inai^t. on 
ap^ which hna boen dosezibed nndor tike name of bivNiau^PP {^tebbing, 

Tnoceja, Thia attiwkJi tlie leaven in such lauLlitude^ that it 

eauHi a sort of Majtva to form. [C?A Tay^n-p TWj^. Sint. Dacca, 1840. Ill : 
P/mnacao. |«d., im\ Id., Janpiw Niehdlk Jaufn. Bamb. ATof, Hi*f. 

Sat., I8l>3p viii., 208; l4»o/ild. Far., 18115, xiir, 00-5.] 

B, BakaoM, Ttia baltu Mn#, baikua. bbalui^, boro^nf^ f$l 

tcii harda, wamnaK btru, fwAew, ote. This WGii-niark^Hi 4 vnd most, useful 
bAcnboo id a native of dv plaind on tlie eoiterti side of India, Tire cuItm are DO 
Ur 70 feet bgh and 8 to d inrhes in diameler ; nodes swollen with n whitish ring 
above (tad hairy below. U » pmbably ibe befit And strongest apecLsd for building 
purposes und 11 greatly esUwmed in Caloutta, hut it id not a tkiuiiiifomn pinnt nnd 
pouJd hardly be chosen far omamenUd ptiq^oecs. It k nniclj iwefj lar srafToldizig 
aikd is very diuiddo if well seusohed by inuperaiuii in water, a jrruceM said to 
prolretit from SUbsKiLksqt attoek by beeties (IKorih'no PAms, For. 

JaJpai, laOH, 2£LJ k , 

quta^ 9^0/1, Tho bidhuii, aoi fidFWp mul^, makni, moMir, 

pfsoffAi-^lFi^pri^, |Wht+ drotMtas, Wd-maJbm/, W#n^-/ak. etc. A JimdoratO' 
lust^^pmccfuJ apeeiaa^ found On tha lower Himalayiii from the Jumna to Assoin 
and Enstem BrngMl.^ doubifully wad rLpywhero wait of Haraila but cainJ'iirtn 
D**f Vill>g!» ^ atun^ RWda And can*]!* in Dehin iJim. In Hilclifm it is tiiat with 
lip to oJt. 5,000 leeLi Culms ^S) to 40 fsvt high^ l | CU' 3 inehfift in diarnnter, aitd 
liaving the intemodes 15 to 18 inches long. Strung, stniight, linrd^ gotKl and 
miieh IVtOStibed^ and smea they din? fTom the graoiui Well npnrt pianlations ef 
^ pruiltohly wisrkcd IKaujdalp Fofr Fir 

Cw, i/+ jPriee., Lvtflp 367|- 

R p^jmarphftp A Conimon sped» la the umwr mixed 

forests of the 1 egu 1 nnndi aj^tl Mortobsj^, often nsArkeinted with teak and dts- 
malted w^tnriUiJ to Amw and Efuteni H^rigab Tim cwlms. which are foLind 
m miD ao to AO It^t Wflji aivl 3 to II in fJuehiMWv murll 

|]r«aehed kbovn And curving dswawnrcLi, Tho opwit* {■ luinwn in Biimin at 
^Uoi^asq (lyu-Men-inah ia Ambuih ns Aetud, nod m Henjpd as I'dtan Mud ; 
ts Considened bCia of the Ijrfist bamboOl for waUsp floors, foofs oF hotisai bte, 
Wfr Imd. Jbr., I87<k i.. XXn., 70 j JS^^7, iitii., \3\. 2d3 : 1W)3, aiix. 

244-6, 6J3-B ; Alpin, Rcpi. M:tp. Sbnn 1887-8 j /inf. and 

EnH Api^iw<r^ iS&T, JiHS, ete-J 

B. Tul^Ap #iije. The Cofmnnn. ftomboo uf Bengal, tufdb, loim, df^iAl 
bam,JMil£, maj?ort ^>onlC woftfa, fwin?, mkrleagu, tniicnffa, a«li, Bramune, irafff, 
^-bdm, frfiW/p fasi, fm, ffhora, rArtW, tA^utwp ete. This ooDura in 

C^ntnd and h*xtem Benifid, Asmin and BEimui. alAo on ihe h{l|s of the Wrthem 
Circam oDd prubnhly in UrfseAv It £s ciduvatrd tiiruugliaut Eastern tk^ngal 
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BAMBOOS 

(IKNKUX AND iSPKC?lT-:8 dbnmooaj^awus 

HAMILTOKII 

HJid Bumui^ ftnd in |XYhnp« ihv untMit ciaimnon I^HUTkbwi in I he rip* country of 
Bcnp^ ttJtd Afttuuii, It in, vom^wfuit diflkiiiKt la from m. 

MHta aMr nud dm twp |d4ntif an> cumrsqMiAlly ufloa much confinK^I #Jid th* Wwna 
vcfiuicu]4ir nttUHs lt> ^ithor uicUKrirnjndl.jdy, It dou'ers ^ri^Li^^iuily ovt^ 

CojiHidtjridtNlB ncHM^ but flingltj nownring eluEfipii im mrt Unmuml. Tim oulinii nru 

gTHn, with ^-ctbw - thoy nttiun a of fmm to 70 fnaot nnd 2 to Uri& 

4 inchof jfi ddr^kncmt They uys rcgwtJod aa Hlronf(, but imt bo much so rw thoAe 
or A. Itfrlraon. JUixLufgh Hiyit tj| 4 t jf ef«u»TiiHl ui wtttor thpy bocnmo r*Irty 
diiratrttf, odmrwiwi t3]oy Kry ooon dovourCHl by u Ami&ll fle-frirhn. iMitb. 11*1* 
culruA (iTQ for bkij]dmg pur-poAea, roofLnpt, icaffDlding+ tnnX^ ju^tl 

haakotA. fana idndaw-]!4iDd^ ntc.* lind whnu ychunp nre packked and 

B. tll]^U, fifAratf. tn BfuigftI Uiia ia tho Adji'hf' Or ^rlAinH. ttmt ii FoiimlA 
Bamboo juimc whiinh in South India is aljin to ^, 3^7 

In other partfl of the country U ii the Oolcien or "Veih)w Butnhoo, boride, *on- 

kidiuk, OT or kuSfta, una. teanet^ Mo* Tliia (Mumn- ^jutKKJ- 

apf<H'M4 ia OUltiVntcd nrid mrw wrikii o1.-*r the wamrer porta of India and 
ItumkiL ^ ita ortgiiukl oi>untry ui uacK^toin, btlt it ia found in J-avn, BJjiuritiua, IhtaiaL 
MactfigoNuir, tim ^>'eal Indiee, jki^xir^ ofid CVntnd and Soutli Amiiiarv, 

otc.. Etc. The oidnu tim bright greon or atripAd glUcn rtnd yolluW, pohahnl, 
ahining. They attain a lioigJit of fjtim L^j to AD foot with a dfajiwtcr of fn>m 2 to 
•I nodoa arc hor^y rniaod but ham a ring of brawn hoint Thfi srpodfa 

ia uanrj ohii^y in baakot-maiung tmti t*i anme OKtont in haua#-cciruitritotion. SwIal-tiiKkliig. 
lO/. Uaboa, fivtui. OroMiKJf^ IWEHh HD; TnJhot* L4iU Trew* m-t ^7 ; I'lmiin- 
l^r^ Ifom fTortf- /?«!> Cameronb IDO-tp S2I.] 

CapbAloitiehytim oapfiitiiEn, Tim po/w, 

etc* A Ahnibb^- wmi-Mcajidi'nt hamb^ found in t!m f7orth'FnAt IL, £bS-S. 
Hittuvlnyn and in the Khoitia. Jain Ha iind Nogii hiJU. ia a grocefid plant Ifortb- 
which often forma denffo thickotf. Tlie wood ia uBE?d by ilm Lopohoa in pre- «a«tOTll 
frronce to dt»l of imy other ktiyl (for mtildng bo^n nnd ftfTowa)^ and ie olao BpeciSA- 
regonied ea good for biLaketa. Tho jofnta of tlm cikbita vrv often SJ feet long. iStmmd 
Tl-w lEAvoa aro cmpio>^ m Foucm^a nrwi the mda ore mum in timea of frmteity. 

a fArcrMlv, ¥irw* fa known fu ioticjiy, otCr 

A deciduona urlHOiPeacent tMUiiboo comnum in Burma, arid after 

fwf«riHUH' arefriifB la tfiHRrCp tho moat abimdimt of uU EpcciaAi ft SAS^ 

ocoura nlH in Chotn Nrignur rind Aiwnin imd la beinK cultivated e x peri men kdliy flunnaw 
in Soullt In-iiiil, The rirlma ot» largHy uaptl fdrr Inailding pUtxHrMiM, l^^hating Spfcslea- 
timber and InUt-rmildlig. fn Burma tha joir^tH um employid ffir boihng tim 
jbminyiPi or glutiiioiu Hoe, tho effect being to pit^ur^e a lung moidci of boiled 
riec which can be oaJTH^ alxtiUt and eaten on jonirrej'iv, fn Mjinipur [ obaerved 
my ooolica invariiibily cooked their food in jointa of grean iuunboo. The foct of 
their being ji^rwn and tIm priMcnioa of the fluid withim atsenied to render the 
fire inrapnble of birming thrao wo^Mh^n wHik i ng-pota. 

OandriKailDlUl This la jiometfinH ConfuWsL with 

tf- and, like it, ia often ColltHl Ifca proper nnrnr# *rt byrlfTirtt, tit 71^ 

irtipyw+ wc^oy, iroJbhi, etc, Mr. Alpin (/^r/k. Crt tAr Shan SUtiuM, |^7-Sf Kv-ftlln 

cjdh) if k^na bombim, It in a Infry tnffod cvrrgrtteft apedwi with oaby^grey RimbooL 

from tWl to 12D fcot in length a/Ld (i tn ?t iticHc^ iti. ^UametPfr ft ia found 
in the rropar-nl fonwta of nnd of Mikrtabtui up to jtIL f^tj. clueflj on 

Cnlcorttiiiua rocka. It ia aaid ta flower apurndically arid not to dio off idtcr Hewer- 

fng. XfN>n»t (jffHraio wnrfpr IttiL Rtilr and /ir/ffre, 1901,1^ Hill) anya the eulm'k ore Jrfwta. 
employed for bent majita. 

D- gIgUltaiUp ITijh inily gigantic graca ia n niitivc <>F Ihn Mohty I>.S.P*, 

z'cniiiarilft Imt mnrh cultivated in Bumm,. wlwro it in knuwn O* i£Wi^o and in IIL, 7L 
Awuuii Aa lAwiNL II ia uaed in Bunno for pO*ta Ond ntfters In hou*^ bntldiiig^ fTtont 
roc mrtc, Etc., ajid t lie J ointw for |sarhi, hnxoi:, flu mrr-pota, etc, Tlic Jorge cujmi: Roaiboo, 
fofsen I2W feet hjng and 20 to 3D ■inchea in eircwnferemne} are anid to fetch „ 
it*. *2-4 fltich, itf in ^tjolttfty, Ro. IffD to ttn. ItMJ per htmdred. At tho Ck^kmiol 
onnl Indian Exhibifion,^ fj^ririflun, I hnd extra fine eulma cut- Into ahoiHb IcHgt-lia 
unif pcepared lyiijmbn'IlA a^ai^ilitp wh«r they reorlily fcLched Im. to Itta. tmoh, accord¬ 
ing to riKc. [C/. Varih'^rna. TrtirrU, IMO [ed* IlakL Socih 

^ 4fr#j A 4rw. In the lower North-WnSat hilli thia fa p 

oalM ith^ : in Darjeeling iamn. putc, and fia^htO ^in Aatoin and Burma 71-3* 
■reewe or kai^ui, /onoy, iflernote, rmbO'ifpyrJ'wiH^ 5 ^, rtc. It fsk a larga tfijl 

Mrnlxh> that Huwiim ifpi.muJic^y and bIh> gn«gariuu«iJy. It otxaira in t^ JTorth- BAmlKm. 
tAnX HimiJayat AHzMn, Klioain biila, Sylhiit and Upper Burina^ ami ia didttl- 
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butfHj wntw^nl to the &lit|«j^ thoiigh bey'ond Nepal it fit iloubtfuliy iodi^^uau^. 
The cylme nin from 40 to ea much aa fiMyt la hflghi and from 4 to 0 iiuihef 
in di&im-tvdr; the ood^ are marked wtth rooi-adAra, the ifltan^'udea opb ri to ^JO 
iibc-hrsi le^^h^ tuui ihe waJta h^f aa ineh thick. It if the comnioii bionboa o( 
DkLrjfi«iin|f, the thian and Adedim, and ia univ^ezaaUy etap^oyed for alL Inude cf biAatcet 
bukd rant workn For huilduig purpaftca it la not irtn^h witceim'fih Ttw youzi^ ahoQta 
aro enteu ea a vofdtabla, and in AaBam a apeciklly proplired Mohetjmce kncwu 
iifl ^oH-irri^ id oaten ae a luxury (Hooper, Hepir Lo^cr. Xudl 3T)- 

The zanoT layer of the rulmHohcAth ie DUiu^ for covering Bnnueae cigiLretteo. 

Beferring to ita oirof^llng liabit^ Mr Oli ver rtya s ** tutiui thny hiive do Itw* 
to anpport tliejn^ the mein atema bend over, lormkiig itnpeaetrable thiekets, and 
tJie Uib-rfd brancluM faceild vertically, often fonmn}^ fhoolf nearly oe long hd the 
HUtin etrnni." ^Ir. ^laiiBOtl ulludoa io the Viklite ef tide fpeeled to the tea ploaterd 
of IJTLrJeehng diatriet ia ilioding their plontationji from hat and ^-ioknt vinda 
[Cf. ,4j?W. iof?.. 189^ Xo, 27, 245w 260; Kanjilid, F^r 47ifC. U. /'me., 19«1. 

ao^; /V, .4dtt»in. BfpL A*JKm, 1090-7, 14.] 

D. Heekerlp rtiat, udfcy, ttfKtu uibiviajipp poM, 

fifi, featm ii4a A large hpLmboo with long cuniitig breJiehca^ mot with in 
the Kboaia JamtiA hiUfl, alt, 2,000 ta 5,000 feol^ in llm JDtapbla hiilo, ulfle 
iHikkiim andia diftr^huled to 0hai¥M in Upper Burma. The culn'^ ore from 
ibQ tnet- high ozul 4 la D inehee in fUatnater^ walk about 1 inch thick and intomtpdflf 
18 to SO inehea long. The cLtlma am u»d i n tnaldifg water and roiUs pads tchunpeijL 

D* leiifhpalhhtt a large and handaoma bambno a£ iluat Bcngfl 

iuai Burma, chLcSy near alroamf^ It ia known m Mqa^i, ora, VMi-y9 

4U]rfJ loDa^. TTo-yn in Burmsao nieanf " Stin^ng Bamboo/* a name given in 
uliTMlon to the inrilatiug hnirB on tho ahoatlu j1xi eulmd reach to CTO feet high« 
fntenmdce 10 tn 24 inches long and 1 to 4 iitclirv in diameter, uitb tlie wd-lf 
ll4Jf an iorh tllick. It often ithLa at the n£>d^, and the gulm fhaathn ore papory 
and mom or lew pentiatent. Tt k not much appreeiaied a# a building materiM 
tlbough uAed when better kinds an not available^ [C/^ Jlodraj Admitu 
(numemnf lSft0-9 to IfiOS.] 

|>, BitmirlM- Tim pugridny of Ihirjeeling, usadah of the CjIafO 

bilk and the rino, mht in NtfpoL A la^e bamboo, wi^ cBtpitom atema and 
few rulnu, hut theoa 50 to 60 feet or man high and & to 7 inchfa m djjsmet^. 
It- Dccun on the hilla of the Nbrtli^EoAt- Bimslaya—Sikkim and Bhutan—at 
ollitiidc* of 4,000 to O,000 feet, also At Tuna in the C^aro bilk^ and k ouItivaEad 
in SON^tal locdiitiaa. It is the huf^t and p^hnpa the moat beautiful spcKin in 
8ikkizit, whete ita thick culnm am ptefomd for making the for 

in widch water and mil k are oaniiHl And butter chLume^ But thn leavcA have 
the evil rtputalion of bemj^ poijnnotiv to ealtk and hornet 

Di strkuu, ikMj, This is tlie moat conimnn, moat wideapread aiiril 
moat univffaaUy ueed of all Indian bamboce. It ia the *^^Male Bamboo,^ the 
Avbu, bdnt bdna kAiinJ, lamt^ imtAdtn, buni maf. Mns, Aafpoy 

iAiurUr kdfk, mungil^ jhiN biXam, midhanajMir^tdru^ luuko, tnypaini^ 
aLc. Is deeiduoue, demoly tuftHk gteganoiU, hna strong uiten solid oukpA 
wliicb nveragn frotn ^ to 50 font hi}^ and 1 to 3 Jnehofl in diametor. It oecuni 
nil all moderately dry bilk tfard-ugheut India and Burma, escept in Xort hero and 
Ekutem Bengal aruj Awom^ In South Tndja arid Burma it reochca ii large aixe 
Luid hoi- hollow cidniii, while in the cMer Deocan hiBs and the Siwalike il ia amalkv 
but hoe nearly solid nuLm#, Flo wering is usuaily gm^arieua : the daw'ere appear 
in the cold season, the toed ripcnji in June and ii shed, but the busk niuoiOA 
After flu^^iiTinii^ the planta die and are replonsd by seodlmga. 

CoJr Dovrton (/n^ nFfw^,, lx., 52^)' gives an aocount of the Tgdiftni uace of thk 
bamboo in ceunDotion with the Cikditi^ Pro^inoea that might be consulted aa itii 
clLarenteiiHtie of tha apecioi whniii%'er found. Amoiigsi otbar uBaB«^ ho raeutioflJ 
raftem and battens, epaar and IndSV^hafkv walkang^Slioksp whip-handleit the 
luanufoctunr of mate, roofing, liin^ hond-punkalUf UmbmlLu^ izhiirs, 
for holding gmoee and oib bow% artowa^ and eordsge, etc., etc. When convcfhxi 
into charcoal k in requeat for the Bnor sniitht'^ work. Tho dry stems aJO 
uesd for torches and the pmdiwtiop of dm hw friotioEt. The kea^'os nm much 
iought after 44 food for buifaiczea and even for horM. The seed is used in djnrti 
of famine AS A fuod>grain, rtnd tho yont^g iuid t-endt# sliO^Pts am *!*»> lotgely cAM 
m vegotaliks {Rfc, Ikf. Jed., mS-i, ii., lift, I56p lodj. In anothof 

paragraph pATticulAra will bfr found of tJio mcent end highly interuting dieoovecy 
.>f 33,imna (swjclwronJ asen nn this spsfdoa [CA Afri. L*dg., IftOO* No. 17.] 
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Olif! ibft clii-ef European ubbA for bambcKT is the ifianuf+wtMf* oF 
sliaflA Fi>r thiA purp<>» BHWd atom# oF umFontt LhiekllMS tm Hut 

apparfEntly they only boro atitl tbi?» ciSiiipb.''t<>ly t^HrL Thiti^ Ih* 
iinSlT^fcF to tlm Split up and a^n uOiM they am rniflo int* fi^ninB- 

rodM- For bftfnbcKi fUTtlitum tha holloV irtom* tua no^ hir«ely utili^l- m 
India \t lotohM from 8 aniiaii to I?fl. 1-8 pff hundrod in thn fareats, hut thn 
t ffcnjiport chftJ-Kiew to tlw coiflt are thn cblo^ itofoa ot oxponm^- Qamblo wtiuT^ldii 
ihn totjd lUUmal pnKlufitifin at pOtinibly 108 million ciilim [f?/- Adwiift- 

a iw.. 13-t; Lisboa, ^trth. 1803, 141-4 s J-flv^vo. /i«f. 

J^rw., 1000, i3cvi., ^a3-4“J; RmythS^rt,/ jmL For., 1001, kxvu . 100; Knn|d^/^or. 

PL Sthooi C7t«, fA 1001, SftOi Chnreh, Pood^fSratnM of Lnd-. suppl^lWI, 7: 

Hrnnthwalt*, ind. Ffjr., 180®. amlL, 083 ; MnritJh fnd. Frjr., 

GLrifltcHshloa mierMmhy*, Jtw- Thi^ nmdf, 

otc. All ov^ergreon bmnboa with stripod culmfl from ^ ^ ^ 
f«n. loru? ftisd 2i t* 4 Inahxiw thiek- Kativa of A-nam, ChittaRonj^ and 
€.f. Is the boautifiil Slripod spcpiH nficn eullivatM In but 

IntrdHlnwl from the Miilny. Cambio murp^a nuriv^i^fn, iCnn. the fcrlui of 
Bcniml and ta^juu^a of Buflfia, may hAvo t* bo ploocd undor 

Heic^ilminui tomp^ctHlcrBi, tfso*., /. This arborenMnit, tulbad and 

ttimdtsnl ovwgrwn OOCIihi in Eiwlmi Benga] and Bui^ Syl^ 

and Cliittwmfl; down to Marial)«U, but U rrec^dofil only botWoen ait, 4,UW 
■nd 0,000 hwfc. It is In Biirmil kt>own. a* wo-mw, in the Korhin comitry ■* 
PiacAfnUu, in Cbittaj^ng ns and in Sylhot a« daroi, ThP culmj are 

Kriwly uaed ferr buhet-work, and whon split in tlw grsMm slate may bo reduced 
N> tfiich hno and pliahlo atronda that they mrty be wovon. It m the l^tunal 
HTipleycd in the cenatruolion of the sbo« Wtifn by tVio KooHin* ShM and Ctnnwe 
In^i 4 BOOH In BhamO, and in tile fharoctiiFiatiR locqaarod w'ore of Uppor Bm™*, 
'rho iHMrfl is cdiblo and itioaly, HaiF^wlut roeoxuMing the cheatnut. [Gf^ 

Ind. Firr,, 10001. isJtvijL. 430 ; Jnd, Art at Delhi, 1003, 2!^^;] ^ ^ , _ 

Mslownni hianbuwldea, Td/y. Thi* is Bomntimefi oaliod the bas^-lmwviff 
homboo and ia known hy the folltiwin^ vam*cular nAraoS—eiuli* mclunffo, 
paia^ tana, oeicfa, iUriak, OMirai, feuynmiym, pvru-tulfa^ ibaymTen* uto. 

U often oidlwl tbo Tend IiAmW. An turboreHent oWgreen. with diatant 
OLilmB, AriBdnff from tho mmlH>?atilDiu of All imderKTOlinil rhixomO. Met with 
throtiallruit HaBtem Bonflal and Burma, In Chittagorvg it i=f perhApa the ineitt 
prevent ApeciH, and 1* univerBOUy omployed for buildin^^ pufpewefl and 
makinff- It ia very lorjpely axpOrt^ to Lewor Bengal, and B^ordiilff tn the 
foreat retuma about f8 million oultni are yearly required iu ihn Cimpetifl J^lta. 
it is, in foot , from the Indian atAndpoinh onO ef tba moBt valuable of bambona. 
Thnach thin-wolled in streflg JUld durahlo and itoB Uin groat advantage Ol 
being strwtSit imd of pDiintfbPg only viMTy abght kttoU, It i* doubB™ tho 
pafei and nwrfn bamboo referred to by Lawir^ who ob«rv^ t^t 
will Jtot attook it. OFegw>Jl «aya the j'oung Jihoota are often kdled by a beet i^ 
f rirlvti-UrarlMj^ tonffipem (/iwt For., A3tv„ 400). Tlw tnut is 1* 

and ot^cumonAlLy iferminatea and UinkM m much M d mehoB growth mFoto it 
itropo from the Btom {Staple Tnm*. Sat., 1801-fl. vi., 40i^23). Tu-NUAir 

il ofton vttty abundant in the Htoiu* (Koafv FL LniL, ii., . 

dckiuidri umTSoeodu, iralsalli (Eiram^K 

{Bnurdihonl. A ahrubhy gywpkriona rood or bamboo* mot with on tho moim- 
tjJn» nad plairtfl of South India (in 'nnnowHy and Trftvancore diatrmlaK up 
to alt. 3*0U0 to 5,000 f«t. It haa tritoeplinpiiliy large flownra and frmtB 
na many hi 120 aUutWHO* in one apih^lvt, united more or lean Into a tube. The 
ouhni atlatn a Iwiigbt of 20 feet, and the intemode* are BometiiiM 0 f«j t mjaugth. 
T. F. BourdiLton, Cbnaervator of FoitwM, Travdlioora Stole, lia* fumialnKl much 
uBi>Fti| information regarding llda. Bpeciee. It flowefli, he gTOgantoiiaJy 

avery 30 to 40 ysan^ tlien iUiH doim. The iihootB when fi to v roofltha old 
enuBtitute a apleiajdid papaiT matortal. For somo fi™ yearm nr bo m papor-imb 
wiiB nm in Travonoorv wbicb used this umtoHal olmnBI e*duaiVflly% rim fibre 
ha* b«n pronounced superior to apOrfo feuE the OSpeoM of olwmujala kilM 
tl^a Industry, JU it Aeemi a lorgor quantity w'aa required thoiii With other paper 
matoriabi, [Cf. fjwt For., 1808, X*v„ Ifli] , 

OxyltnuithtFa nlgrooHUlhS podah (And,) ™Aiif (Caro)» 30 ta«tfi 

^dijw {OriMa), A tulted evorgreofl apeeiea found in 0™m, Chittapmg* Burm^ 
the Andacmn lahmdB and Malay Pteninaula, tiled in hfiuae-buikLng and 
lot buket-wnriiL 
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the d iffereiii Apeuieis. 0 lie pn;illiarity Its |)Fpji&rved by all bath boos^ urn iie ty, 
tht lapid growth oi the ycmiig ahoot^r This ia a mcwt important proviisioii. 
fair a branched shoot csoidd naver panetlaie throogh the crowded rnanw 
<d uiatuie odlnis. Having in about a month TeAoheti its fiilJ height and 
thicknesj), the ithoot oointnencon to ptodiioe ita branchi:!!]j tuid likranchlota, 
aiwi thujs weightedp it curves Into the graceful plume which ia the 
elegant and familiar feature of zuoat speelea. 

Ah a rule the baulboo ia greprious, caUhtir^liing itself so thoroughly 
over certain portiaiu of wild fonrat tracts that it very nearly extcrmiiiatM 
aII other formfl of Vegetation. Seen from a height^ nothing could bo moTO 
lovely, but, to the traveller who for days together may have to clear a 
path for hitnwlf, the intcnninable monotony, the twilight shade and deaths 
like BtiUnesa^ broken only by the sighing of the grating culms, make the 
bamboo jungle dreaiy^ in tbe extreme. In mixed forests, an occaaionai 
clump has a most pleasing effect- It anppliei the traveller, moreover, 
with nomc of his most ewntial mnteriais of equipment. Indeed, where 
bamboos are pleutilul tents may be dispensed with, for, tlinorngh the expert 
handling of that materiab the camp foliowcni, armed with larp knives, 
cat! in a remarkably &hort time erect a comfortable hut and fumisb it 
with beda^ tablea and chairSp all constructed from the bamboo. Kir J. IK 
flooker ilirn. J&ura.) observes that if took the T^'plchsa about twenty 
minute to construct a table and two bedsteads within our tent.^^ Lewin 
[Wild Haceji of Soalh-Eiisii^m Jndm, IS70, says I The hillman 

would die without the bamboo, and the thing he hardest of ctedsnoH 
is that in other countries the bamboo does not grow^ and that men live in 
inoranee of it.*' A writer in The Pali M^U Oaseite published in 189J1 a 
cnarmingly told storj- of bamboo and its iwes* He said the Orient was 
wreathed in bambfKi; it was the one eharAotciiiitic common to all the 
bamboo w’M in fact svmbolio of the East. Mason {Burma and 
Its People {ed^ Theobald), 1883, ii., 102-3) gives a brief sketch of the 
varied! ttaoa ol the bamboo, m which the inethods of procuring fire from 
that material may be found specially interesting, 

FopuJarly, bamboca may be divide<l into those which grow in juipurata 
rltistent or nltunpSj. and those w''hich send up their sboota aitiglv from an 
underground roobstock, and thus form continuous patches of perhap 
many imJcs in extent. The former arc ebaraetemtic of the tropicah 
the latter of the extra-tropital or teni^mte foreats^ Each clump bears 
from ^ to 100 culms, which attain a height of from 30 to lOO, or even 
130 feet- The ore<ping bamboos are often exceedingly valnable. Of tbis 
class may be menrioned I'semUtfiffteliffum iHdiiotoyphftm —ail Eaa-t 
Hiinalaynn and Bnimi^form—and one of 

the most valuable species and one which is extensivclv exported from 
Chittagong. Of this kind may also be lueutioued nu^f/ip.^— 

a Darjeeling bamboOn The distance apart of the oulmsi is a feature of 
commorciul value, ainca the cfifficitltv' o( removal of ripe culms froni dfenae 
clurupa is a seriotia disadvantage in some bambooe. A few are c1ifiiben« 
{such os A rutKlttiftyUi I^nt itith f'ephftfoKtHrh ffttm mplffi fitut and 
MeinrtiiiitHiiM rf*mp*irfS/forti^f\ their fGatoont and pendulous boughs 
passing gracefully bom tree to tree. 

For about two-thirda of ita lower portion, the cnlm of tnost bamboos 
is nnbranched, or poasesaes only very short and inconapicuouH branches. 
On wapiug from the ground th$ shoot attains very rapidly its full dia- 
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meter etid eppear# lit* a great scaly oone. eled in large embraeiiig slictitlie. 
fSolid-etemined liambotis are, es a rule, ranch smeller thin hollow otie«, 
but bamboo culms niaj' bo saicl to mu go from tbo thicktifesa oI a goose s 
quill lo morn than a foot in diameter* Until the branoboa haYo been 
ftiUv Jevciopoti the enlm is not inatum. The branohos are pr^tiwi from 
below upwards, and with their appearance tbo stem graduallF maturee. 

A good deal has been written as to the rate of growth of tbo shoot, but 
up to tbo present exact and deKiiite figures, oYon for the important speciost 
cannot!« obtained. It is probable that au a verags o F three iuohes per day iU 4 « ef (in*UL 
would not overutatB the growth of the young shoots of the more iinportert 
bamboos. This seems also, in tlie majority of species, to taia place chieby 
it night and to continue for a month pretty nniforcnly, being rneres^ if 
anything bv fine clear days, and retarded apparcatly by damp and doudy 
weather. The period of sprouting is geofttally about tha beginning of the w 
mins. Repeated cutting of bamboo-sboots consmeiably weapons the 
stock, while the cutting of lulbgniwn haulms does no more injuir than 
mowing does to grass. Indeed it ia believed that too much cutting of 
shoots results in early flowering of the stock, and in most cn-ies d^th to the 
plant. This fact has an iniportant bearing upon tim question of the 
npplication of the bamboo lor the mamifaotnre of paper, since young and 
not mature culms are tieccssary For tbnt putpose. The number of ehon^ 
prcducuil yearly from each clump varies according to the vigour or the 
in.ilivid.iiAl and tlit pwulwtritica of tlifl ispooifl?!* It ia bclittv^fd that tho 
larger species produce 12 to 20 and the smaller 30 bo 50. If we assume 10 ri.w. 
a year, that would mean 300 culms in 30 years, which is the mean age of 
moat species. The greatoat poMibte variability exista in the colour and 
markings of batoboo ctilma. Some are pale-colounid, othera dwk-gi^, 
some bliiish, others yeQow, or again others are variogjstsd, SolicUfied bvtae 
are do^^itopiisd into fonnidablc rscurvwi s^uioit ■nr th# 

sheath a wborl of rootleta are ptwiuced which harden into spineacent 
bodies. These are popularly called the spiny bamboos. For the purpose Seinr n.taiw«. 
of live femres the spiny banibocffl are apedally valuable, such as /i. ni-wii- 
Jiffrfill and It. litnuirtum. The last mentioned ia split and mad* 
into mats and snear sacks in Java. Most barahooe show a tendency to 
flatten above the nodes ; especially is this the oaae with Plttfftnxtarhrt^ 
the genus that nfiarda the “ sqimre ” bamboo of China. The 
nun’s are obtainoJ from itftfvrf. fC/. Or. Ccuua,, 1813, u., 640, 
Jiobioa-dohMjn fed. Croohe), IfMXl. 969 ; Kev .Ifw. Umde, No. 2 78.] 

Durability of tb* bamboo depends, in the first, instance, upon the rulma 
being cut when mature. Specific peenbaritiea render some etil™ more 
durable than others, aa, for eiample, the tldclmessof the wootiyahcll. and 
the aiiiouiit of nuitt^r deposited within the tksao* liii thift 

rap^t bamboos v&ry e.iceedtngly- Long inunemon m greAtly aj^Kpabijr 

enJian^as the darability^ t^tidoriiag tbo item lesi liable to the attatka ot 
micctii, owing to the eap, which they are fond of, being ijuickly estraot^* 

Flaw^fing of ih€ BamiKio.—A greatdesl been written regarding Flowerluff^ 
tbifl exceedingly curicua and intcirestlng aubloEit.^ All the ipecira com¬ 
mence to flower when in lull Iftaf, but aa the inflopescencfl expanda the 
l-eavca aa a rule fall off, tititil when in complete flower the olump or certain 
portion.'*! of it are leafleaa. Ia some caaea ap^icLal flowering ^ms are 
pr^ncedf at other timea every culm flowar*, the flowering portion of the 
entire cluiup dying off alter th* seed had been matured. In a lew instBM'oas 
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the plant culitiniiea to Hower oa a perennial, while sonio bam Loom are 
ftntirely anauAh flowe-rifig atnl dying down to tJie grounrl every' yt&r. 
With all the lai^r apeeies tha ttowering atu^ h rcachafi after a prolongod 
period ol vegetation, variouslv stated at £roni 25 to 50 years, and ia ainiDet 
regularly fallowed by the death of the whole ptoek. But the moat rurious 
oLTDinuBtanuc in tha doworing ol baniboas may bo mid to be that w'hile 
certain Bpecies are aporadiot others are gregarious. That is to say, a few 
plants here and there dower in the one instance, and all the plenbt of the 
same ap^^ios flow-er simultuaeously in the other. In the alphabetiral 
eimmoratioii above the reader vUl bnd occasional mention of this feature. 
According to some writers the gregarious flow'aring is due to specific 
maturity being attained at a certain agep when dowering ensues on all the 
plants derivod from the same stock. ArcordiDg to othcrsp fiowering is 
directly a re^uJt of climatic conditions. Bath opinions may be true, artd 
this is probably the wiser Bolurianof the phenomenon—^in other words, a 
bamboo may not flower before it has attamed a certaiu agCi but ita flowering 
may be retarded or accelerated by climatic inlluences. It ie an imdoubted 
fact that the flowering of the bamboo is deddedly induenml by the raii&es 
which bring about famine^ for the proridcntial supply of fEjod from thw 
sourfe- has saved the lives of thi>uaatid!i of persons during several of the 
great famines of India. BIncuiau (in 183<S) auggeBtc<l that it might save 
the complete destruction of the bambooa of a rlistrict to intrwitice seedlings 
obtained from the same species fotind in remote local it ies, Whe tiler or 
not this wokiJd have the dssirecl result cannot as yet be Htatcd. But it 
appears certain that it ia icamaterial whether cuttings are taken a few' years 
or many years before the fiowering; the parent as well as plants raised 
from it by cuttings^ will flower and die Bimultaueously. Itidcfs] it h&s 
been ahowii thnt euttingft taken a year or so before the lowering, if unable 
to produce flowetOp nevertbcless die with the reel. [Of. Hmndis, fnd. For^t 
1000. axv., 10-25; Beau, Kt^ BuIL, 1907, 228-33 ] 

PrapagMtion of /fttf Bamboo. —This may be effoeteil i. fir Snd.— 
The slowest bnt nia^t satisfaidxizy'^ pToeeAs+ »S(inie species germinate whils 
the seed is: ntill attached to the plant, the young are«llings dropping from 
the parent when about 6 IncheH in siEe. Nothing is known as to the 
period of vitality of the bamboo seeds, but if carefully collected and 
matured in the uaual way, thfv may beseut from one part of India to the 
other in gcuxl cotiditiou. But this, of eour^, applies only to those which 
fall from the plant before germinating. Seetllings, how'cvcrg require 10 to 
20 yeare to attain a grow'th sufficient to admit of full cropping, the period 
Varying alightly acconling to the apecies grewn and the locality of 
pro* luc Lion. 

This is the process moat frequently adopted In 
artificial pToducriou. The lower part, stay 3 feet in length, of a growing 
half ntature stem is placed in the ground shortly after the frommcnccrnejit 
of Ihe rains. This ie moat frequently cut o^ so as to leave., if possible, a 
portion of the rhizomd attached. The cutting should he m&de a little 
below one of the nodes and buried bo as to inclyrle two nodes, fhimetiinos 
the cuttings ore laid lengthwise along the grauuEi on n speciallv’ prepared 
soil, and the sproutings at caeh node with their rootlets are afterwards 
severed autl transplanted to their final positions. 

Fi^nt ms m Pmper —'^Of all the fibre-yielding planta known 

to botanical science, there is not one so well calculated to meet the 
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pre&iiiiig wquireni^iita of Uic paper tmiin am * Humboo/ both tts rcupirclft 
{aoHity find Monocciv of pro^luction, oh wolS &a the quality of tho " paper- 
stock ^ which catj b# maniafaotured thereJrom ; grown under favouiabb 
condition of climate and aoilp there h no plant which will give flo heavy 
a drop of available fthre ta th* ao^o^ no plant which requires ao little care 
for its cultivation and uoiitintiCiim proilttotioa/' These are the oj^ning 
{KfitancDfl of Mn Eoutlodgo'a luost useful and iiiteroKting pamphlet on 
Bijmhtto OA o Paper-Muicin^ MaieridK puhtiahiiKl in 1875 (also /tn wftoo aod 
Its Treatment^ 187^*)+ f hjhi the pleasiLre of meeting Mr, Routledge during 
his visit to India. There seenjeit then a possibility of doing e»omething 
with bamboo. He. spari^ no pniiia to test Me theories and e^fpectations. 
Unfortuniitidy he died shortly after having learned that there wer* pnae- 
tical iLs well as physical and chemiral dafficiiltiea that seriously opposeil 
the growth of a tirade in thin new paper materiaL These mav be briefly 
sunmumsed as followis 

1. —The young shoots only being aervicertble for paper-making^ three 
BiMiouH diffluuitien arise :—(o) the hainboo shaota nppenr from June to 
July and are In condition during Au^fustJiind September, but by the end of 
l>ot<ibpr ara too old ; (b| the stock suflem severely from the removal of the 
sJioottf; (o)eaeh ulutnpcaa yield oidy about three or four shoots a year, 

2. —Exj)ciinieut fieem^ to have failed to induce the bamboo to 
proclueo a continuous supply of shootn throughout the year, 

3. —A large percentage of the old stents requires to be left on the stooh, 
atherwisfi the plants are killedp and this aanie danger exists iu romplet* 
removal of the young shoi^ts. Hence methodical working of the jungles 
becroinii^ isMrentii, thus ronsidcrably increasing the chiirgfs of collection 
and traExport. Sir George King demoustratod that if alt tha shoots be 
mnoved for thrive succct«ive yeara the plant is killed^ This danger may 
however^ he averted for a time by eyRtematic working of the I'luiiipt, 
hut it appears to be uStiinotely eeitmn to ensne. 

4. —During the montlis in which the bamboo shoots appsar. the climate 
of the moat iiiipurtant bamboo traets is such that lal^ur could not be 
obtained. In fact, bamboo forests oecupyj as a rule, uninhabited districta 
renilering the labour question, apart from the dangers to humau life, one 
of the most serious difficulties. 

5. —The freight and trsnsport charges incidental to oil raw pitKlilcta 
which have to he conveyed for long distanceii ore vcri* rortsiElerable* 
In fact, owing to the ecatteml nature of the clumps which form bamboo 
jungles, human labour would be the only lueuna of collecting the njaterinl 
to centres from which it could be conveyed to the factory. 

—A most unc^xpectoii difficulty^ which in itaslf almost reiuleta the 
bamboo niisoitahlo for paper-makuig, exists also in the hartt wlpress<Hi hnirs 
which cover the scales and Voting »tems. Jt hn?^ been found impossible to 
remove theeep and they are not only dangeroiM to the man entployod, but 
injure the pu|^r seriously, {lit phasing it may be adile^i that in Java 
thase hairs are reputed to be mk^d as a nriinSnal poison. Qatoblc points 
Out, however, that the difficulty in the hair» docs not aadst in 

7,—As dcniuustrated in Ttuvancors with perhaps the most likely 
bamboo ^rvicwnror/rfi), the amount of chemicals requirwl 

is prohibitive. 

Mr. M. Hill {Ann. Pep(. floord 8cien* Adt, Ind.^ l![M)5-6p 92-3} gives a 
iiiotv liopoful ^'iew' of tlm pnmpoctj of bamboo as a paper materiaL. He 
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|{roirth+ [C/^ Carcim da Ort&p CcU*, lib i AcoaU (15T8] in Llu^inSp 
//Hi- AW. h., 25&S LinAi.botati, 15 &Sh Li.. &G: Piso. Matti, 
in /nfL UirL m e/ Jiwi.j 185-7 j MnticlaklQ^ Jmr.. /»d.p I63£l* 149 ] 
EiiifrYf JLfjrcsp and In tlie briul abstract ol bCor^ 

niati«)ii givati above u an alpbab^tical eniunamtiDD dI tbe more iznportaJit 
apnoiaaolIudiAiL bamboosp mention will be lound of thctie that areapeeiallif 
veined as Fodder- Some are bigMy pri^d tespciaUy lot hortefljp otben^ 
viewed os very indiSereat loddcnsp and still otheia (such as It* nsed 

loainly aa cattle Medicines. It bas already been statofl that in times of 
ecaioity bamboo Grain bas saved tbo lives of thousands of human being^r 
Many in^tamiioe am on record of the pro^idenEial Bowering of tbu bamboo 
in times qf famine. The grain is pounded in the ordihftfy way in order 
to remove tbe husk, then milled until reduced to a coarse meal or flour^ 
In tbat form, either by itself or after being fnixed with rioe or /»cir^ it is 
baked into cakes {ckct^U) and thus eatop. The young Shoots oonstitute 
a m« 5 at Lmportiint article of food all ovci: Indin^ nearly every bamboo 
being eaten in this stage p but the larger apeoies are most generally 
used- Freed from tlie ehaatlis and hairs, they arc cut up into aniall pieced 
and eaten in ourrifis. They are ako pickled or boiled into preaerveft. The 
young shoots ol the smaller specie if boiled in water with a little salt 
resemble nn inferior quality of os^agus. [Cf, Nisbot. Ind, For., 1895, 
ud.t 68-100 ; also Wallmger, ^rii., j!2'S-8.] 

Ciicni^^t Com^oj/r/ojT.—The most complete analysis yet publisbed 
of bamboo gram is that g?ven by Prof. A. H- Ghnrch {Food'Gmin* Ind.^ 
snppl.p 1901^6)» which shows in lOO parts: water 18'6p albuminoids lOSp 
starch 11% oil 0^6. fibre 2'lp and a^ 1'4. “The above-stated per¬ 
centage of nlbiiniiiLoida^ calculated from tbe total nitrogen present in 
the grain, gives us the nutrient ratio 1: 6'T, tile nutrient value being 
This was the result obtained from the e^mination of a sample of 
Hi TitMfi, Church adds that the grains were much larger than those 
of /f. firnHfdmtf-f'ifi though similsr in chemical epmpoaition. Proh 
T. Thomson of Glasgow found the aah of bamboo gmin to consist of silica 
tM>50 per cent.p potash I’lO per cent., peroxide of iron 0*90 per cent.p 
aitmiuui {>40 per celit.p moisture PBT |jer cent,, loss 2^23 percent. 

Alaoira.—In Alardh 19CKh htr* A, Lowricp Foreat Divisional Officefp 
Cftandap sept me a sample of baiubw maona. This was chemically 
analysed at my request by Mr. D. Hooper and bis results published in Ti^e 
AgncuUw<U /^ed^er (1900. No* 17)« SD* Lowrie wrote oa follows Abmit 
the middle of laafc month 1 went through the area of 
tftrirfffM seeded forests and foOnd that, though most of the bamboo 
clumpe wtne for advancifrii in a^jcd, email attetchea were atiH flowenng, 
and strange to aay^ in the drier portions of the forest on poor soib very 
filotty and chiefly lateriter It was while passing through one of these 
tracts that 1 noticed the culms in the ciuiupa streaked all thf^ w^av down 
with what appeared to me to be a white brittle gum, Rimilar to wliat one 
sees axuding from U'o4ti^-r. On aAkiug mm^ of the Qomis (local 

mciij who wore with mo, what it was, they could not tdl ms and hud 
never aton it before. I at once collected some, and on tasting it, found 
that it was pcrfootly sweet. The men then began eolleoting it by handfuls* 
1 also collected some and send you a tinfuJ in case you w^ould cars to 
have it. On Feaching camp I got hold of a Dumber of ths villagais^ both 
Consk and others, fend on inquiry they tohl ino they had never i^eeti or heard 

]] 1 


Kdlbte 

Htructursa. 

Vodikr. 

OciIbi. 

SmS*. 

Tidtlmi- 

Chsiniatry- 


SCaimsk* 


Svfwvmn 

tKOaciL 


baril>la 

aajji Khar 


THT5 INDIAN BAMBOOS 


^mbcr. 


OWompUiXU 


pit rtiUhliH . 


til LhlB gum, 1 P«3 «h 1 tUrOBgh r iiuiub«r of ainiilflrni 
bombcT^rrc coW witi th« gum, *ugur>-dapus.t 
about Bvu feel ulong the oulina and wm entirely 
it was found both at the nodes of the lifting as well as on the 
between the node*, i atn sure thia baa nothing to do with sii> inaEct 
depoait, nor has it been caused through tlw aid of insect punctuw in 
irTtero of the bamboo, os 1 mndo n careful exammation of a 
culm* The milms also wero old ohm. one. two and three yaim old 
Mr. Siebbing, however, reports that Le hmi fouml the leaveaof 

so att^ek^ by nn Aphis as to rntum a maun a to faj 
iu drops on the etenis. Hooper foiili.l that the inaima 
Mr. L^ric couaiated of a saecharoso reia^ to. if not identiral wi 
cAfte ^miiar. Wf. with ilobum J chiton Ctookii), 

Tfmbmr . —Bamboos form thn most important portion of w 
forest produce of all forest divisioTt*. ami one that increases in 'B ' 
every vear. Gamble ertimates that (he Imlian annual 
of bamboos must be something Uke IBO im liona ^ annum. The foi^t 
adiuinistrotio.i Atuiual Reports iMtie^i by the vano^ ’Trhlw-iJ^r™ 
aSoid useful partieulam as to the supply drawn from thmr >^»P«^two 
producing oreas. It would occupy a volume to euumeiate even by naine 
nil the uses to which the mature bamboo stem* are put. 
of the regions where the bamboo lusuiriatca, it afford* all the 
requited for the erection and funushing of otdmatj- dwellitig-hoil^. 
™***™*‘**^ Certain specie* arc more serviceable for poets, othcre for matting anu 
basket work, eUi,. oto,. but if one of two Bpetiita be u*ed every 
in house eoastruction and furnishing may be met. i efhaps <»<'« <>* ^ 
most curious is the cmplovmeut of .specially preparwl slips of bamM 
for the purpose of letter-writing. M Chavanimn (/>« Livra Uuw,m.^.} 
has sliown that in sjicieDt time* (or prior to the discovery of the art ot 
paper-making in lai A.n.) the stationery of China was mainly «f 
nai^. Stein (dpeical A'Aefea, 1007. 358| hu* moreover shown that the 
oldest mamiscripts diseover^l by him (3ttl century) were written on spe- 
ciallv prepared piecea of wowl made upon the pattern of the oldw bamliw 
sUpa' fsw^mKlcr Leather, p. fi3d: also Paper and Paper 
p. 862). The reader had better also consult the uccount ol tue 
economic uses of the Bamboo ns given in the /hVsfuMwry. 

BA»iI..LA, or SAJjl ICHAH; Ball, Jfaa. Boon. tfoJ. ^arf., 1861. 
402^; Kew Bull., ISSO, 56-63: A.jti, Wj;.. 1902. No. 6, l2b; Holhind, 
P«. (ifwf. Sure./mJ , iMih. 115. . ^ t 

A cantury HgH tlw mstiiauelu™ 'if carlxtimte □( «da Irma lija JuhrSOf «rt4^ 
.altwarm wu ^ teiixyrt«it inilustry. Attention »'|« aeomdmBly cMly inwum 
t«j Indio an 0 «ttr« of supply for Grwii Britain to lupploniont tlint ubUunsd fmm 
Rpnin Boablirati. Roy I*. Had™ .Po well aiuJ inony other wri^ m aocce^ort 
d^bed the evteJnf! Imte iUkI diaci««d itt p™Wi. 

bunih IFI. IivL. ii-, «1) prttOtinally «ipealta of Ihs (utureof rile lultnn Imrllla to^ 
H IteiiiR of natlainj importui™. Ho explain* tliat Ono *|»«M “f 
nna of -•rimr-eac*.*..-. and linn of wlueb lire eitremol> abum^t 

ntenta OH the Corninsniiel Dowtt. midht iw made to yisUt tianlla suTOcuint m 
Soar anil Gl.**a for the whole WOrW. «n« InbmiT »* olimp a^ ‘ 

tinn almniiaiit, l-hal opteten wa. wtilt™ bete™ llw date of f*™i“ 

that mfcvovwi fully Imlf thu Uboimtig nb*™ of C^romuid^l ^ 

hurdly he P-sid, imwevrr, that the diM^very of Hlwir b STfc^thod M 
n&nniE kodiuni whamte rbMntcolly from eomnboO M^k 
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BARILLV INDtJSTRY OF THE PAJSJAB 


barilla 

INDIAN 

SALTWORTS 


T&vSih 
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nva\aii<fn\«eni tbo ^dd'a iwwitiH anil dainjindf for iha AnlL At tl» pwent 
moment ware the avAUtlblft land* nofc only of Cororoofidol of *11 

tracta m India l» ba devoted oXcUlflivnly to th* produoticin t>l banlLfl, 
they jjrobably tKiuJd not aapply n tithe of tbo prewnt demanda for imliimi ear- 

^"aiSen-Powelt {Fh. Prod,, ISflS, L, 30J giVuO nil inatmetiVo account of lIm> 

ItAritla induatry of iha Pnnjiy^^ Very lUtlo ol imprirtance Yim siofio b™ 
an thia fenbjwt and thin fodowlnit oiMtniot nwy^ tbEiotoW, bo takan tram that 
woric r—“Ttia proopfl* by whioh thia auhetaTice ia preipAr<«4 la carried Oft d^j? 
the iTvonth of OhjIoW and three fallowing months, Tlie plant ftflar bang 
ciit down iA nJIOf^l to liry. Tbo nost atop i* to dig a pit Ol a ttcmlaplirai™ 

B^ykpc, abntit 6 feet In ciramnforcilW nnd 3 (wst deep. Ono Or VTfl»la ^tll 

holo* porforatod are; inv'Miod and placed in tbo bottom of tho pit, tha noloa being 
t^teWd until iho alkali bcgitia to flow,when thoyofo openrsd by a^atiok pTwrionaly 
arranoed for that purponO. Tb* 4ry planta arc jtp'adualiy biirttt, and during tbo piw- 
ccffi a liqtild aubatanoci £a found to run down into thoi iavDltod vsja&ela, After tin* 
han taken ptaco. tho ftridua la atirred up by rntwuia of a fUt pi™ of ta-atKl and fept 
covered over for three or four daya till it cooLl Com must bo takon mtjo allow 
walor to EPot to the Tnoltocn liunidK otherwliM the whejo inoaB would blow Upv 
To tho inverted veeaala will bo found a puna form nf bMr «i;ji faanwtiinM oallad liar ^1. 
iota (pot) imd in tbo bottom of tha pit an impura form eontaiaing o rniXtiira 

uf Bancfli^' 

In the ZhVfibnsarw more rcmnE papers nro rovJowod. Tbs Dapoty Cpinraia- 
doner Of Multin aava that in that dlatrict tbo plant* am coated m Januair 
ami Fohrmry^ Ho then otm-vwi that tli* land on whiob bantla-yiclding plant* 
grow wna in 188^-4 leowri for Ra. 7.007, Tho Settlom^t Report of SShahpW 
uiatrict eontoma ati fntciratiiig account of tho barilla induatry in w^nh it i* 
stated that tho farming of the momipoty fetebM upwarda ol Ra, 3pCMXt a 
■Tba quantity oC *ani raaiUlfliCtiiJnsd Ih aoid to b* about lO.OOft maundn. In 
Mont^mery and Jhang tho itWr (or JfcAonflon tA 4 ir^ plant i* wi^Wjrl-P* 
and ^ ia aitppo^ to yield tb# biioatr quality of Ipia mtefior qnalitiM 

afe believed to 00 rondo from the varioUft specio* of fond* of whinh l±MS flora taPid 

li tbe boat i_ I t i Tifc/- 

In Sind iJm pljult that yiclda the brtt *t^/i la aald to bo known aa kmf. ITllA 
^d all tbo province ftTwl apringa up ipontaneoiBly^tcr a oopdoua 

Jail of rain. The ppooaaa of rajmufneturo pUnueid in Silld cMuora from tJiat 
deacribed in cotuuotion with tho l^anjAb in the rirciimatonce that e^h™_ f^ta 
(letol atfe not wnptoyed. Tile liiduatry flouiiahc* moat At Kutehi ift Khcli^ 
where over fi,<K>0 maimda am annually propnmd. In Shikfirpur a hko quality 
ia made, nod in llTar and Paritnr about S.lKKl maunda are annually ttkm« out. 

There eoem* nlao to v^9t a fairly oiteftaivo manufioturo of aodiujU oarbonato 
at AdfU Crom the ecHonlled Aefeii BaUom ww^rfpi . 

■^Tbe pub^Uun of the arMcla Barilta "* (in the first volume of tlw EHelwJwry) 
lad to a oorrmondenw ou the aubjeat of a pCaiablo extanrioit uf the industry. 

In 18^ tW Madrae Government naked tba aasiatAAOO ol the Director of ^^eul- 
mra in tho Panjib. Tho reaidt wfl* that Mr. J, R DnimnlulwJ. then Deputy 
CbfomiBiQner of Kam*!. waa invltad to draw Up a report cn tba Panjib 
worta actually in uao in tho mouulaetura of ba^la, and tbf* waa fitruahod to 
the Madrea Govomroani, After cenaidoriug tlw infortnarion pMOrod from 
various Bourue*. the cmroluilciM arrived at by tho Govomment may bo put 
thu* 

L It wa* chtaapor and more convanlorLt to obtain aodium carbonate from lUilw Ofiiilaiu 
*lkm]j depoaiti in the anil (tfuchaatho wribkiwwn EiAo^'’aoarthB o varioua parti of 
tho Fredd^y) than to hum aaltrwortj and muziufaeture borilK 

2. Tho tmpo^ punsi salt could bo had at iuch a low prica that it wM 
dcubtfuj wboEluir either method wa* likely tn. the fulnro to eoropeto auc- 
OrMfuiW^ 

IttfiiMn Saffwvrfa- 

The fallowing imiy be given (in oonlinuAtion of the ohiervatJona under 
lodi — th fli) OB on alphabetic*] enumcrfttC'On of tho better knowii 
nltworta d( India, in which aU thow that might he anocanfuUy tried in 
ticii of r4h oEflorwMwiica h*vB been ihoWTi. aa wall a* tboee actually employed in 
the UiantEfaeturo of borillA * - . -i - , 

Arthroeumom Indletiin, Tbe jVtifu pefanj^. wKicAofrt. yAtw*. tAO, union, *»»- 

pipoif— s native of the Hit mareht* of Bengol. AUdrae and Bombay, 
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L. 340 


iv^ IM. 


liF^ BOTi 

vi.» pt, 11 .* 

3ST* 

DJtP., 

Tl„ pt. 

39S. 

d:e,f^ 

vLppt+iii+fc 

3se. 


i«404 

Baskets. 


1NI>IAN SAXT^VORTS 

A Ehmbty ijLant found on 
KsTKTiOMaafciPa with uoAuceMafylly 


Aulplfix njHns. iffflffr. 

lUUt iiiaT»lu» luiTiaclu ftnti fnirty wrnmoa in 

aa., ift 7 .] 


eOAfit of SomIH 
in ^^roa JH Ei 
in ilw 
(r/, Jiffri. Jciurra. fnd^. 


H«l^hvli fidget, A -n^ll lif;« “ ““ l-i«li*vr4r 

Vdtoy. w.*»*r« I'anjilj, Salt ^ cto 

l4'B.tn¥v1 on rHimtLEn. Tliu Jbfrdr, frAirt-wiai* etc,---^ i 

nltmtiful in tho c. Iinli W, Paiijdj ul^n» mii 5°^* ^ 

■nrFnnV»T^i::rtl*H5:8i^. - adnlU,r«niaor 

IX.|{!l to^thti Indu* and nliw in tb* DoWWi (Cuifnbutort*), iOf, Agn. Jottriu 

liaoiit aolt niiH^Hi in I^i^ngiJ, S^ntli Ituliii ^Ttinjorv), ^ ftnltwoj-t 

SdMl* 1«etldii, Dti. TlbP icTFKi, tin. I’juiiiij 

Riuch vlihMMJ jw fmider fin-tmni'l# and rtiJjilnywV m ihc Htn-rud la tin. » .uiia. 

rram Pealittwar VilLsy JHjinli-ww-iwanin. ,,,,,,. j„„f - i,uln!rtwt 

stiadl tnitl«a«. ‘nit’ htnai. cAo<i /ajn, hwA, tenf—a 

iJjinb Of ffAV. India thtt,ii«hinti ttm Pwijib. Uaed iniUlily ^ an 
in barilK «. ahrohby ra«t with on H»0 

ul tbo SL Doccilq, 1*. jiHrfijf«n. »««.—manuo, lAiN-tiin*, jtnn, tumy, 
a abrtlb mot witli On Uio oowtiH of ^ni'joy a^ S. J 

*A.W^ni, fand. ytlla Krty, ^ or dta^»rO; 

[otoamuuaUy dinibby) rn-t itith in tho Lppcr C.aiiBotin plain* lroiil^«« 

[ho t»a.coita Of ^n«ML Poniboy and tha Dwiain. 'll!* 

«ipow 4 dly in time* of fainimt Druiniuon4 

uuthor* to a. dkould bo lafnai a* donating llii» plnnL [Of- A 

'^'^kir^fornintion t»f:iirdiiig OKolio drouaht-nwwling ^^oonfor wi* 

paper by Sly in TA* jlurtcidhtraf Joomftl of liulia <U- pt. a.. 

BASKSIT and WICKER-jWORK, *lfi* Braldlne, 
and Fan Manufacturei Mukhtifji, -'!«■ 

307-U; l»d. Art at Iklhi. im 320; Gee. i/onojr. J’llrutw Ma^»i 

Tlle^VO haading rtoi™™ ■evowJ dialinct aralta,butaincoIlia"“1;^"*'*'^' 

Vlw OTHiiina poragmph of thn artirla BtIffltWOi fia* oltoiidy «t lottli (lonw^of (<" 
leadinS^idowl^d^Tait.sUoli ** th* *op»™ttoa of tlaJ Bamboo* 

(f ^»...-) and from tlio Rood*. But Owto tomai^ 
moro difneiilt tank of dodgniug ■ cIfl™fleation for tho badtat rootcnalu 
naitbnrmeda not r.W*.. and for tho matting mat«rinl. Bn* W 
oanoi or«-™ banibooa. It i* propoaad to gat over thu d^idty by 
lid* trorli: ae^roJ aniclaa llwt conjointly nuiy einhrii« the whol* of 
trhflt ifiwmikd emit* iind mAttflnii]*! TIum* will bn (d) ^T?vL»i- 

it) Bidcet uid Wicker-wcrtk—ilio tocdn for the mxmi pAft s id) CyperuJi 
^iMtinjz i *iid if} Mote WMi Mfitlinff. But over and abovo thew 
itfiiddrB, certtun Hub^twirwi lhat hiaw Other mm\ mOrt iovnortAftt UJ™ 
ifu^oriAlft for bAMkota And will hv d>l*7fuu»d m tbrar om aliOiAbetioli 
BjoEUL and nsfrn™« U> them ^ wrctirdiAgly pveO In tlw coUeCjUvo 
llukt the iradcfT ftkay ba^^ little difficulty in diw^Vernug iha piwdiwlfl 
tv coinpicin ipeciol MHuPPratiocus, l.rtpplv 

TlirDlilrboitl Indio Imidiet-maldtiK in womu fonn la prfl4-l|J»ed* *nd vw j 
ttrt bv tlw Mpar oU«f. In Rio tmmli OislrkU it ia of tbn eruf^t 
i]ie ^li«Ut produced Uring kiteiidrd purely and oi™pIy f<it agriculi-urri puiT^|^ 
Hero iind tbete* hnwoVirr, baaket-moking, aa a conA^uunoe of opW*al 
and fneiUtiOA. nitniiiS ft fairly high poaition, and in om or two ^ 

boeomcin ortiaric and ortminental, 111 * following may bo mentjou^d M 
n\atorilUfl uaod and Uw centraa df thdr otUisation, taken up in tbo nApruKW 
aequfliuv of ibo acu!ntifi<i nanHua of tbo planta eoncomed : — 

A^£ls snklcs —AgrieultumI baaketA (aeo pr 
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BASKET MATERIALS 


BASKET-WORK 

PtAtSRlAl3 


Mnui nlttdt—Th* aldrf or 4 W, udiwK ^ tiwd in lands, Sn 

c^hKtruction of rnpo-lrndpTw: lUid of cituio bsAket^ 

AmniUnirto pap- (sot* B^toai, p- , . , *., -n 

^bnu. otfl, U«s liiiilHSM, pp. l&tl'UH ft J Alonj; lh« THirtt af tJiD H3mn 
rrOiTi «iAt tn ImmkMKi ^ll^kiIlJ^ is *m mipo^ilt IndirntTy, Hh^ 

twnkbiiuMl liikt uiLil of tlttt 4 his 1 cultiwotons Uio 

luglily wrtbtie Jmta of tliv fihafii, niiMb of W^rtboo. In Iki-u^iL iiijmlfliiiLw nn^l 
ofLn ivetlly eonstmcP^ ffah-J«id blnl*t4]^ aro ftliO<rfinslnjctO.I of bnmlMH.. 
'ffcio triinic in ihoim rtrtLclM 1 b by no smounB inwgniH™L 
Soruiu^ flilwUlfer.—Fancy iMwktffaip oto. (■« I70j. 


i. 175 7. 


Cljutiii tndlfiOi—Aj^Ciatitrikl bankoU (aea p. 3fH>b 
CiljunllA (»e pp- 201 - 4.J Cnnff bMk5tiB_of | 


pt I** 






CilJunOii f»e PP- 201 4.J Oirw b(vki?tB of ftmut w larRoly nm- 

cloctid in Ben»(ilJp bm far txainplo in Patiui, Pubnn, i"™ 

entire cnn» wound roiinii nnet rennd and Ih*M poatUon by tie-bniniills. njicy 
niLD-wotkiB lafwly pWCluMsd Irt Poona. Riitmtgm. eta. Tn 

Biniill colony nf tlunalf..^ nreatisa^l in tbo pn^Jiiction of 
die* In e^himoyni in ^TynOre nnd En wvFTiiJ bwnlitfct*^ m CrKilTB i.[nkL-work ^4 
mfmr noto fa tornwl out. 

f^DU umm (i»a p- 2fiflji. 

CaxypliA ufisbneoSIlflfr* (bm p- 420?. 

Dfladroe^aimui (MO p. Ihi/ -nwis 

IndiKUlfitA itroDTjfti'tlft*-—7^^™ hanS^ah^ wrtiunt, njkd 1. GerirdianA, llio D.E^m 

WFiifi. nre fidrjy ostniwi^oly onipio>«l by tlws liillfnnn tu tw l^^nbt 4mil iy., SS4 &. 

eofflpMtifkirBt-“T3id bainboo moat bigbly prized for larquciwl 
Lost?a And tray* jiwc p. 101)+ ^ 

rarroliA Jw^UemaDllfliui,—Tlin pfh^ ^ puAor* ff^ 

NAV. Hinwdaya, in a most uAefnl shrubs the twiginif which am oitcnin^^y 
raiT^^y^lln ihiding IlmuIb. mnhing itroug (though iwt wry disrablej bu«kntii IIL 
^IlHnnstmctElxg tba sO^CnUed Hhul^] which iWA thrown 

i\w MMUmlam tornanls- OcCAOoniilfy twiM of ^l^-nr 

^kd ore nii™l frith t-PPtWi-WH JSl in other part# of the Himalaya 

tl^ ernum ifl ukafnly ilBod for thcBB bridged. j \r 1 - 

PhMlx pp^ 8&l-5b Beontlful rigorH^fi aw nlmtod m MrjdnUi 

frum Bporinlly pre^ns:^ itri™ of tHo loavrO of thi^ 

known ai ^virti or khuBhak RW (Om wOTOn or plmUsd into fans, bo^oh* and 
WW#, otc- llkEK Icaf^talka {cMorf) moko esteollont wafkingnaticlw, ond nptit Up 
tjiSTf^iah a which Mi wOWU into cKCOedimfly «lwng crat<iB ond 

bi^Lu. VV H. Coo (f e. IBl aayH that m Iho PonjAb tlio manuioctn^ uf 
farjp from tlw dato-palni i> univartol* ond that tbore ^ a 
Iheu articled frem Pi=rilkflWfUr, Foilb oro made Itmly m ^ 

Tn Delhi aUo thoro ore two factorii.':H for <iiito-palm fana J™, ^ 

Walter for a idvort lime and oomo of tlko leaflet* cnt off imd pUkted in 
limt ixinnkm dm* lomiiilg the fan. They are then rtjuned OKonhag ^ certan 
nuttems. A can make obout tH»olvo uxgh foM a day. tn mort poTla of tliO 
country wluire ana or nther of tlio date-palm* ii nlcntifld tho lotwm a» hu^dy 
employed In the oonstruetion of baakfilfl, a* a rule in tike Whivo 
arepreduMd in the SliMinni ond Bombay Prwidaii™® and in tho 

ffaludimtiui luid Afglkoiufltan. In the eaet^^nt pttcta of Ihingab nk*tttn|( ki|»d tn MM 4 Jtuf. 
hmiso* i* olmcwt alwoyi of JtAo/dr aikd i* io|d ot «d«ait H*. b por HKJ 

■iquar* yud*. [C/. Oeo* tO- d# 14.] 

Phi^mltu (ho VUtB and MatUaff, F- T77]. 

PHudoiXubyom f*» Bomboo*, p. 104), t , k 

EUids CodlLtU.—'J’ba ^Ilin-loavwd Humoeh or nnif^, jthan, olO. ; ino 
employed fn eoarBe bnilt'Bt-Piiildnit 

Stebarum jifundlflMffum f*i» MaajH pp- ll20-3<>). » i n 

S«Uz+—l^oml «pech» of Willow. There doe* not appear to i« m 
Iikdio any acneric rwoo like wdcr winch iknotBB the «pecioUy gfnaTk »hooUi tU pIL ii-. 
n*«J in ^keDltiaiong, but 6<d or htni m very pmeniJ ^luum ond otlacrn 3^7 91. 
■Ufh a* bin. bi-, ba»b, bbflfh-, &«. 

Althon^ novar « iUKOttfidly worked up U in Ewpe. 

*re of the gn»te*t posdblo ^o!™ to Dke people^ ^ or lD^-ik**keU 

carried en the baak by iho hihnkon am very gcticnuly nuhia of wklloWi ano 
the hang wjltow-boaktfd* nicd in conveying 4g»pl« P'^ * 

and Ktudkmir to DtA pWmi ore well kntiwm The kifi^t 1 * n iMaitited b«i*ket bo 
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P.ILP^ 
vl-i pt# 

40 a, 


I11.EJ+ 
vi-, pt 
4W 13. 

WfttUt. 


pt» lv„ 
38 209. 


^Um.w iLUiLkU. 


40S «. 
'Prea. 


1^ 406 IS. 
Ma.hm. 


basket ANt) WICKER-WORK 

« u, th«w U« ”iwa~ r 

,|.«w^rtl. Th^ dAai. Aw. 

Ih! [Cf, FO^. n Run.pJux«. a^. 

Afilh V t. 114± iftjpf. G* Prov.^ 1373-^^ App. U-j 

tow iSopd> IcM floxiblo tW »« v^wy B«ii^l|> 

s‘fW.£«.2,SS 

T1« p™ u«d by tW w«~ 

lilld ‘bo iNae. tho 

htkta Jiro innae ot tU stitiw of «iirit flfbaat (■» p. 10JH). 

T^phl (*80 How Mil Hattlul. I*; iinni 

i4S^*,sr 

/iMt jIhil Sept, 1B02, 185-Wfi (pl*i« I& b> 348); ole^ oto.] 

BASSIA BUTYRACEA, ItttJ^h.. A». ™b, 

irith coloured plate' also FI. /nd., u*. &i7; TmUI. ^ Af- 

Soc,. 183S, u A; Gamble, Man. Ittd. Tiinbi., 

546; Sapotace*. The Indi.ii Butrer Tree. jAuluAra ck^um, rhtM, 
chfuli. chAri, iftl etc- The butter » called cAiamtejn^, phaM 
A large deoiduoufl tree of the Sub-Hiimlayaii traete Iroin the Gang™ to 
Bhutan p a 3 cisniliiig to albtudes& of 15,000 fwt. 

B. latlfoUa, Itttrh,. Fl. Coro. Coatt, i-, 20, t- 1ft; “l^o FL 
I»d.. iL. 526; Chafl. HamUton, ^It, ^ : 

Aa. Rot., ITDS. jv„ 285; Tii/«/ Shfreof (Plfylairt ttaitel ), 1^. ^ ■ 
Elhot, FL Andh., 185S, 70; Gibwu, -Efoofar’i (Ac«c) Jou^ 

90; Dvmoct, 5/ot. Mrd. W. Ind. (2nd ed.J, f 
Ffod. Ciofa No{fpvr, No. S401 ; Pharmao^ Ind I®®!' 

Foiayth, HightandM o/ Central /nd«. etc. (2nd ed-h.-S; G- .W"- 
Comm, ytdut oi MKov^ra Seed*, in Jnd. For.. 190S. mu,. 54^9 ; 

FL Fttt.Boodi., ii., 92; B®. Bot. SuiT./nd,. ii,. lOr; Br. Ind., lu^ 
544; Agri. Ledg.. 1899, No. 13. The Mahua, Mah«a or Mo^a 
Tree, moAia. MH>Aa, mhota, motts**, moAnJ. moAti, moM. trpi. irAu, 
vetypa. iflapfl (iTfupoi), Aiiise, pifnant, ianiotc, etc., ete. A large “^dnoM 
ti^of thrtot&teoi the central tfacta of India trotu Wntem Bengal, 
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OR ILLITPKI TRKK 


BASSIA 

MALABAniCA 

niupel 

OuUh ttiirl Kuiuflon to liujftrot, Kanam fiud Burntt, It aeecnds the 
hUla to alUtudcB ol oloss on 1.000 I«t and la often cultivntwi, 

B. lontiroUa, i Oaertner, Frvet, a Stm. Pl, jL, t< iOl i p^P,. 

LaiSf., UlZ., tm; Rosb., Fi Ifd., »*- 5^3 ; Wight, a- 

Bot li t. 147; iRte. Bat- Sum, Jnd., ii., 183; Gamble, Alnn, /i^, r»ta4»,, 

Wi\ C^ke, FL Pt«». ii. f>3t Rr. Ind iil, 544. Tbia ever- Mnliim. 

em-n tree is met with from the Konkar. MUthwaids and »pl«ea 
)t, ummu, iti Poiitb India. Tt is m«t frequently met With m Mlfava- 
tion. The TbkiiI. Tclegn and other South Indian iiaiow men boned above 
more cspwialljr refer to it, such a» »?>?». pimw. ntpl*> 

mi, mete, eto. r. , 

B. malabariea, iVater’i Jfnnuaf, 1*0; ral^t, 

Trerw. etc, (2iid ed*). 207 : Woodrow, in J'oum. Bomb. A^. //wt 

1898, V., 163 ; Cooke, FL Fret. BotrA., ii., 63. A tnU t™ of the ^ eatem- 

Ghats from Kanaru. to Tiavancort and the Ajiaunnlaifl. aaceiwling to unhua. 
akitudet of 4,000 feet. It is beat known by the nanw# aU-iWapn, 

Tbo maAtia, tlitrtigh niDt with in a purely wild aUta in many part- of Wil.^ alee 
IiHiSj ii^^tJie»St ^arible vale- to tluj inlfawt-nt. of Uwga triK^ ot oeuntry Bewi. 

ai^o( wmi^uJtivntion. ft profera diy «fldy ^ eulUvatod. 

lecky aoit to rich low-lying and biuAdntod Landi. App-imtiy jt la aoU-eow^ 
bring in K>?^ part- o( iLn eoUnUy prott'eled for a '"'J!, ^ 

Far., ISBO.^, But by thn o—luJ viritor, it weuU “PP^' 

readily dctMted. Mamilton in 1768 ff-r- 306} “7* ‘bat .e^ef^ 

(rioDda had over seen nn infimt plant. ^H*A^jciri?La id the 

Obaervatien. Mr. Sly (Commi^onor Of ^ 

ConEj^ Pifiaviu^y) dofl# Aimual Report lor lW)Lr-3^ _ 

th- abseiaoe of repnrfuetiim it )b only a quoatn^ of ^ 
low a moat valnatto addition to Ibrif food aupf^M. Numoroip wnt^ 

Ibo diaappeATUiec of the tieo f»lh ™oii» ’'b™ 

___ J _ 1 . inmamj. thjv*. rtifwpv ffffopt ih-atilii b# Mywdis t* ratfitT Inna 


U 410. 
Wdfibcrti 
Qbatv 


9t 


DlMyp WTl.T¥T , 


lifE®, *ttd Wilh much fore*, tbat eVury effort iJioiild ^ j 


BffataiM: 

to“cofltr«)t ita eiiltivutien. a protoetlon agailrtt fi^O frw achon^ ^ 

to he Edore liigjily oomnujitded (for mnoy part- of India) than lyatomatic oultita. 

puHiahiiSfroilj tiflKi to tins* the. ffUjAm tw i- fiiUr opplicAW® ^ 

4bov*-ttimittonod OOcFl in ite own arwh boinff Uhii moAmo 

populiwr writer*- Krom th* bva ii*trLii] ■tandpomt tbero u in fant jw 

tmaoti for tlusir different vAIuhS. TPm pemrtrkftbl* t*et regnMin^ Um 

msAm u that it Appoore to hnV* tiw aotiw of ^ 

Imerilor—Jfarea ^^e-oq daCnma. ,9^ ,y 

TevenUor, Rhoodo and Bemphiiia are ailmt 

It waa, howBvnr, well knowiTto Ow elaoslfl antSw 'f ^oAe, Jp ^ 

Saaritrit nomB i» mtviJtubfl. bearuta dmeribea the -pint 

brtion of the dewnte, ai.d the Oil from Uw a«d ia iminUOftod^ by Oft 

Ibn Boteta. who uavriVad bi IwliA in 1332, oalis it and 

aim-dri«i flowera taata like npr (Dymock). In ^ AfartWira 0/ (A- 
Rober, written fft.io HW to 1420 (Laydan and fSrekuw, 3^h th- 

ewAweb or pai^!Jh■JKlB i- aatd to T* a irid™madtng tjw> of 

houHW of tha Kfttiaea of Hindiwt-ft nxo riiiefly oon*trtW^. Montlon, IS ^ 
made at the apirit asrtnwtKl fiom thu flnwm, of the dn*d 
raiaina, and ofan oil eitractad Imm the kemol. TJwvenot 
/adsrton. rte. (Ktigl. tmniLJ. HW7. iii., M). apoalnng of Golco^a. ^lla 
fltmipa of a troe caiiod “AfoVJUo" «tta pl^^i^ ^”’^11^1 ™r!«^ AJibw- 

fanitorl' Of the “ Th- ,4,V;-.4toarf, J iM ^L. 

io it yinldiia^ n fniiL knawn 40 giUmndak, whkh Abul »ail t* raatf 

in th- pT^aS^n of an int-^o-nt TRc botanic^ -nd other Wn^r. 

-boT- in oofUM-li-n with oaob -pacioit carry Ibo biatOry of the P«d“l-nf 
planta up to tb- meat rwsent datei, ud it may b- -ddod that ^y awrt im- 
port-nt, -wi cap-rislly thoae not melltioned in tb- Dielionaiy, have boon qi»tetf, 
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$|fdJk4i.i| of 
■Coakija£+ 


THE MAHUA TREE 

Vila*—It may t® tlwre ore two Rfe^t P^>“^ *'“* 

ibrumons on^tbD atom (.oe p* l t__ . „nii«iry nnmtio 


for its clM?innJ»l proper^ ^ tHofndlJL Wien tUi fod«l» 

rl'PiSi/iss - s 

TA# Fto«r/*.-Th(! maAiw ihov« ita teitvoii frow l;^*’™*^/** 

The cn‘ftin*cob«r«l flowers appear iMi pat doaters {of 30 to jOI PWthc 
inda of the braoslits, from March to April, and are ‘'“l 

vntino leaves Ptvpafatory to the harviMt of flowers the people elear 
the f^oilnd below th^trses by baifling the weeds and aiWhing rte aoiL 
Vbo^Mareh the flowers begin to come to maturitv. and ovc^ mornitij, 
iost after stinruie the BiiceulenteoroUa-tubes fall in showers to the groum . 
Su SSI till the end of April, eaeh tree yieldbg iron, 3 to 4 
f>F flowTTfl but BsuAHr tlie fall ftom a siugle tree us coinpktG^ in about 7 

t tS d^; Mnkeri'i (Ha^bo^k /nd. A^i-. tl«. plfl of r^eh 

tree b feoro B to 8 maundsv A dry^-floor is ® 

central to a seleeted batch of trees, 'l^e groimd a smoothed l»^ h 
etc.; on this the flowers as colleefed day by day am spread out 
the sun In a few davs they shnuk m aiK, change in colour 
brown, and their peculiar sweet anieU becomes mote coucenltated and iM 
TessiDblaDce to that of mioe mote intense. But the fnaAtia t^t is ^ 

for sale is not dried to the ssroe extent aa that »t apart for home con¬ 
sumption, and naturally BO alncc the loss lu weight a considerable. But 
ffloAL is eaten erfcnsively while fiesh-m themed fonn it 
Baton along with rise and other grama or food wfcenala. 
eaten the dry corolla tubes are beaten with a stick to expel the atome^ 
( 7 i 7 i): the quantity required is then boiled for six hours or w and J® 
Himmer until the water has been entirely OTuporatisl and the oktAim 
uroiluied in a soft juicy condition. Tami^ or ml aceda ond^m are 
LqiieutlT eaten along with omAim. By the better classw it la fried wiji 
Ebuttor) or with Latw oil. Tt is extremely awcct but tlfo power to 
Ll and digest this fonn of fowl is on acquired otic, so that few Europou s 
arc able to Hinsume more than one flower without having dwgr^bl# 
after effccto. Sometimes the nioAua is dried completely, redu^ to a 
uowder and mix^ with other articles of food. In that condition it ih 
S fton bufc*,l into cakes. Sugar may also ho prepared from the flowers or 
thevuiaybe diatiJlcd and a wholrsomc spmt n* 

to which ia its peculiar peiietmttng smell of mice Nicholla estimnW 
that in the Central rrovincca 1,400,000 penona use iiwAtw as a reguJai 
article of food, each person ctmauming one maiuid per nn»um-^n^ omount 
that would set free about 14 nrnunds of gram or about.» per cmt, ot t ne 
_ , food uecrmitifls of the people in question. This nt the lowest estiiuato 

coitiM tooue quarter of a million pounds sterling which llw tree 
annually to thc« proviuc«. It would «ry« «<> pui^ to ^ 

to the corresponding total supply for all India; the above illiwtratioii 
of one proi-iuce cjemplifics ita extreme value. 

.4foAuo, in times of abundaiwic. may be ponchaacd at a very- simU bguwt 
but normally it c«ta about 13 annoa a maund. As » mk the aurplui 
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r>vi!T Joc»1 recesBitiea i* aold. The chiel piirthaaef* mo thoduyUora, ami 
tliD additional revenue thuii dtrivwl greatly enhaiiMft the value of tho 
tren. fkunc few wara ago the espenraont was attempted in Bomhay ot 
the Forest nepartmeot beconimg the vendow of the available “ 
and selling to tba trade. Tlio object in view was the protecfcioii 0 I the 
Boor and ignorant people, who it was believed often got bnt a fiantiim 
r.hJ“ S ™l«roi ti™ l.r.lu«. At tk.t timt •!«. tk.» ™. A 
fairlv brinL: new (SJqiort trade in miifiMo, which Wont ap^fetitl> to Europe 
to be used lot dlstilletioii. It is generally believed that the action of 
the French aovemmeat in eloeing their ports to mnh^ ruined the 
foreign traffic and accordingly the exports shmtib to small proportioia, 
the article being at present oxclnaively iiseil in EnroM to feed pi^a 
purpose nimintnended originally by K. Lockwood {/ovra* Lmn. S«., 

Mmtiui Spirit .—As alrcadv indkateil. the art of distilling thew Spirit 
llowen is a verv sneielit one in India. SusmU montlOM n^ao spirit. 

The alludes to it Hove (who travelled ““7 

1421 to! la us that the flwiwo (as lie calls it) aflords when distilled a pure ami 

plea,^t bnt remarkably strong anirit. TTiLi ob«ma is ofton 
poison^ with tMtum, and accordingly he concludes, I would advise the 
(^miiaaT to send out orders to their l^tiJemcnta to inspoet * 
liquoia mom minutely and ihay would not lose half the troops which they 
cOTimonlv do or this side of India.” Williamson (Eoat M. X _ 

Li., 153) telle us that in Id 10 the nuinbef of shops for thn sale of ™ 

other apirits was “absolntoly mcalcnlable,” Thus India had little to 
knm from Europe cither in the art oE distillation of m the Imbit of 
akoholie consumption. The nsgistmtion and supennaion of 
which had been unhcrltod by the Company siHd hy the Crown bwanic a 

bwt accounts of imAuki spirit Sa that by Arehibald 
Kcir (At. Jfes., 1788, i.. 309-i&). That arfci[tk was wntton 
RaincaT aitor n moat careful peruonnl study of the subjeot. Dr. t.ibson 
(//i'a (A«) Joura. Bal„ 1853. v., W) tolh, iia that in nij^nt ami 
Kajputaue every village has ib spm^shop, fttid bo adds 
CoTcrnmcnt duty on the spirit distilled at Umuja, opp^to Bmtitwy, 
came to aomothing like £SO,00<). He then ob«rvee that the sp.nt 
preparHl was something like Irish whisky bnt had a Htrong ainoby and 

rather fcetkl flavoufe _ * . - t ^ 

The aroma is the chief disadviintagc to the spirit, but it » iiiidcm W 
that a gentleman who experimented in Moiighy^ very cxto^ivclyi^th tha 
issue, aueceedod in producing a spirit tjuite Iroc 

sjnelU Lockwood tells ua that he had ascertained that six ^lons of 
spirit could in Europe be produced from one hundredweight of moAua tirfi 
More recently it has Wen found that as mneh aa r6 gallons pel 
he produced, the yield frora molaiwea being only BJ gallons, and roueb 
leJirom barley, potatoes, cto. [Cf. Mans-m, Journ. 

/lid., J(i66, vii., 83-6.] He toUs us that tho spirit is called ^ru and 
much rweinhlea Hollands both in appearance and tasto hut unfo^rmWy 
it retains the sickening flavour of the flower*. method 

tilladoft is rimilar to that pursued in all other 

India it i* leu scientific and corroapondiugly more wasteful («eo .^^sitio, 
p. 521). For preparation of vinegar from rwkwo fiowem. tee p, nw. 
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THE MAUT fibre 

tbfl Sab'HinMlayBui trAtit Jtrum tho Indun iNifltwudt KiBiy oJ aitJ &nHH 

]!ndia muJ BiutdA. 

B. rUAlDKl* hnnrtif, haimUf kfUmafili, ftr4im^ oMotru oUp$a, 

pofffrt, otB.—* ^n^Qkuttj with in tlio Sut^Himiiflijan timCt from 

liifl Ravi eaitWAPdl^ ii^ Otfdh, Hurmn* And C«ntral and gbEith ladies 

B, rfifuu, Kaxi. Tlio iaba, etn.—» madfiralMiMd d««klLi0ii4 tm® 

of tiw N.Wi, Himnlay* from tho Bou Mfltwnrd, tn BimLl, Oiirhwal^ Rmiifton 
iid ConirAi Indian * . l 

B toai^JltQM, t/jifl. Thn ’An flfmat aJfcTubnwt^th 

in thd U+ RrovinfHMp nod thrdnghL^lii JlMliA m Ceylan tHid PeiPJiaH. 

B, VaMI, W. 4‘ Tise cA^Aua #iAdr+ bonbl, rik, jom, 

fna uiirifc Dtc^^-Otio of thA mnAt u,wfuJ ol Indian climhinjf f^uiunia^ 
1% ifl found Ad idcmif tbn Jower HiiiuUnya from th«i Chonjib uBdtviinL in N- ond 
C- India Cui4l TptiifcMerim. [C/- Hooper, Ind, Mu^r, iWfH fl, -^*-3 

3, VaiieifatA. Ths- JMcAnd a [taftoA ratfa kAtvdiusk^ i-urmani^, Jm ndnf^ 

(oil, tpihHlnmt otoH—n modomtc-iii;^ deciduous tit# found in tlm 

Himalayan tract fjoin the Indufi oftstwatii and tliroUj^b.Q\it tHo forcitaof India 
l:^^ Rurma. IC ifl lurgoly rtxlttvid<%l In li^o plnina mi oti omiunnfttal trc#. 

Moat of tho BpodiEH yirfd A OUM whidi aeoina to 1» luiowni by a i^infniD naino, 
M^ff^tn-gitnd. It ii «a a mu'! too Uldc anlublo iu watnr to do of j^-iat viuiie. 
llMit fevm ». rriwfitn {M'Jtnio M vcry liko gtim arohio- It id oaUm tbo 

poam: oUmm nisd Lt X^X to watorproOf tolFmewl rcwrfi, and iil» iPodiomuJly 
EM AXk Mtomal appLiaution to sariMn By lema Nodvo pnitrfcitidi^rfl it ia 
RifdtHii m aciirooou|^,g;Lu and. diuroliCr III tho ropOrt l>y f^unjiLan, roptjbllulwd. 
m TM A^uUuml Ltfdg^r flUOO* Xo. lUJ, it li oointoci ant that the ipim 
ninpa than fcwioo ito own wd^t ef Wfttnr. and ihat a lO poT onnt, aoLiition yialdod 
A ihiciik mudla^o which cOuld flOt bo n’^anipidotod. 3 eiV 4 raJ[ drma of btokwa wore 
aaked to mpOrt dd bbo ^na. Tho Mtimatcd %^alua wag Irpm I0a In ^Of. porowt 
They did not Oonaiddr tna gi.nu of any comnacrtiil impnrtanoe. It muak tIiB£0^ 
ftirt, hfr ragoTTlad aa nnunJy of LqcaI intoivtat^ export froin Bahm Dda 

arnonnta to ahoot rojumda per unnitmi and the vaiuntion ia a-bout 

Ra to Re. 2r-^ por manod, 

Rwond apodea on niparlod to yioJd QtUi r^T- *- np4»'PwlAor#i. B. 
ebc.p trtlt inJonnatinn aa to thmr MJOnomic uso (if niiy) ia wanting- Tbo bark 
of n- id TUMwi in PTfxisn and XANNIJin and that of A. 

in dji'Olng- Tim Lnttef prodnoaii at fimt n dirty rod colour, but tba dyod 
aiticlo luvmg boon workiOd up in mud for aociio bourn irtiJ»e^uently appoim 
likick nr noar]y bSork (fVaic fry CottKrmfew- For.^ E. Cift. iiurfiw, 
l■lTpr^:f lllM however, principuJly noted for tho Fiaacfl eiTordod by ono or two 
dpeoiM. A eordnge, itrong Durt JlOt durable in water, Lft made frOrn the inoDr 
bartt of p. According to Dodge, thie being very tough hm b™ 

employod In India in the oonfitniction of ceriAin bfidgOQ ncTMB the Jumna, Tan 
iitemji ar* wualliy cut in JuJy or Anffuit. Concnmilig the ptrOEw oordfl^ prepalod 
from the berk of Ji- Iffftlit n ruiraccoLinfc id given in the IhctiAnaty (IlB, 424)' 
and need not bo repmted here- It ia a very important nrtiele with the bill 
triboe. Tbe iffwin flnr® li one of tho few Ihat wflf stand In be dyed* bleAChi^ 
and Worked Up nJong with wool (Watt^ /?ra. o/ Brit, fud,, ISO#, IS). In oeUEmn 
dkitricte mpea are miuie fmm it in two ways. Eitbor fe*l flhrM of tho^ brnncr«a 
arts extracted aevd twidted into rope# or the branchoi are simply split up and 
uaed M natumi rope*, Tboy atv Imowc in the Panjib ne trddkt aniJ aroM- 
terunvely employtNl fof tyiiW "lutes wul thatch OH to reofa (Gee, Moimij. F^an^ 
Marmf^ 188^150, S). The shoots nm said to grow an idunb Of W l»t long 
ih one year. 

Whilst it may I# Mid that most of the Spodfll emniMimted above nrt Ufod 
in Muiie way in Native x^fnnicDfit, almost every puvt^ of it. •^r4rrmtw £a #o 
ikiictL TTvv bark* flowera, ahd root are (riturBi«l m ficO’water fair two m a 
eataphyinfi. A docoation of tliO oi»ot ii given in dyvpoptia, the duwe/j are 
with iUgar W n laxntive, and the l*rk ia rcgnrdEd ue lopie and aathelr^tio. 
Tfio lue fif tbo gum of w- has already bem nwHsttoned. 

It. La said to 1» aistidyaontafio and to hs naeful in H't'or^raplsinti. 

The leaves O-f A. nro demulcent and the *»da toDio and i!mhradiili*C. 

Th(' acrid lca™i of tt. are 5 l»d as Food in Bkmma anil Bombay, 

and etflewherc tlie ^nnung sboota am eaten m a vegetable, Tba fiow«* 
of M. p»w-pwrrrm nn uood iTt oofTies oo ft pot-hoHj OT ft» picklad. The laa™ 
form a cattle-F oddj£k. The buds and «eedi of b. rn«-mviva sm eaten by 
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lOaa ot m. rmrifuaiwt l^ll i»i the Othfr 

tr<Mi flf till* ^ Lto ciffaretl^vflrJi (Wef**)—th™ 

IP, r«ri#^-iiiM fuut ntr^ui*" . Gi„J jvwrl Pdrain whilft tlio lifltter 

oI Ibo frtnncr Rm *« V »Fi?ciua of Bh. LWO * yiww. Tli«» of 

in Iho Thana <l3*tTiCt. aloiw^ tiiliiS _. , etimbor, *h of 

:: i:r“ n*. k>»v~»i *». —- 

are wOfirfiipp«l tho Da^im fcfltSvilJ. 

ATjfi_■Tt€jW ttia v be relelTcd to thtso ■ ] +. t 

“) KtaSri. ei»» «■! •(«»»->“"'»• ■<'*•■'“ •“* '““' 

^"*(2) Aalmil, intlnding bones, comls, penrls^eCs, oto. 

(3) Vegetable, including flowcis, hKkMy^s, e c, , . 

I If I" ^ JtoCTAls )twnip^™j* *to.^1 ”ftU^ m'pnMicntiig 
taglw^bwwU. 4 *VL^! 7 ^« 5 S 0 iwt. or Ba. •21.02,442 (««» 6lui, 

14.4S- cwi. of a™ in iho clioaprr Wmi c-f *to|^ 

sr£.5iiss» 

5« th. =». .I«»n b*,, ip-abe.a.nn»d 

with proOiQM itOllW or ™^. AslJJAl. kimrfom <tf« rhioBy Cb^fio 

lePlVrt-onol orwim*lito donv^ hon«, tonaa. tha 

jiii(l €on«li*hEll* (Mfl SJaall* p- - l sohjiHita M oon hwi giwn will 

ainallGT neorli, «t«. fitteh lafo Bird*’ Skina and raatbp»»{Bec under Blrda, 

bo foonJ ntldef the rt^liw ^ p, M7). 

pp. lJ8e42! BOM*, p. 1091 will bo (ountf o eoniplato oMimomtion of the 

(S} Iti the lMef«w*rsr ti., 4aO-Sf wn ^ * ” P ptflonda. o.te, 

irarioiui ptazitB of whioh S ™d^tho pW- 

Vi«fUT* Affri. ISClA, (kl 

IMible//,*«*n™»l Thimton, W"- ^o. Ibmmmm. }M.tM. .«s». 

'■ Rijn’S, 

^^^?SBar^rs.^”.r^K«r» 

cry little of * rtiiw ^ wiollwdi of colliictioiJa cunilg mwl 
lndina oimI BiirTiH?» ^JlShSfinif' rJuoI lowus oonrermid in the trado : 

drying i paokmg In iMst very kltto of * 

njtitti«dii*tuxoli**beoa wplTibotod^ ^ P„ Thtiwtoa t*W» ^ 

^ ^ir^t cpf mXt 1.W wRtisr. Rod 

gSl« d thee .b.^-n« 1 »»- " -I-d-* '“ • ““ 
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CirinliL 


»• iHlii nUl* builds i(* comb* fnor* of loss in lb* <*|icii—Hurt i* 

to •*>% on tho ondimiidc* of iho braonhw of lozgo tn^ in cft^ or 
liuitfiiur nrk*. in buflilion, rtc," 'lino coinha ore threo to fiv* feet iMg, end 
or more deep : they wlU that ^ 41 to the in^ ^ 

P*i rffm«lly is a BocOltd comb built, ddo by udo lirtth first, fomo <^f thore 
oombe ^gh ■» mueh a* u toniaid, ftnd an *Tijro(fo ooo pvre fw™ I® ^ 
t^np^i^frem 2 to a lb, of wu. Iff, J, B, Dougijw'a nolo m the (1.0.435J 

furn^tMl Iho following w*»tui ageilMt the ssmiotiiotjo eultivrttion of ttin si^CT;— 
t, 11 huildn netnrelly in the opm. ^ It a, » lulo * 

that honey eannot bo fotnoveil without dostrojing tbo bn^rt. 3- comb turnip 
iante is not eo Brent ill cubic capacity as the comb* of tbo ordjnary 
l«^f Eutop* 1*. +- It is only mat with in trojncol countii^. It 

liiBV be nd<lod that it is a Tidoiu. intrMtable ipae^ 

(61 A InilM, Air Dinghiiin (fe. AMI i tbo Ihdmn Sutti-DouEBncaTWJ 
Uee : llio Hll.f. Btn ! Tnni! Bkb of Indian ireitcp*. nr eartpurMi, 
tntrri. utUpada, tnoAufy. moAri, ei'm. gun?. fiMrtcAli/r. dtmr, rfoyrr 

nrtdr. *ef. WdM'jr". oduJhl (Acfu', Mold tgatu. pyJ o«W, etc. _ 

Bahitnl—Found throagheut Imba and Burtna and aecctidilig <he hilt* to 
U 000 feel. In the high altiludoe of ita arco, auch aa Bhutan, Hanwa, Kaalunin 
Khaeiu Idnii and flimJa, the inaCCt smiuib to becOKIo Luror Uiail when mot Wlh 
in the plains and lower hills. tTnlika -*■ dor^mttt it doc* rot oa a nuo hve 
in the open, but chooree honow tree*, onjrhMiging eaye*. cMVIObs in wn]^ etc,, 
and Bhow* * prefeniffiiee for pnj*imily to human dwclbnga rather than Jot tlie 
heart* ol forerta or the fac« of inameasibJo roclw. There are several comha, one 
above the other, hence the name fo/Apurib or laven-iayclfed. Tba ceils ore about 
fit to ft to tho inch. The yiald of bemoy from a fair.*lMd mi'o would bo from 

10 to 40 1b,, and of wn* from S lo 10 lb, 

Mr. O. Mi nnilfon , in n repori publluhMl m tlw Ehctumary (iv., 
an intercoting oMcunt of the degree of doinretica.tian i^tiwd on the 
Himalaya, and IImI may bo here opieaiBired it I* burly roproBehUifave 

of the bee-oultuie of India. In Bei&ialir, ho Say*, houaoe—oUO, two or three 
stcriM high—are often apodnlly kept for reOring beaa. In these, amall treonnoo 
arc made in the waJU, two feet apart and closed on the outside by a “W™ 
pu npj in whadh an nntrfljiH? hc>Uj is mado. A iroim ia luiially in olmrj^o of each 
BUUh h«-h&U»s wImmc duty it ii t* provnnt ovar-aw^muxg^ Thia la 
by sii'inR cobny ampie rf>flniis itfid BOMctirnaa by clipping tho wmga of tha 
nuaaiL luw alao tP kwp the apiary WCJ) wtockud ^th early awarin*, and 
to mmni it winat ibo rtpa^ty of boMl, martoiiB, homota, caecrpiTlMa clt- 
btocldng ft DMMt gvDcr^y ofrected by eupturiiiff wiki pwnnna and 
tlifw la (ha apiary. Bu% wh™ b« 4 M:UiUiire on a hai^ JWfOle U Mt oontijinplatea* 

11 ia wtomary Iw the biU poftple to ^vido nne or two wema in tJw waJJa Of 

tha wdinaiy dweUiiig-l»™« in which a few otirATFEt* utay bo foarod^ In^the 
SiseOa diatiidt it » bcliavad lb« b«t boncy it procoiwl iti looilitiH wh^ni 
f"lrrifw jijra um ra«e^*#H‘Ji (thv ptJtA) abounds. ^ 

The Buhohr system ia folJowwi in Chocnbilp Hnraro* Jbchini, aiwl 

KiiUu. Swarnu are loolctd for in the Jimgk*, and oarrted off to tha jam^daT a 
horn In KoBhniLr. ft baiwy-bce— manc^tilr —it almo'it cOnspletoly domostiefttBd, 
and BMnu to bo ir Viwiety of hardly wpormhle from t. P4«»rrl^fnii. Ifl 

the Kbotia hillii a Hiniawhat nucilor tfnii^ine-jtieatioii eaia^ thfl awATma liamg 
copttkred in the jun^ea and kept in wnoU hoM uekJoct Hw W'hH of Ibo 

(cl A- ftonaie ; Binghwio (4^. Thia la tbe iimailetti of inrw 

liwlitr b«»p hut with .-I. ij+rficw ia nnash more olotely slllod tn th* ^UTopoftn 
booty.biH {A. (bofl to (jie Ladloa rock bet (-4. 

BtiUtat,—It han bc^a Godeeted in Bengid* AfiBOin^ Blimuw Madraa. MaiabdTi, 
Ctntrai ProviDCeAr Ceulnd Indio* the United P^jviti0<» and nn. tika Brinoloya 
ffara Kumiion and Sikkim. It tnigbl in fact be ^-iflwed aa m iliRb% r3i&™ 
trorncal apfci^ wkich ditplftctw to a lar^ Oktant the lowtom and nonhom A. 

ft haa bum called: FlOWTR Bee by aORw writer*, and appeara to bo tiae 
Utmai^ fadW, rmy*, iort-ttdAcm, fhodi^pm, pvilu-agaiu OT jmJio- 

fnuri-rgtfliL, yia-pyue fttCr, oto. Itl oombl oommt of oeUothai On nine to the men- 
It would appear to buOd in the open a aingla oeinb atupended from 

brancliea of tpwa or rattier Ihomy buabea, oapodally near rivar-bapkap but 
aomaiimea it aeloeta oavitJei in waJli or hollow troea, or buildft under the aoftdoe* 
ar other pcotaotiiig papfca of houBMw It i* a comparatively hirtoleaa inwt, 
ftfid about the aiio at the fU^powtio Ay. It ia probnbk that the mthti at 
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ipoWiT bao <af KiMUiduBh. raund cm l>uJihM in iho vid^iy ot Inrfttt eip»nrt* of Ei«=*iiih ft-, 

il but on® of the dMny vurkitias o( tW* specif _ 

Thb ho^y it •U&ftl* ia bat amiJl ia qwitfctj* nJHd whra foiiitrt on trwa^ 
thin Lb quality® It af-poBJH tn iraprovs wh&ii pt^ut-ed cambrn 

ioWJed g™ In^illTbii {KEThin (^irntryf ft «rt of doi««it.c«tJftn ^ 
bw^tt^pLftd Apjiaraatly mtb thiE ip«C4^ rntb TittSft 

coding t<a m™ we™ Lift liomsy ift iupwar la tliftt of l^ vX^X 

rn Biiritui oil a whohs, liawftver. ,4. ui m^ftnaod tui Ehs roCHUt vulujitplft 

iftaeci, tbciuj^ it ifl nftvtir dora»tic*tftd in luiy way. 

[Tho fclJowiPg HdrUtional 

hid., 15^, i.. £1, 07* 13*3; ^ 

mpjstor^ Tjnp. t» foil and /ne?., 10*S ^ 

Wand. N&i., 1H«7* I-owin, WHd Bwxm /n^, WO. 00? 

BifltflftKU A'oJ- Cufmingbftm. Plasu** 

eijvj Pk^iMircM o/ w Bm^r, llM>7i fito-J 


II. BEES-WAX*— Tlib subtitance is l^t knowxk by tho following 
nanten—mom, JrtVilA, wffla, min, mozhukin, fmttvim, 
ami in tho clftHSic • -rnffjiAiL/om^ 

Tbe olw^iviitions alrrajuly niflily regarding tlic si|>onina of does tile 
with ill India incidentally certain partienJaTa tegamuig mi. 

It may, however, Ijo uaeful to diaregiaifi:! the iiidividtiBl injsKita And to 
bring together pro^dneiftllT the parttonlara available n^ganoing the cetitw 
of aapply. Tlie b^^oii far making wai would appear to be the hotter 
moatha, vizr April to June^ Tho separatioD of the honey from the wax 
is uanftliy done m the cimdefit manner possible by the peraoiw who collect 
the combs. Refinement Ls rarely practiced, but adnltemtioa la not 
uaual and although under the Indian aan it might be rcMlily bleached, 
Indian wax is rnreiy bo treated* but on tbo contrarj ia purpotiely coloutoci 
with turmeric. It h made up in balls, foils, cakr^ or bloc^, Eonictiiues 
moulded and at times even as much as 2 feet in diameter and 6 to 9 mche* 

pfiper {Lc. eh^idA ba caswraltod for lubDr ^aimilii, but thft 

feUowiikfl ftbatraat nwiy bo uftfiid ^ t 

d.iv,;---Supplini MB drawn by Cd.<iutta froin Um 
b'untiir Chiltniniag, Darjeeliri);, Bhutan nod \opal. Il would, op^or lh*t 
ai^SIoB quoBt™ from JtU, M to M much K B*. 76 * maitna It m 

IftToalv Kniaiiniaii mnEapore ftiul ih® Strftit* SoUVflau*en.t*r 

aLmZ-Ti^ ^ ™d® in Syllu,t, -nd tbuy d<^™ 

■upplira from llie Kluiaia hiVU and wild trwta bttyolul ihn frtmtiar. WM 

i* luunlly cald in rolls OOHl in boluboo mouhls. Assam wni nt of lufenur 

auftlitv fts a nile. . . i j 

C/flIfcd p™vfsr«.— Thn riRht of coll«tiUtt honw 
hut s dscUna in Urn suppi/ hsu «wn^ Uk=n 

the Butem Bon ForrtU* liliari. etc. 'ne trade is fibiefly m lb* lut^; Ot 
trwlfin reftidftnt ixi Sabomnpuf. U ffttofaeft abeut 1 1 oODOft a peuntl, thfl loi- 
portwi fqnncpi bloftchtd wox fftAlihrig about ft aniM* , ^ 

C^oinf PVfli lJtceJ.^lt has brM suited thftt tbo feren^ uf tbcMS projiAtm 
■to Cftpdbto of yfeldin^ SOO Tnamidft of hoQ»y and manntle of wftX 
ft£iaii4%. In ChodgmEh bmd ftie » pleaLifiill thnt U is 
tlja forests for biff gomo. 
boftft." Tho following ore — - 

wqueiKfl of nftiiw*—BoUU, Clinnda, Clihiiulwarfh Danooh, — 

Mftndlft, Nmuir^ Boipur, SotnholpOT ned Wtwdha. X^ ftifotci™ 
according to quftlity and senson. ffoin. a imniin tft 12 azmas por puiu^ Tp™ 
ftw toid to ba two feowos for coSleatuig—April to ilny* end dgiun r^ovomtwv 

to D«€#iiibar. _ , _ ^ 

Pss/ii,— ftnd thq colE«!tiotl of honey and W*X from 
baas swfts to ho coiii^L io tbo hilly oonntry. The aistrictii moot fiw^ aro 
Bssbshr, dlftmbft, Hosorm^ Jln-luifl, KongtiW Kftshmira Kiillo, fEirblft, ate, t-ortom 
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idojltiwl in coiilixi?iit.ion, acd n c^rnibiimtion oJ thp wax of one spefies witli 
tb»t. of atiyth^ cannot be regarded as a tfinidolent ad mi ^ are. It must 
tta ndoiitt^'d* howeverp that the heoniuu of th^ miiiiU 

latgvr comb it jnaiinfactiuffiTp ia tliu oliief sonr^H of tlio twea -wax of 
tlifi ooantry*"" It b satiafftctorF to ifecsonl that oat of ^ ftamples 
tolle 4 -tod from different iiarts of india auly 3 were really adiilteratetl, 
or hm than 5 pet centH of the total, and tliete k no ovidenc.^ that thr 
lopbiflticated wax was a iwtUvo produet or was manufactured in the 
country.” 

t/stfs of W^vrx^“lt LI perhaps hardly oeC-etiSaty to mention the useH 
of w-M. Thp rntrodnetion of paiaSiii and other compositioa catidlea hua 
Tvmov^, to a large extent, the demand for wax to be uned as votive 
offerings at the templesand chutoheg. Jahanpr^Meiwo/rj! (Priee^ trunaL), 3) 
alludes to fainphoratcd wax lights uawl in the palace. U is, however^ 
reejuirmi by the ail vet and goldamithSp Aha by brasa and copper found rv- 
mcTn to give dnlHlnug tomihcst to their mouftls ami to be subsequentty 
liLptelied and dbpcUed by the moltcji rO'Cita] poured into the matrix. 
There is a consUlemblc ilemmid in Burma for it, accordingly, in 
the worhyhciifi that turn out the brass idols of Buddha. Wax is 
aba fairly extenaively employed as a reaiat in oertabi atoges and 
niethodH of ralieo-printing (/W. j4rt! Delhi^ 3^3-30* 259-fi7)+ 

Ttfi^rly It b largely used by the shocinakers of India. In MEoinxfi 
wax is exteiisLv'cly eniployenl in the preparation of ointmentH and 
plasters. 

Keocntly florue interest hag been observctl in a substance callytl 
pTopoltmAe,^* ficrived ffotn the propolis of bees belowl by dry die- 
tillntian. It is snid to tlestroy nil known hacteriB without danger to 
huDQHn beings. 

Wmx Tnde of iaifi^ ^nd Siirmfl.— Uuring the post tweutv years the 
exports of wax bitv* practically reicamed stationary^ The highest figtitys 
occur in li>G5-0—vis. cwt.* valued at Ks, 7,31,320, and in 1894-^+ 

iinineiv 7,487 owtr, vsduE^d at Ila. 7,06,247 the luwcat in l8S#6-7—via. 
-dMi\wL, valueil at Ha. 2,7e,mb !n 1906-7 they were 8.162 cwt,. 
Ks. 6,96,009+ The major portion of these e.tporta go from Bengal, 
and the chief receiving countries in 1905^6 were ^ leimony:, 2,854; 
the Unite^l Kingdom, 2JSUd\ Belgium, 988; KStraita jksttlemftnts, 622; 
United Btatoa, 408; FfaliCJC, 40G ; all other cuuntricrt making up rbc 
balance of 8^&6'3 ewU, the exports for the year* [Vt- Milbum, fJr. 
Vomm,, iu, 316.] 

MI. BEES'-DAMWtAR— Bingham, Fa, Br. /nd. (//^meiwpirra), 
i., 550-04; tkioke^ 1874, ? Hooper, .-fiTr*, 

1004, No. 7, 70 et Kq* The ]>Auju Aa Baa^^as the bttle insects that afford 
this Mubatanie aft called, belong to tile genus or, iw it has been 

ealled+ . A resinous substance euiployod hy m veral mpeoies of tbtt 

genua in fortiiing their nests, is an article of conin$ftrce. ft bos boon saiil 
to be cheMuicslly ollicd to propolis, the substance used by the domestic bees 
to repair injuries to their hivea of to stop up uselecKi and objectiorinbln 
opening?!. These very iniuute and stingiest be^ arc mat with all over India 
ond Burma. Among the coUections recently brought together some 
samples of wax, hgney, etc,, were ideiililiedp through the mscdls thatacoDlO' 
panied tliem, as being the proiInctuF species of .HrliiM/nfi. Thfew name 
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from thd following localities, the figares denoting the Humbert scp^te 

samples to bend rAlmoia {2). Basin, Bcipum (3), I^tul 

Coimbatore (4), Damoh, Dehia Dun (4), Itonr m 

(3). Madore, Nellom, Nilgiris (3). Panch Kaipw (2b Ra^agm (J. 

Rawalpindi, Samhslpur, 8ingbhuni, Sooth Konam {2>. Teno^m anJ 

Tinne^^ellv (2}. It wilt thus b' seen that tb«e insecte eio pmcti^lly 

distributed all over India and Burma, and perhaps to 

than was known to Binghniw when be wrote hia Tl^t to- 

tingnlsbed author dMcriliw twelve epMivu, of 

oITeiiaaMriinia themostmtoreshng. sdiw 

chief source of) the resinouB subataTii.e tnomi aa 

iug are the vernatular names for the specimens of 

poured fate, itiiiitofi, «'*««. t«piArtia.«Mn,fl«n* 

ien, huiMeni, hdliada. muturui^ni^a, m>\fe 6j^, etc., etc. 

^ Pwi*,Vt'er. -'niO UwwtS reTernid to are^a to bufld 

iiviMi c™iFiM«BnionBr™la.nnd«jinDiiineauibolfi«iiirteiwvii»»s. c«. TMmterier 
S ""iTirnlJits^lined with a cwineui subatanec aod the entroiv^ W 
ofmn formed into ■ bMCtirul pioj«Uag fonnel also 

.aance- thoprodiict forwhitil.t^ J'w ^ ^ 

t^nnnoiu nlb«taiu» (or beMMftmmiu) i» not ooUoeted, but m Itw ^ M 
i4T IP- th* trujnp<st-th*pQd ifcni(rtura ol ksiiiehi* «“ wUah very 
the entraneo to ihio ^Is " prtieeta from tba hole in tho trao for a ^ „ 

"Honu Kiv« an tntonatuur aowunt of tlw finding ;rtth o Inwr 

XKI Antom lliat the hoilow in which it waa hollt wa* coiitOO aU over wtwi o in^r 
w« ^ tho «llH. oonu^mg a 

wore Elobuhir m ehnpe, pondent eida ^ ndo From Uw . jlnMiril-iod 

rrpiSZlJv tho onirin’^an .pooi«« thot hw boon 

W-hTtW liw fortv odd mIttJjFea hidicntod above oro 0«ft and ail ^ 

" (rem aoveml ai«oi» lui*^ « boon 

iho n^naud lifiiEg and IbAf ectmib ut most vfiiiwbta Mr, i* . 

ua that ho had not B«n tho interior of a hive of tlie ^be 

that tho Bxtemai trampet-ehapotl atriMtUrt maj bo w^riwt^ by the tM 

rnrj,n~ imvl«. HoOUer (ittph fjiior, inJ- Miu.. lIHH-o, *.f-*J >1 

on two aampiea Oioftl^nd by him. 11 i«. ho anjv, a 

^ andi^-rroin.- lu a froali smte it may ^ Si ila 

otmatontB worn dotorniiiwyl *o well oa ita Mlubihty "V 
piumhreo O loll IS^port in the future, but for tho puip^ 

atudird thn nnina and cleo-roeiiM of Haitri. i oi^^u-. VHM«rfwn«. and f p ^ 
Bo far, thmeForo, Hoot*r eMmai to conflrw tlw " ‘rnn^r*- 

p^^nytt » «unpo««l of »rtain nums and reonu : 

in«h.bIo In oloOhaL The r^n nioKed m ^ and tho at w But't 
qnlto oorfin whether they Imd ttammod the m-e wa* or ^ 

^ af Pii4vmfe—^Tt» remiwiw prodtwt oollKt«l nnd. um 

hetm in taakmg their neat* !■ ^led ' ^-ayei' by 

boiling ilTwatS and miling with oajljmil Ot potrok-um. it m iKwIv ue«d 

onulkLag Of boaU, Tbo right of eoliKtiiSff ■ piof-nyfJ la »M V 

GoTom^iLt in Biirma mud Tmtmerim y^Miy, Mid forn» irtio of tbo #nurcei 
revBQlW uedet Minor Fvnft Pmdiifltai'’ {B^hgham, 

IV. BEES’-HON E Y —The best name* for honey are ^ctAad. 

«Al, poffe, fAs, ;«tn. piyt y^. ®tc. The honey-bee would be 

neoo«*iy to dool with thia lubject in do^ aftor ^O 

mlnmdy giVMl tv Bm ond Wai. TY» rcgMM <ft prodiictloii of tlw iMt^Usr 
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nA»8MTiljr lha#e ol the fonner, Occaaicmidl^', Hivwdiv^iif, thf» wia. ia nej^lHtcd 
nud and saS^ of I ho honey bftcvrtlM Uw iuiportiui t Aspect. Honey 

ia a plentiful wild prcdiiol Ot'or the greater part of Jndio^ nnd u obtained ftliw 
from bsM id d itdto cf Wmi-ilomedtiCAtiOfi. ehiefiy in the hiUa of the Foiijdb, It 
ia highly appreeiat^d a* an article of fo<Hl by the inliabitAnt!^ of many part* of 
India. It ia aJ#5 employeti to praaen'a fruita, and in tlie Khaaia llilla, ftppori-ntly^ 
human hodiea are ftomeCimm temporarily Ift it. At certain flonaonj^ 

doublles? to the floweze visitod by the 1 :pW*, or poftwhly to the apcciea of 
inieeC, the honey hna intoxicai ingr and ftvf-n poEitonom properties. The honey 
of the various aprCioS of IfKliilo her#, roeiitioiied at all eVentfl varies 

codsiderebly. TTio inoit ahundant is that of ir vrliieb provides the 

grnitor portion of tho hcnjjjys of th& United PKfcv-mces. ilto Centri Province*^ 
Eomljayt iiadraa and Burma. ThJ* is ihe m«et of the Kundahs, tho 
honey of whieh i* collected in March and Agjiid in September. The starch crop 
m the best. Mr. A. Menyn Smith publishKid m the Stixletman^in 18&5 a mast 
instructive account of the Hohoy an*l Wax collection, td the Hiindsh COtintrj'r 
.'Vs this is tcpmschtAtive of the opomtioTw pursued in tho NUgiri hiJlSr in the 
W^tHlrtd, in the Sattyamaftgalara hills and elsewherL% li fairly extensive paaiia^ 
rnay ha alwtracted 5 -^ 

" .A atrong atakfi wjis drivtpn into the icrt^iUnd 15 or St> fret away from the ed.^ 
uf tJse precipice, aa a purclksao (or the rope, ns It wa* being lowered down the fat# 
O the precipice. One end of the eano-mpS' hod a double loop, in which a Koo- 
ramber BCJltcd himself, lua fact being oupported by a flhort #tirrud of Wk, A 
Eight, tved-liko hiunboo, 20 f«tt long, armed with n n^ping-hook rtt the end, 
"epvftl fe fJw oomlw from th# rooks. A small Inndidg-net Inflow tbe sickle 
iw«iviN;l tbft oombf as out. A light cord, running though a loop about Id feet 
above the heail of the gBthprpr+ and fastened to il’a'' siukXe-end of the rod, enablrfl 
the gatherer to use the rod tvs a dcrfick, which he CJOi rain*', lower. And 4Wing to 
any'position* without being iacodtvHl ieoced with the weight of the combs in the 
ftrtr WTten ibe net 1 # full, he cmptiHi the oontenta inio A large plose-framed 
basket lined with leaves, which is fluspended from a oepurate cord : and this 
ba^et If drawn Up when fhled. The occupation of gatherer is estremely dnnjccr^ 
flos and retquires steady nerves- In raiiny cosci* tile men ore suspended 400 fret 
ftoin the top of the cliff, with many hundred# of feet below them to the bottom 
'd the pre^picc. ThreO eanc-iroprS Ah? jminenflely stronj^ and stand mom tfiUgh 
utfl^ tlian one mode of fibre, nnd they are also ejctremely light. The suspending 
rope i# shifted about firotn place to place iu answer to eignole with the liniuJ from 
below. Immediately the bees are disturtvd, they crowd round the gatherers in 
inyruuli. The men arc hleralty cohered with n enating of bees from head to foot 
and present a moAt euriniis appearance, juit lU tf thiey were cav'errd with rusty 
I'hain armour, each link of which it in JdOtinn. Tbs pungenl smell of the w^ood- 
Bomke from tJie bodies of tho grtthcm# ha# a kind of pural^^naing effect on l)wa 
fmd nreventa them stinging. TliC flight of liieea thus disturbed OOtlld be dis- 
tmetiy itecn from where We Wrre, half a mde off, and re^erahlc^l a flight ol locuita 
\Tb could even hOdLr thfr huinmitig nni*# mode by the irritated Imiectii In. aljout 
twfl hours sJI thft comb* within nmeh had bcin collected and ths ropes iivcre 
drawn up.'” 

The nest mast important honey is that of 4. tNiftm. an insect found here 
and there all over Intlia* but oemi<lomc#tiCAicil In tlic Khasis hills -md the 
ittnuntait^^ of the United Previucets, of llio Fanidb and of X.W. Ffontior Pro¬ 
vinces, It is acoord.ingly tho chief eouroo ol the honey’s of AwM«n and 
Psnjiib, and possibly mwo of Brngal. Th& IhinJ form Ia horrlly a oommefoiol 
ortlekr, though when f ound ill sheltereti posit ions it b paid to Ijie remarkably mcmI. 
It ia the Ivonoy of .4. Thhi is met with in tlie Cedtrid Frovinceii, Bom¬ 
bay., Beror, Mailms and Burma. Ls^jtty, aoiue of the fpprcies o| afford 

honey. This is incidsntaJly alluded to by HuiOpcf all through his re™w of 
tJ» information roccnily ccllecTctl by the TCeportef an Eccnomio Produclc. He 
tetU Lra that it ^ oficll tahlted with a peciiliAT adour* and hns A bitterish and 
4cjd taste. It hao, howrvrr. « ccvnuddemhle rapntatiau in many parts of InHiia 
far its msdicinAl purapcrtles. In soma parti of the comitry (Xellareli the honey 
i:'f the dAtnmar-hee Is said to be intoxicating, and in Kumra it il nepurtad that 
the insect is semi-domHticatsd. /nalitiJa* of Monit-, ±dr, 41 ^ 131, 

*rtCL ; BarthToa, Uoosti £. _4/n'«j Jlfalabar (od. Haiti. Soc,h 107^ Lawrsnoop 
Toffry 0 / Jfasjftstir, l^i&5, 36fi; «fotfni. Board Agri., Bfc-jteepi'ny, 

Imp. Depi. Ajp-f,, IFwl /nd., im\.} 
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berbebis, unu.! ri- Bj ". oSiU 

Ind. Timbf,, 23-30; PMir«^. I»d.- i, I . 

p£»n, L.. 31-2; Hooper, R^sot, m Joum, .U 6oc„ pt, ii.. 

Bntidis, Iltd- T^, "^^.V Bu^^^nientiuned ill the /'/orrt of BrifiiA India. 

there «e ttrcl™ ip*;^ theiefere 

They M® '?“'"’|U^,^uetelre conmiow to ftve or aii Hiinohiynu 

i^ll«ti>-rly- The =hiBf ure the falteeit,? =- 

ATblatE^ M.; eJiitra^ *ilrnJA fS!!!f' * 

i uJiiio, Htoi™, 

I asr;, ,„,. 

nliW iji exWii*' , „,j4ch i> sotnetiniirt m 

A Dve m o^touied from the rtow . eeloue OJtwW ehwfly itj 

tRiuiifi? end «i>q^n» leather, ,ha btttk. In »he older wood 

the Jhflrk and in- Ebo jpotLllg _ ^ Barborf^' ia |i*?rHflp# onO ot bilMt 

there i» Jese supply^iTiieiluiiurtiWe. ^I>e aoedn yield an Ol^ 

wllnw ily& in howvvi:-?. in MEbiCRffc* th* p*.rt* 

xlifl nnfiCipid n» oi ihfl twrfberry Ifli eiViiJy: axui tbs' roat-bariL 

being the *t«in, ddrViiti^the rallied rn«( or nwOMt {Tairtf 

A™tery e*^‘ >* ’’'^^TisSS^SV 1^ I^ia “f “"tit* dmt (loR extro*t^ 

wliieh l«ve been 

Ihc ganie becefleud e®n!t« in the n The rtl»nt« now 

i^rit^hy attain Crrek and Ctber^>^™u.™ tn^^» 
hnown in India u irtomtHin 9«^ sttHt Tlw juice- 

MeraiMieee, WflJ/,, *tnl r--eBH ^ and two of EheuL Ot leajt, contain 

M* etlU tppe*H to iT™ Iwrti extaimi-rfy 

bwherine. In later tim,^ the „f the 

^ K’z’;„C»Jrs?P^- 

™ncd all oiw Itvdia P. „ a„ twed in fewi^ the «lvnntli(» 

r„*.^VarionR P^P^VC^^^^Xrtarim do not ™o« donn-- 

ciUmned oVvT c^nmiDfi Vt^njf t_ - jwiatms iMflliv^* to erbiSdreiti 

don md dtatnem. IaxjicJ^'^ in rtMmmfttiflni. The beirieia 

t<i br diopboww TliJUiE vmbi^ oi 

drMliktr''ourrMitBB"^tbi»bro P be B». 3^ yermiimd 

at 371 lib. ; ni rn«f, R*. to U t ^ mnunxi fib4 tlu^ t^tnd 

however quote* .^Xt thXdt (^^rntay *»e li^d -* Ra «» f^ 

T:rJL% ^^. irelf Kenny Led D-y d^ve. the 

r.>ir Uhrrf™*. fU 
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BETUL.A UTILIS, li*m. : FLBt.hid,, v,* StiS; Oamblc, J/a«. ltd. 

Timiti.t BWJ; RAafmoooj. ?ftJ„ iii., 350- Cupulipeh.*, Tiw Indian 
Pnpcr Bircb, bhuj^tra w &Au/-^ar, 6uf/, jAdt, Uxkpa, jAuaixa, Wilr- ^ 
etc. A iiioderat«-ais 0 j deciduaua tree foiinliig the upper 
edge of arbotejMsent vegetation in the Kimalaya (14,000 feet). 

By BotiiP o( thi* lull trib^ tho bdu-k ij naoHs durabSt} tSfc«m paper, rmitif. 

ttbud it iff wan kno^^ti M the inuterieiJ upon wliieb EJie onoiiMit SAnskht of 

Ijidift written. It is widely uaiwi for writing mcdU^iruil eharuu ond 
ia fluid to be fainld In e™ry ftbop. Ita um» ftlts, howtsvflr, variud j for 

wrapping up for flUirObUiding Itodkab -itema^ for wmbi^Uaa, for wttt^er-tigbt 

rOof-Umna, uml ftppti™tlFHPlr»tiraf» ftb«i for do thing, JJJnule alripa atu usini in 
Ain forma of tie-dydfig. [^7. i'nd- ^rt (ri 1SM*3, ti64j.] TliO younger 

bmnehofl are pbdted into t wig biidwa. 11 Iww bLsO cortnin nromatir und ^kjiltseptiC 
propertictf. The Icav^^a li^pod for cultL<?-FoDDEEt, nnd tlie ttmlier Ia t'slen- Fo»idw. 
£vbIv uwd in the inner lUtd Himnlnytt for buIlding,^ sinne it ia eUwt^O^ eeaBona woH 
and 'dOf* not warp. [C/^ Trdtr/ Shr^nf (Playfair, traiujL), IS33, 4i ; Ijbwrenico* 

FofZftf of KfliAmir* ISli-'i. 0^3-Ui 79; Joum. ^oe. Cfirm, /nduat/., ll>00, xix., U4L.] 
Another rpeoit.’v, B. aliaIdjM, Wffjrr, j pili^ udM, a/jokF, elo*, of the outer 

Himalaya, the Kluuia lulU ncaJ B umia, tiaa a bofk WWcb oouatilutea art iuipo^t 
article of Food with tlw Lmlidpaa in the moOUlftin-trocka of N.Er Jlanipur FM 
in the upper tracts of KuUu^ where i^iirtbcnwaro iroBdela are proourabJo with 
diffinulty, Iho out^r bark il peeled off in Jong itripfi and bound ATQund waUT-put* 
aa A protection. Tile TiAiEEa is valued ill Xepol for atreOgth and duToWLity, timhm. 


BEZOAR^—Tlii?? ia the jKtrhdir or potoAr ot the eatly Persian 
writers j a naitie wJiU'li usuaLy demotes an apridote or alexipharmic. The 
wofid colPes Iplo English through the Arabs, who wrote It ha^hfr The 
tnie &eoar is a Btoln;? or coin;:retlOfi found wltbiii tW bodies of esrtailii 
aniiDals^ mere eapcciaUy the Persian Wild (joat {f opriM 
{BhiidonU Br. Ind. 50aj (see p. 743). 

—MotKleen Sheriff Pharm., iuppl., fi9-70) aayS tliora are raftny 

MftdA or qunlitiefi, Bnoordiiig lo the immial from which pcocun^. fluoh ^ Ooat-i 
oamehk flah-, Emfu^-^nsoor^ olO. Tho last mantioned i* genernUy eaU^ Snaxe- 
ETOXE. But there ifl uo foundation for tha very gent^rnE bohof that BrUdte- 4 t<^Dn ta 
praeured ffOttl the head of the anoko (*» p- l4lj. Sonie wntera O^fy the 
fccoorj into ajUmol and minenll, tho last being ft f o*ul f onn and po^^bly of ten a 
coprollto. So alao numenoua rtforeneea am luado by writ*:^ on W 

foLie or artidcidJy prepared ^ssoarj, fabricated appumiitK-from coltnlnHl Uooe, 
Certwn towna are famed for their bexuara, aucli m Jjiu fttwl <5oleon4a. 

Chnalcal Esflmlnatleiu—I>r- apparanlly die e^li^t au^r to 

afnine tbw flium^ ^nuCoHy. and bifl diwonption of t^m biM b«n drawn upn 
by the majorily nf aubaequent writerif, Taylor formed nine groupe, llUW tb«ng 
pLiepbatca (of limB, magl^mum, OT of aicmonium end mftgnewiuinj, oiw 
of b™, and the fi\’e oHiera mcwtly rnaebonicftl or obatnicUve aOCUrmilationS 
*ueh (Ui hair. veMtable-bbre, ninbergrifl. etc, ililbum ob«p« that the f^mew 
Oriimial bftTMit ^ cormuonlv of an oval form and between the Hue Pf ft howl nUt 
and a walnut ; the larger it ia, tile more vnlimble. It is eicternally amoOth iM 
^owy and ifl cottipoaod of oe^ierol laj^-ors. The colour paoflt pr«cd u a 
idive im*m It iu^T^ulior amell but no tafltc. Otn bo i^ratclij.^ Oftody by 
ft penknife, and wlien applied to the tongue or imy inoiat flarfw oaBKirea firmly 
fli^abaorbi Ibo moifltur^. The auppoe^ virtue fti 4oKiplw^« dej^da upon 
thii p-jwer Of ab»rption, Imt iu Eopope It hM boon ^covii^hot tMy ^ 
lipocial chowdcal or inorhonioAl merit in support of their varied reputatioEL [C/, 
Wattin, Ditt ClMSh*., 1&93, L* fiSi.] 


Bftsoar. 


Bzifti»H44a*r 


lfl4|UL 

BUOMfl. 


MUboni'A 

pAKljpUlMl. 


Fq/w^ ^ 
AtawplUxi;. 


BIUDR t BliiDfoxd and Oate«, Ju. Br. Ind. (4 vols. od Bictb) j Jerdo^ 
Birdx ljui., 1&62-* ^ Henderson and Hume, Ldfort fo 1373. 

nC^-atH ■ Huiue, Scrap Book\ nho .Ve^fa and Eggt; Oat@, Birds of Bur- 
mah I Bames, Birdi of Bombay* 

From the Btaiidp*>int of utility the study of the birds of Tndm might 
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ibiiklL 
(jE QnniliilE' 




Bdiblfr 


iiL, iea-7. 


Game 

Bird#- 


Vxoofbt to 
Uvxa~ 


is 


*XU?nt 

A ftiw 

F. t-hfii 


the Smith of Indi* U » as /uipofuia niaHtir. To a 

axj,. ,.,«jrH»-.. Of dt^ or BriU^ Fnh^n is valuisd 

otln-J- species «nj oc«|iioDiUy' Keen tnlined » Htnltev sUOB 
IsAucttr Pfilc4n. I’H-'uci F. tilio StiHnar FalpflJiir % , i 

*'§ihitin (a BtU»inii who (faveUod itt India iv 

that the Grind Puho Iwrtft III. sent « preeent of Ish-ons to tho Shah of Slurvii^ 
The .ftiW-dMori (BlochTrtWin, tronsl,. l»a-41 gives many porticolargof mterrot. 
In fowl a very oitornsive series of author* might bt> 9'*“'***?./“, .{“jr? 

anlmiilty in Indio both of tho tfoininjf of and hunting mth Imwks. Je^ 
jnvyw o most intermting sccoiiftt of the 1 niiian methods. As this is repiodueeo 
S Blantond's FVi«oo BniM indio (iii., it <;on ^ T 

intensted. MoiUBOinerv .Msrtin (ffisf. Topog. and StfU, *• /nd., d,, 
ui., ISO, S"®) spesics of the falconer sa the mirthfian. In tho JConjrnt 
(IS07, 001 «■« iQul of Hindu traders called ptipdOat, i^O oowo from Amelia 
and Patiola to pureheae 1 tow3(b» which they teoeh ond tlion sell ot u ^lit in 
t>ie plain*. T1.e .WodnW .Uoif (Jldy 5. IhOSl give* l^iv deUiiU 
,hir«y from Oates) irpimling the catohinR Anil njoniijr of Imwlw ™_8oiith 
[Cf, 'Theveimt, Tmei'tj in L'rtint, /ndeshto, <(!., 16Si, HI., 3S: r<ilsr.f Shmtf 
(Fittyiair* tremsl. ), 140j 


3. Bird Si Edlljlo.—Thi# U nMe^^arily a vef>' L&r]g:c xnd itifi|W3miiit 
odp^t of the staclj" of Indiflii economic buds- It lb reAdily referable 
to two frectionsr domfslicaied and wUd* The fotuier cmbracea tho 
varied asaortmeiit: of birds tifl^ually clasaed ai poultiy and the latter 
rorre^poada to the kEiser game."* In the iXtiionar^ the edible biitJa 
have been discu^eed under the following gttjupa 

[a] Ducks, TmA Qefse an<f Tbia corrCKSpondfi to the 

Or Blntifordt iv., 411-71; E. C. Stuart^ 

Baker, Joum. M&tnb. N<ii. Hisf . Soc., xi. to xv. The doinestic duck and 
goofic are the most irnportant bird^ of this flaseniblrtgep hut tbe com moo 
wild teab .Vrf/juni c#v-rcff (Bt&nforf, f.c. iv., 443) h universally eaten, 
Rlid ^metiiuoa reared (or fed up} in a state of semi-donlciticity.^ In 
Mfidrafi Presidency immenao Hoclra of donicatic dncks are herded on 
the flooded fields, their eggs being ao important article of export to 
Burma. [C/. Ainslie. Mot. Ind., 1826, i., 441 ; Campbcilp A Su&xmM 
Buck Farm, in Agri. Oaz. mS, ix,p l377-*82 ; Monier- 

Williams, SndlifAttmp 525.] 

{5} Game Bfi-tSs; Hume and Marsha], Game-Birds of Ind .; W+ L. 
Sclater, ix- ii., 1I7-2L This inelndeiiexamplaa drawn from many famibes 
such as the Biiatardsp CraneSpDuck.'^, Pheasants, Pigeons,, FlovorSr QoalkT 
Rails, and Snipo^ 

SclAler gp^'e* followinir Off thfl bird* <fOimiioiily catjm or brought to 

markfit;—f'd^r^MUr^jIsr a the(^Aaini Ortolan e f 

tllV <^1den PloWr; the 0OdTrail ; t'lmPifH tt^nr»- 

cirpj^ftivh, the manikjor Ot Bec>f»leak 0ird ; r **-*&« liitrrPPiprfM. the ^&Ufiar 
or Bluk Bock Pi^m i e**nrMiM- the Batter or Oray QiiaiJ ; 

f'gwiArpiMi* ^ft^rpitrw^^riprip^, thft AumhOil or Green PigsMiii: ft fuifr. tho 

Pintidl; ictfjwwia^^P rrfM'<i»-rf«4l, theiraBdar f^an Of BnatAnl; 

the Pldnted PortriilgB j Fr^^r^tinuM katatitur qt Bl4ffk P^irtridgjp J 

Piifi HarwH. itue WTiite-eye ; rwneiufs» ru/fwft* the Bed ^itefltw.1 FcfccluirdJ 
^^4TlJJ#f4ig*ii«tJllPiU*-fiir the Cominoti Snipe: 0 -*¥JJlii«ff*tJw Pifi-taiW 
^Snlpc; til* Bfd SpUT-fowl ; Maitif* ^JT-pp|riiPi’h'«. S-ho 

^un^jtt-RN-ufyr ordungio Fowl j f*wJtpp^ iMjpipitrwfJp the Giliy'IowJ j 
the Hifuj or ecmwdLViim?-: #ffni^-pgr>* thn HciuhnrBi Biwtard : 

rAfir-ii^u*p Gl6 PheOEOIlt^tailod JAWia ; ^^ra^4^M^*n 

tbp OittMi-t*iUi; tfe* or Kyul FftHrwlg* i 

i*^*^*m r-riwtatMm, taaOr Of PoftWek {TaU^f Shtr^^f, It JM} L 

ktthar Of SandgroDSo : q'"''*w"'Upif*i Ht^a, th* Etue-winged of Gacgmwy 

the tiharoM OT Floriiiaui; Tmimmum mlirfHw, the Red 
sluuika or Snippet.: and tho Ejpotted Sandpiper or Snippet. 
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game laws 

furiher iwpulnr wcti^fi* ffivcn belov^ concfjmmg the EUls jlfi . 

(d) OrtD/*os.-The true Ortoloii (^r rf;« ft 
w’cLioiiiilIv in India, bat the aitbatitiKcs for it are the 
or Short.toe<l Lark ABh-cobi^ 1 

Pirtch-lpirk fliK^ oths^r alli«*l apcciM »b 

Jl.- of Lli., 

Stat, Betuj. (etl. Montf!Oniery Martstv). I8t>7-13-1.. --^. UiJ, , - 

IS6} makcit frequeiit meuiion of the ortolftiu 

{(f) PhMsaor*, ^'artrWjis. ^ JVb: 

Shc^f [Pb^'Iair, ttaosL), 1833, 14&; Bknford, U 7" 

ij 228- sii., 573-T; xiii., &2]; liall ' j )r / 

Among Wiid B^U 147; 

I Mil 130-1 ’ Finn, /Hif, PhmsanU, flic,, ill 7 

^' *>77 eW - tm. S3dx., 116, 205. ete.^et*. tloiJ(t and valuable ftrticl«). 

ion'll or kinduf, iwd iMt l™t V ^ ^ ^ oraMtoiuJly *«ll. 

j^Aunt—pndir incliuted. l)y the Saaalml nolhct* under Ihu eategiiry 

TTifse fljMl tHfOiy otlwrs idcIHiIM uj _ tOlihdwiEL tmn*l-+ 

th# jirwant day, Om or I'y* ^ i^ 28ft£ Olhom 

MTi' reared for the pilipMe ‘ ' (rj,™] afaial N’o infomoa- 

miH-h pri«d on aoeount ol their phoiiap bo affirmed 

IwtiVtt jiiiiei«-lHT*« Wtuth rmV# only . kU0^lll IdCfll par- 

^20). appe.- to ^ r^i 

J'o-A :W«Ao2r, Aiiard^d, W-Vl. TAu™. fOina™. 

,arJjj(iiiHi. IWtor«wr, ^ra*««, MvaoM: Bi™. fJdr,. I,. SS-J 

(e) P/j^enna and Oovw,' Blyth, .laa- oiwf Mog. .W, liua 164,, 
lii,. 104^ Damn, Animak «iii/ P(, m ' 

Rice.Sjunh Raising, in FamerU Butl., L.S. Ji^pt- JSf”-. 

Bknfofti le iv 1^2, It doce not neem oeveaMir to deal with 

t^a aabjeei'ver’; fully. The« are aoitie 4tj iirild *‘P«r 

valued, and in dotneatlrtition pmotieally nU the brveiL 

are to be found in India, and a few seem even to have ongumted in that 

™“^l« a« ol«*>ly ooon«ted with certaiu truditionii of the Midiamnl*^ 
the bird* ftio «**«“ ”u^ti^aofthe^i«I™ ndMlity 

ss^.“i.iiKriiis»r M istiUi«. isii 

tmd tTnmiti^ piRwMA TudfldhLflrft, bv Blvt^i »* h*vmrt 

H«P4# .Jmibtful 5 th^ iuck^ or tbBoi 

be«p the fontpib vm po or m% lltaugli naraJP ^ commuiUy 

13S 


T.I 49 ^. 
Ortol&n. 


pt-t* 
110-Ta 

195 7. 


$inilA Bupfl^Je 


OOMilrdi lAd 
trip*, 

O&iuft 

L&wb. 


D-EtPrt 
pi^ !«« 

aao-i* 

Piiceorta- 


Urtlbodiid 
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Tmninf. 


TipAbbns^ 
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Cunim&ii 

Powl. 


Urigtaet 


Cnwc* Wj)it 
**[iS Qfrtkiei41^ 


IfldiMfl FdPli 
Al 


CluUwnf 


finritu Jiupprr. 

Fe* 

0UW4«^ att 
Codt-dffaURf. 


THE economic HIRD-S OF INDIA 

*1 pr«K'a» ddy. The kakah ptaMn. tlw of ’"*“’'*1.“.;“^^'^/^' 
to Msyer. ond th« bophah. whioh uttert « peculiflf sound » tl>o e^} 

M» abo tho yd-Air-wnAn, tiuty buiv? been (nunpewr* fe»iur«*i of 

doubllHs B iirouud lumhl*'!. Oni! o£ tli« spjciftl and iiiUBli*prt*«i fealu^ or 
Indil^ pigoo^is t\K riMiiorkable iroy they rttwn to the do^iecote tin a eertam 

Boenlf Sndii tomuiv «“!» a» Jaipur in ffP“f 
-ili eSioo. A race of tlis blue t»k h*- 

iliftturbed TliiJI tuui ncifnis to dift^er (rom tlio Enplul* fttOCk 

ItiluLvin^ tin? lowrf pttrt of tha f 

beinj? irts^liPT ond iVnon atcliii^r tluin tiw Central Abi^Hu bird, uaU aa hAlr ng 

nn? nn«h Vil«^ hy niAny elMsc# H>f ^ Fmo, 

in itJm oU rnduv miut bo ri^crediu^y gr^t. *D»y are broyg^ *_ 

market aad f«l day la day by the tradtra. 

AtDivd in la™ dat IwalwlA* the o™r feeding ibritt by 

moiilh intoSw ffuJIetfl of tl^wf birds, one b}' om. * an^ J■ VsttS 1 

water. LOA ifepf. Jhrium. im. 20; H. A. m Ttmt* 0/ /fid«. May IS»0.1 

f/j ^PuVf/> ffpd —^Tkia may bo actept«d embraciiiB the 

Doiin?atic Common Fowl, ite Gnintia-fowl. the TiiAfrjt 
FigeoDs, S^inc^ some of the*e birds ate disoosseJ m chw article wder 
their tttspectivr naine^. the present remarks may bo lystriett^i to tM u 
It 13 fairlv generally accepted that all the Domestic Fowls of the 
have heoii liefived from ivith m its 

wilil condition throu^hodt the lower HiuialatTi from Kashmir to M^Ani 
and from the mountains of Bomia to the Malay Peninsula, Sumatra^ 
Siam and pHjchin-Chinn. It would seem probable that it wa^ hrBt dom^ti- 
cated In the Malav and tiitrtMluced into India thal condihoii. It i# 
mentioned in the ImkitieM of J/onu. and appears to have reached Emope 
about 600 B.c. The wiki bird, it lias been obier^ed, when reared in 
captivity or when trMcd with the domestic fowl, ia more fertii* when 
procur^ froni the east than from the we?^t of the Bay of Bengah A 
few special breeds may have origmatetl in India, inch as the Chittagong 
and the Sootv FoivL Esamples of the Frizilcd Fowl (a bird with rhe 
feathers curled backwauls) and of Jumpers arc not uucomnion, the 
latter more cspecLflUy in Burma. 

Conffideriiip the impoftauiMf of tbp subjwt^ remaTtfibly litiki of a 
nature >ifti b™ publiBhed rej^utliaf the Indiiui domfittic fowl*. I bn BatutA, 
M&rto Polo, VflTtWmAp Lin»hor<?cu Dumpier and many Otiicr aftriy traceilcfs 
make stKcial refffn^ncfl to tha ijuiditv* aiaw, atttl abimdaiirf af Iiidmii fowW- 
Hovfl I four* in (^Ujamh ftc.. 17^7, SOJ In Uiin 

prodlfliaualy ami am willad by the EurT>|»aitfl Colomb fowls. Tlioy brwU 

tliem now about f^urut in abuoiiaEice- - . . Some of them ara so Lifgp ihai ttwy 
aro often mlallAlo^n by atrAElg^r» for It is difficult to conwivt. why 

sartv txawUen in India iM uniformly apnik of tho fowki by thorn aii' UoiTf. 
Tho orUiilwy fowl of India to-day is A vtty Rmall aatl uifenor wpreionialivy 

of the fowl of Europe, ., , i * t 

Mont bn ha* bwn mad* of ChttlagoOg fowla, *nd il may be adtW rtiat H 
ta ciiatomacv to r«Hf of Ihym « a peculiar and valUAVae^ mcc. chum^tyrwtic oi 
Esetem B«i^aL In ihr B*fngal AdmimatrAtion Report {lWl“2h for esaiop^^ 
the obeer^'fttjnn occur* that tllo beat poultry coruee from CbiltajpiPg ^ ^ 

hiU trocta, and am allort-i^'kged, Large-WUed birdfc much reSembli^ 
fowl* ” The " jumper ” of Bumia ia M e^icept ion Ally nJiort-lefza^ bird, dyriiyo 
doubtleaa diiKi from tlw Lhittagoag hrwcL Further to the ilm 
CbJlia b™d Would appaar to liai-O originnted, Gatne-cOcki UAva from tiiue 
J unmemorinl been specially rcatyd in mnny di«trwta of India, and m ftOdW 
iocniitica eoek-liglitiiiff haj, from the nwat Atwiant tuue^ 
pastime Sonhnntt (roy^ aax /nd- f>r., 1TB2. V., Il3> myi Jrf ihmks he bw^ 
^einlly reojud for wk-%btmg Are dpTived froni the indigenous wilil 
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mid thu* 1* Isd to thAt th* donunlJii^ fowls ot ^ms world may b*™ come 

from Tddia. The ffpeeii^’l aMociatiQn of C^ittaffsilgt ™ 

^^k^ of IndlB hat littlfl more to justiiy it the a^ly j^eiama of 
with Coliout. Mortimer}- Slortin, ® 

ol (ho poopto of Ajwim 04 Icwpme gaiiw^oek* (£. * 

telid tkfl thni in KiiAllinir Pflpolw *ro fipeciftUy rearwi for U» tavis. but Ift ^ 

M A whal* little or no sttsntion Appears W be ^iven to_ specud iiwsthod^f bPM i- 
tmi. fcoding, etc,, of fowla for the table bj dutirtot for tlic 

of ents. Bomicr (IVoireff. IMO-bS (Coit^olilo, Or. liOl. i.- 

ottrib^ tliio to “ tli* F™pt<» b^dor-hearted 
eveJy dMoription, toon only exoopWd.'' ‘'Tlw mnrlwta^ 
with fowls wkrably sjwJ cheAp- Amon^ otheifA thare i* a enifdl tmn, 

dJiUte nod tender, wllicli I <?eU Ethiopia, the ikm bei(« 
lojimred pOMibly by Miuro Folo. Lmeehoton (who vut bj no " 

44 Betnier 1 offirme Hmt the rt«h o( the 
44 alao tbo bonM ore black, [Cf. also Theranct. Tfaytit ^ 

1987, iiL, BI,] Teftetmekr {Poutiry fleet. g"™ [“B purhoulara^ tlw^ 

iMelled " yRin.’rXwla " (the Sooty Fowls of sonie wntcral, Wid it n^ only 
he added that ihoy are by no Ilw*«4 common in India. Jolw (Afrienmis) 
Afr^ (Pory, lramlJ.|, 1600, Sli) deaertbea the inoubatOrt m use m 

;S:“rT,.:'£A'VK.“pSK SJS 

Lve bo« puioh^ f^one mptST^e ei p™iit i^y coet-l t« ^ 
or e™iione rupee each- [Cf. Scott, flow, fleuft. i’™*^'** ^ (Ac Je^. 

Sot.. 1S30. vC 301-401 f Wileon. On?, 

Tenowm™, Joum. fley. At. Sot., ii., SJ2 t 

10 i Hoey, Ifonop, rnrdc o^ -VoeoA A ■ fnd.. IS-i \ dicker, 


BITtDS 

Poultry 


C^nsm. 


Eth^LaB Efib 


tiudi^Atoa 


‘-I'hs IndiAD lien Wile ” ; aineiterujc, . 3 ? p . 

Poutl. ; ifumeroue WTitore in Indian P^^lu) p™ 4‘wh^“ 

i«»5 i Afnd™ A/ua. Feb, J990 (report on soI^t’ 

Feb. I SOB; Jfccwe and Btadalmw, Poult., in Agri. (^. *n^ ■' 

JI(ll-«()- fllujtlecj' flat., Oct. and Sov. lAWi flioiwtr. «rtclo b^ LAloe^, 
Feb imfMay IMO (e report OJi fleuft fl^a? 
llLjdal Farm of Pakwr) i Poult, in li>i( lnd„ m Itnp- Depi, Agn., Famplil. 

Te^DE^iVToOS.—iterition hae already b«a 
tm in Madrae Prwideoc} iOT the Burtpeoe war^t. Tlmugh all lar^ tow^ 
^ihtr luppliM of e^, nothm* can bo learned u to ^ o™ 

depeiMl, ft would thus. i»«tO a* If every great „ P-fbti and 

rffjfi, uithin it* iminediul* ooighbourhood. In oftici^ p tVeatefn 

tropH in India, Mftnift partlculan are funualied restoUaff c]^ 

Pn'SHlency. A riefl il. price liaa on the whole talwa plMOt ,^-lt 

tiuft U ti4t nw-tecHiJi^ a-h tvRRy sfU at 4 in Jj Aiunte a dDxelL Taking' ^ 

iTni hl"l.nW?Vb=V if l «01 *' !“'• ,’rie“L 

in Sind iu!®1117s and in Central India '™|‘ 

Albimem it important. An article in Tht Indian th^ 

Tievii an aecoiSt llial appenttaf in a Burma paper ol t^Chm^g t,n^ 
trad, in that .nbetaMC. S^kt abound in tlw 

to S.ObO beinj? net imeommou. llio Pgg" n™ broken and the -Klfirted 

froni the yolk. The wyte or albumett i» need m dyitng. being ff 

fur tl^t pLpa« to Emopo, and 

U in miioh demand in Fmope. nt^plomatictind AJep^llOTU 

X*i. -JiiOJ. lOJ pv« ibc r»Eu™ ol the CTfimft*a Iraflflc iQ egg-ytilk. It rCrtO tvom 

i3.:aa to ii*o33 ewt miii--. 

{Cf.Ajn3lm.Afai. fnd.. ISJl^a, 1 H, ^ ShaugluH^J^ 

Ro Vio, Pro(L iMinffioi^*, S; Hfifugberfrcr. Tfurty /ia* 1 
fl*a™.. /od,,2Hl ■ &iramortdii, IFmM flrod . 1SI«. “lii 

Afnau/, xV. /ftd„ l9BO. 1.V2: Hendley, .lie J- Top. Jeyport, 189 &, «.:J^i^cc. J oJ^y 
of KatAmiV, IBM. 386; f*f. AffriM/.. Feb, I, IfiOS: Journ. Board »/ Jinpifr. 
law, vi., Nli-.'rfl : Dec,. M2 i many newepaper artiolee on 

an the teming their twahneas. etc-. h»Ve appeared m the Indian preea. moatlj 
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BIRDS 

InduatriA] 


O.E.P-, 

Trl,» i.. 
370. 

QuiLil Hid 
8mp«^ 


tL,60^fl. 

Bdlble 

HflBtQ- 


Ttrt4 tliuU. 




TnJfc 


d:elp.p 
L. 430: 
iii^ 321 
Upbol- 
aterr- 


the ECOKOJnC’ BIRPS OF ISIHA 

it nwy 1» inWwi lhJ*t nom^ of nni oitm bundled ntO«t cfueUy j 

the biir.iu da not CM (dt^-r or ntherwiw 

for cKUmpIo, to pnn’™t _F „ * hn? vSv ilwft|y< tipdcf tha neiw Aot» 

diafiK^ Jt ifl to bo Unpod. tDurrfore. thrtt ^ ot the 

^ou^iuoy bo "T * S^r iriSrity ™ for th. 

dciWy of STft^h. ^ Jf tn^’^Sav. -ZS. l«»»! 

Ifljld: Join Bgrltc ii> JS 1^'- H. A in fioHMto//od,, 

.<?nipc-.S'il«orin^ ft Jnd.. i?nj(MA««in. Feb. 10. IWT-, r.-=• 

July and Augr iSlfftl.] 

4. Edible Neste and 

B*. (kol. Sure. Ind., im, ixi-. pt ! ^cb-on. 

Crttbe* leen. 49-50; PortiTwm. Jtmrw. S^-- p, -.. ” 

EoullmT r?f Wid, W^M Mng., im, 28S-95; Foreman. 
hhndtt^ 1&99. 366. Edible oMta are known in ltiidii,Htaal os o 

tihottkih ill Sirobar ua Ailiai:. and in Burma aa ^ii 

^ Twrly dVmiled oorooflt of (hU eurioualy intore-twp 

I* fo,U fft the ™ ^oS 

„p.,rt by Mr. rortmon rogoidinj; th# iml 01 ^ bj S 

ra the Nicobar eupplim. Blnnford b-K* U« *1^, ' ^ ^th 

Groy-rumped a^ift. uffoid* "J fticka in tho Aiitliiiii“ 

<ni the ctMuta of T«Me.*Tim md aa iia„h Tho ne*t* pnKluced 

nnd Nkobar lilaiida, The breeding i* ui S^^b. 

hy f- <= ' ■, ^^hTMlina^aoMon in Mareh to JouS. 

the Sagirl nnd Auiiiinul-u hiVUu ole, fouthort, the luMor 

The fonner bird giv-e* neirta ipulB free from simnlv WUHFlited 

ia tniuih adultomtrd with the aubetuni^ Uto 

Eiiropenn writer who dnmlied tb# ^blo awnllow a ^ India. H» 

pioture, und »ya th# cxwU are »ld m I Emeriti i*d-. 

loi^lded them a* tnad# (rom the ItHtm ,, „t __j,iL found 

•peohii.K of tho Maluy. rty that IW 

" on rock* bj' the aoMid#, luid )tre of Moh m O^. ^ t 1 - 14 , 

for 5 or 4 ett^wna tho lb. ■ It i* T^bnblo thut 

a., aaft) W ai» aiiiuiihg to tw* *» 

■bin fibre out of tlioir montln*. Jldbum ^rjanil.^ " Tho ci#W>o** 

tE^«^u.«™t of Somatni. Juvu end touny of tho Ea-tom .T^iSt” 

ISd boot «o nbiinel -a whit# a# writinir puper 

■• They ahoutd bo porfeottj di^-; if K> aa to in Biui(!)ot«>' 

n« morchnnt* who triwl# in thm mbotunoo " |in«* 

Tho n«t. «n= Mworted inj^ rl^ d-a-o- and t^ ^hoy^ 

qualitieo p. to Fekbi. The Jupan«e do wt ti«d« 

m fafariMktO «n ortifiriul n«l fwm nouwred '^1'“"^^, paid in 

*«n 5 to be declining. Hi abown by t^ atoudy dimmutou of tboj^ 

Bkwma, fn^r tJw Hght Id work the aupplK 4 (ws? MiJlorw. p- j . UIh«1*». P 

5 Blpda: Industrial.—Thu materiflbi thdt fall mider this posttii^ 

un? hriellv—Birtl-skijis, Feathers. C5 uano nnd Qui^. The 
taken colletitiyely and the thirU will be found under M^urw p- S9^ 
(bJ Hlrd-rklrif and Foarfrer*.—It la customary to disciiBS tenth 

l.tfl 




SKISjJ ASD FEATHERS 

anicr CoMMOS FsATHBas iiinsJ lor aphoUtery; Dows iw«a for Quilu; 
Orsa^isstai. Featheii^ atiJ Qfaw. I» India tlie feathera of the 
.luifttsUo fowl are almost iinivenally deatroycJ thMu^h tU habit 
ol reino™^ them after ImaiMsttm iu hot water, ivm an eflort 
made to reni«lv this defeet. India might supply a large quantity of 
upholstery ieathere. The same remark la applicable to the supply of 
rlown. Omaraental featheiw are lomally referred t* three clasaea 
(d) those like the oatrich plumes whose barbulesare long and l^se, pying 
beauty of form ; 1*) those iu whieh the pluniMate deconiposed, ns m the 
egrets ; and (oj those that manifest great beauty and brilliancy of colour 
(see below under Plumage). Balfour {Ctjelop. of /pidio) ap^rs to Ik the 
only writer who has so far afforded particulars of the leather industry— 
fortunately an industry of bistorte but not of great future iittnusic yalue. 
He tdla us that “ the Maflra.s dealetn in birds' feathers used to carty oo 
their trade on an extensive scale. One dealer hail nearly lOU seta of 
hupiters, each composed of four or rive and one eoot; mwl of 

these people are iurtiipaj (bu-sket-makera) who live m and about Madras. 
Each Mt has its head man, who U responaible for the o^ets. The «ta 
are sent out one* a vear, each rcceiviug from Rs. 20 to ^ togateei 
witli A number of ii ktdfe. all Indi^collec^tf 

tbd f^satliers ot kins^5lipras et^.” Th^y bniig back from 1>000 ta 
ttkiiia wbicU are cxi^rted to Europe, Biu-uifl, Fenaog, bin^poro aod 
Malacca " The blue jnv feathers ore much m demand ui . 

(b) OsrrfcA.—Some few vears ago an effort was made to catablwh oatnea 
farndiiE in India (near Agtai but with little or no success. Meution 
recently been made of Mysore aa a favorable locabtv, a 
itiiiiutl by the creat succesa of the iisUahau fanna. [L/.. iwirM a 

M.»7. Aug. 183!I: Pte«Mr. Sept. ISOS: for Food to be given to Osttiohes, 

p. 35J ^ ^ ^ , T_ 1 ■ j 

{c} PrumMX€*Sinis.^The foUo^iiip, it may addiKi. are the chief bi^ 

killetl in loiEa on accoUJit of tbeir plumage, tbe particulars given being 
abstracted verv largoly from Bimibsd. A certain amomit of greuping 
W been attempted in ortler to save space; thus all the parocpicts are 
hmught together, all the bustetda together, etc., etc., the assortment 
being otherwise alphabetical uccordiiig to the scieatific names of the birds 
or irioups of birds :— 

Arilfl* daerei 1^0. .Sr. In 4 . {BinU). iv. ti «» , 

Btue HemD, ti» nari. anjaii, i^on. ete.; 

hnvio, iJWrtfth-teffiii. iatbri, etc. A ccKmiion niwl fikiuiluir bird ol rice-UrldS ^ 
yiJIrsp, tCftts— ciftcn CalM tlia Paddy-Mrd; rd* 

CtiiTln E^rvt or 9t(rkh(fi-b<uf^ huni -Btc. Thia , _ ^|, 

00 cHUe wd f«d« ca Uw- u^ts ihut 
Sclftler ffTCiup* tlirw limiw tflBBtlii-r femlfl iJrft ^eh 

Kild in quADlitiM, bul whidh ilo ndt fetch fUch high « th^ 

^ Cmlft viJta [he. ui., HO]* thd? linAlidD Fie4 Kingii^*?r 

ktlkita iir Uni-ata; (tc, liL, \VhiU?-hr™t^ 

Kjzii 2 ^M-r or kiil-iXit, tivandu^ nwhran^, iff; 

iiL* liflh iho Br0^in-h*flii«l KJfigtiflbrn ^nu/, Thw* and 

r»th« hmptmtvpcs sueh «w i***irf*, eAote 

f>r»t Indkn KiiigtkbEr. AlMi the 

flahttr ftra nil extea^iv elv Dlaughterffd thrir flkini. f 

KLrtk^ vvkM of thif traflic in the fthifw of kinizfifihm frera T^p™ 

«.g CW»;^n* to Butcw -od Chiim, Hr, e M. Jngbs 
thiire ti A vUitigp .jf lt 5 hQiiH», alli d^nc^misd in tha birU^fcm tnide. Uim 
told him thAl on BLU asoTAgfi l» s&artd al lOMt HXP kingfbihtM dunniff the flCMOlU 
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the ECOSOJHC birds of INDIA 

. . . 1 - i> IK Ha ‘Vt TtiM for the oatifo rillitge make a 

the lUitui retelunjt Rn. IS I'J B»- rM,„iolv’ life biitU with their 

deatrueiiuP of UwuMiiWla a jr*f. Drco^ nr* u««J. naiUOlJ, live 

ayreaeim up.. ^ the Blue Jay of 

K£r«.“SS- °{£.V^.a. 7 .a^g g~ /» ;;: 

iTTytAiJv iTduc«d hv tti* uuepyrttfmjiftEikf ptiWtit* of fboctuag duria^ t>5* 
br^h^^^a^n. And of Hio latter ha rsittarka thiil it iaoiw of (hetnoBt deheioiu 

it^y he sahl that moat of the obova-inenlietiwi ®Bo4tlJrf 

bmti been kHM on MWunt of their pluniaRe ni wall M for thotf fl«h. 

teaihvTB eOtMtmtW isppefu- in thfl Miidr44 trs^ K^^rtir ^t^wnh 

cdliH femutiaeiu (U- iv,+ Tfl). tl» R«1 J uniiio-fowl 
/ ■!*! tMumhi ffemalcl' OTumlfili throughout tlw- 'Lovrut Huaui^yo 

iotLZJ the Irey Jongt^lowl or to«r,, h>i,, 

et« , of South, Wo»t and Central Lulia. „ . i , .i <u a 

The wild fewli, though killad mainly J.ir fo^, alfard ekliw 
nJa pteaeniid and «ld, Tha wild fowl Ol Soutli India “ * 13 “^ 

I !^£in^iikial firhing-flieaj it« go^n " ^tll« 

unMUl^aaei] for rmoin piirpOB**, ond fetch higliw pticea than do IHOflt Otn 

f«*th£ra swt with id the mUfkot, „ . i 

Herodlaa al1» (f^. iv^ 3351, the Large E™t. 

6cm.tfl5,fo. ptdrfa-fafki-teHitfa. o«l/e l™ffo, ^Jo-JioJri., etc. 

India lid Burma; often Men eolitan but W a^i^O Au^l 

two apaoiee. In North India and Burma it hpeod. m July and Augtu^. 

iTthe Kiimataii in Deoember to hel^ary. 

Litlie Eg«t or wt/Ja a«Ao.tow«L Cotninon ^ 

Burma. Laaliv «- the 3 ttialler Egiet, ' 

So Met with thmuRhout India and Northern Burma. The bnxdms ae^m 
r thraame a» thaT^ the iarge egmt. Th^ ?"*. S 

develop tomporwrily during the hm-SW *«gon a Ja »al tr^ ,of fcftjtenij; 
dongatea And becomrt "decOtopoifeil, » it 1 * a*pn?»?d. “ n™iiVi«itiii 

bartSTare eeparato bud diatant from ea^h Other. t£ua 

piame OT *ip«tte fur which iIibm buda m much after and nichtcaaiy 

trade in Egrtt and Bueiard featluirB l^ina t^iO chi^' 
iMmcb of Modmfi tnwlcrae SnnM tirae agti Com^TwOy m ^ns" 
lor ila egmt featbrn, and th«a were iW^ for ^d^drea^ **^5!,'i*^rjdah 
muffe. ^hou#i tllia trade *till eJtfaU in Darbhanaa, Pnrnea h and Muld^ 
the bkd# arc beOunung very bcutw. It nmuld Hcia tfuil nt the pHCclt > 

chiet ladiiin Mipply ii ^rtm\ yJadriufK ^^ ^Lrii^uiiri 

Lntuplhui SnM^ (Lc. iv.. 373). the Adjutaul, or 
dh^uL\ dii^, pihf^fa^tonffap dcii-Mf. pir-e-dan^, etu- A u»fui 
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BIHDS 

Lndufftrip-l 




UxrmbtfSL « 
i^penmertS^r 


iiKcil formprlir W froquont CnlfuttA iiiid is still with at thf Salt LJUtai and 
haa bwn /eiuid in imiiimae hctd* in BumWi- rlta dni»tl nf ihti 
mtnnt biid it (or rnthof wa* fonnsflyl miidj ptc* Joilirt h*ju and ^etonn^ 

TImj undpt-tw! oovprta are oOll«t«ti nnd »M m ijofts idcmblfi qniWititjf Tho)’ 
arp knawn in tradr as SJnrabOMt or Cominarcolly frAtbPn. and *<#Pi to Iw pfji- 
cured at present nuunly (ronS Tiroboor and Mnlnlw. though ' 

S^rhkliy (mm Oominrruolly and 

.Elian l*,b. 2501! Baber (AfeHioir#. 1510-25, *21) and Ball b2J both 

refer Uj tho snakMWnp toW to be found in the head of f hi* hwL . i 

U^oplwnis wiultins ((f. if.. W), tbo HW«it ml 
(f^al*>. n.l-™n atTyi^. ote. -An estrem^y 

ohesBant found throiu^ut the Himidoya, fimm Chitral and KMiunif 

Ihiitan. at allitiide* IT from O.OOO to IS.tlW feet, es^t i» ^ 

when it mav bo found at 5,000 fwt. Sttina of tha^ ooelt btrtU are (rtHnsiv^ 
traded in ^ 0V« India, and » fairly largo number 

the wpple' »«ivwl at Calcutta oommg nwunly fcom Bhutan^ AepW, 

Sclater tells U* that he lias s«u a* many a* 1,000 ekllM oflforod for iMie a 

’'‘"iS^nils (y^iMeyimts (It, f,. 351-9h the 

Paroquet, the mfa-fefa, romfifri, 1*. etc, -A tairly ^ ^e rI^ 

foreete of the lower ffimeJaya and Peiumula of Indl*- s ShfthSt 

brtHtrd paroquet, the mnifrui. Isdjia, pour-to(a, efo, tjl 

from Kmnaoa to Ab™i], JianipuT. Bamm Combo^ft, 

An inhabitant of welhwiKidad trtHft*. but visitant of the ut^^nmg 
p. uejuirriiet*. the leiTge Indian Paroquet or riait^na, a ?5^ 

plctilifttlly in Xorthem and Central India, tho lower Hii^ava the 
Ciraa», iLnera and Mount Abu to Betlttil, P, i»n*n, tlie luisteni Blaasom, 
liSJd Paroquet, the nf lupia. l^tly. 

Bose-rLDBed rfttwiuet or toitt, fyiur Wn, ffyo tcta, rajw, (Aiflirbl. 

yyot. ewfrhi!^ by far the most pientifu] parouurf of 

near town* and houaee and prefers open cultivated h|nda to f V 

often doM much dAULTiffc to dcld tUld tfurdMi cicpc- It la ver> frcqUWUy rnept 

H m p«t, and m n vwty douile oiifi loqujiciotJ* hircL Bjiber (A^iPtoir#, 

" onricomit of the vnriooB bhtl* of thk kind thAl tJi^ght to fp«ak by the 

p«pl# of lodiil in hw day il^Miy in ^ 1*^1^ «fltuTy}. i,ni«3 dimouint 

Most of thfr abov^ EpKiH of pfliW|iMta rtro estoiyn^vly 

«f Ihcir rtsih#, hot «ii« ibey a« vwj' abundant and to 

Utti# regret nwd bp at ihair being muHMIIv j^ded off to a certWfl 

extent, paroquet Hkiiis uW larguly exported fronJ Hsli Tippera. p«j™i 

Pavo trislam (U. \v.^ m. the C&uaffion PcefowL she «or. waAr. monjfl 

iln^t tr*«« Of Indw. It iuHru4ldit t>» Hunahiya ^ 

.^hotmdi in Gujarai. fa fact apecLailv nieiitioactl byThevenot m l&SO. 
and Rajputam, md being protetcted, Buiee n^^ntded by certom Hmdiu aij *acr^H 
It muSi^^imago to tbo^ firlds. Tbo 

long traina after the brwduag Beaeort, about S«i>t«lib#r, and t!^ fBtttIwa 
coVlKted by the ViUagm and «o3d. but in many p*ni of the 
niuubOTB An kiUpde md their and complete mifl j 

In /Mdiflo Art Ul £klhi (I90a. ISS-f*} p*rticula» wdl ^ f^und of art»tW 

UM of pnwck feathm. Tliey are h^y employed 7^!^ fSSSis 

(inch BB the manufacture of fam** trwr<halMf cAaona, b^wdsn ct - - tirmid- 

yeara ago B Lnr^pei trader WM done in wacockdofttlier bnH^ were twed 

tritntniiig dre«sce and for other Hiwb purpCtW*, The chief tfeftt™ of mi^- 
faciiitr or® AgTA. Aurangabad. Jhanai, Alya->rp. Xop^d and 

Poacock frnibcn p«fOin to be exported mainly from Bombay, iMDcr^ 

fij. 3 Ik i Aiiuai^. Afof. Ind., 1824, i-. 2»0.] th* 

Flutiu mdinoKHttr (J.c, iv., 344>, the Indian Ehi^ or Snakc-biid. tl» 

^AflaiKip jMfl duhbi, ffoifar. etc. Thia bird Ciurta tinougliont Indi* and 
wherever faJrlv extenaive Lake*, mtuvbit^. eto.^ of ffcab wAi«r or 
tlow cuftmlfl ocOur. According iO Jerdon tho lengthened aeapular feaHwja a» 
looked on H B bo^lge of rvy^xy by tho and wre tmc* the taajto Of 

one of tho Bengal reeimiLuta of Irregidnr Cavalry. The btm* am on 

account Lif theiff fcatbi'W:. which formerly were faildy exl«n*ivcK . 

TnffOflO^ DlEUnpuphAlas j/,<L iv., ItK)), the ^Veatem or Simla 
PhetfiAELti /noor, faghi, ming-moiaaly tmale), &odyf (female^ 0 o- 

in 
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THE ECOXOmC illRDd OF IXDIA 

Sort h'Wwl Uinialit^ from E^ltei^"^Hiiii»Ut>'a 

Homod Ph«i^*. Rhf.r.^'^'TS' t™‘ uro eoldo.ime. ^aJlcO tho 

wVsr-Sif""*”’' ““ 

nnme—tlu> »n» ^^5nl *!bc. *' Oio 

UPU|» apoPS chavitl k^uei, ^tc. 

“ ”■ 

(d) ISvl nlTtw bi.^“ IdUcl for ^eir brilliant 

t L 1 lit It liirrl^ with brifiiht'Coloiired pliitiingfs limp' bfl an-il o<!C4>- 

tS pSS^.^S tU« wi.ey-suck.rs. Uittema, 

will’ ThTtiade in these and anch-like is a vert a^'icut one. ' 

«K.'•i..'eyri’ ^'-sTJ-rp. ^ 

£ m5^ at fo.5,5&,lS5, since 

■m I 9 S 4 at Re. i.+lS; in 1906-7 at Rs. 1,«T. In former veers the 

s Oiriats 

B« ^^t Tfi->’ ID 1902-3, Rj^. 23,337 ; ftiid 111 1906-., Ra, l,3W. EractiLaii, 

5l Sifn« on i t^lnations of the total for the yearn m ^ 

to the Sriait*. The imports of leothets are unim^rtall^ A-i a ^^lul 
SoS^uTnee of lecent le^^lation the^rtioDs of this rtaflie coeeemed m 

the foreign aiipply be dlscontiiiu^, P^^aoek 

U) gaHls.-The trafHo in bird-qmlls la 
ouillfl are used in erabiwdering leather, 8--1 for example m the email box® 
^ade at Bilaspiir and Anaridpur in the Panjib, etc. Poicupne quilis^e m 
a small esteat employed in Wuth India, mainly m veneenng fancy boxes. 

f^„ laoi ifo, 12; Bisi.SE,t:- The Annatto or Arnotto. roiico"- 

«r»tu (Biaiil), ioiJIian, Jtoi*? ituoi»bi, jarat, kitr%, jafm. tfirnyu-Mwajjni, 

orif^nlily a n*tivi> oi .Ammod auLl miw largely cahivated 
t riui rl*™* AAcnlHl bv it* it \m ^^vty eomnWti in &■■ lliiiiis *nd lioM 

J"'.;! .W^JIlr™?nPteirirIUt.^ K^v* #i.eaL, of iU cultivatloa .» 

Bombav in 1~»*, .“.i Biluhanaii'Haiiiiltoii fi’tai. Aee., i>f«oj., IS33. 1651 
STaT « Adioricao plant. U nnw mpidly-ptendw^ otw Ben^- 

pUmifid for cfipftcii^ in Ovitra ; t^ l^t 

from i« fatil. but it wiU gmv alnvwt juiywherf w^m tlio 

Mintstll iA AI>-rtO inche*- Hi* pljmW makfi n godd hp[%4 i^r wmil-WWiL- 

l-^ms Whitt? flow^nml Kir^nish 

the^th^ pink llo'^r. «.i f«l c.poid*. TIm- pink-l^wored lornj « viow^ ^ 
ihootth it » pot alwavB the mort eoiUy ^rown, *ltlio™h ™e nr 
Xr Mpienl InJi.. Fuller particul™ M the di.tttWt.on 

u,!d eul^tinii bo (onnd It. 3tt, BurkiU'. fftrieie of Evimiaj A*w«l«dV' 
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CHINA-GBA'^ RAMIE 


CbiHA- 
KTuU Ot* 
Bbftfu 


XOt |)MTDU«L«d 

La IlkllKa 




trntl^ttT qJ 
mock. 


E^. .hil. oth-r-tk. 

h«*f iS'Ci, tlUlaS 

h«t‘t!i?S«'.ho..U o«™»l« Th .vy**"”' 

(Si« m«ti»A to »to to..»tol sl£s£."“ "l^"L».. 

S’lViCfJ? -Ito?KS? li-to “Ito to.-. a.., a- « B>™* 

MP—.dy Jouatotw* autonWrt -ui rA«. 

(riiJy indi^moilii Indiso nn^ m tM ^ modwn «niiisl«ion (WTK one plant 
F«rt)>«. tUe latter ” I'plant winch 
tn another of the or wild*HAi oi M-unn 

has raoc^ coma to ^ ^ «<“ "«*>’ be “^*<1 tl"* 

(ert TiMfrbmitAp ^r 104)^ m plullt, but only M 

iho who^ i!^ fib?^ .h.t it ~cm. 

an nrtade of o*p^—waj i^t^.hiBb thov tiaa is their own rpAo or r>an. Id 
fair to aiippooo that the fVP* ,*^^tho iliohtesl npmtioit of l-owWro er 

TTItp. S“ A'.“ t 

■crihca a fibre under the nanw of Be^ JKOfe * ^ r «#of«.j.i. nl 9 -«rr- 

been) Buppoaed to bo fheju 'J ^ Vmmrataeopp. 21H-SI' 

flpaa.,perW ,he ba^ 

(jiient write™ allude to the l.J^^T it ia OBBUiOcd Were oo made in MnrrO 

plADi vrhich LinMUft ideiitiB^ ** i ^ ^ ^i*, 

Vife tfiuefesbni \^atu dEU, y ^ ^ 

in Bonpal. Arsam and Kais#!» were svitoffiatically vuit^ A\ ith p^ 
ticaUv^lv one eicepdoa iho stock was that indicated abo^M^ 
„frc;i. and the one exception that of a tea-pkiitor a 
Assam, whore a few recently imported rt»ta of rfed 

foand. In several inatnoeee, however, plants 

ns local developmenta, if not orosaes between the two vancties. 
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witli, thus poisibly pouiting to a cultivadoti of since 

abundoned, or to being only a sport from Re- 

oeatly I have beartl from Tirhut tliat a aport Wl spontaneously appeared 
there, in an earperimental plantation, whirh waa ver>' liardvv althougli 
apparently an inferior fibre-sieliler. There seems little doubt that careful 
study and selection would do muob to improve tin? crop. But in no 
insUncre were plaufa grown in India seen to poss^ an>"thii3g lite the 
apparent liijcuriance of a aerica of botauical apwinusns proc-ured direct 
from Wenchow in Cbina. Some of the most vi^oroua plauta rolleeted vT^^iFkiitt. 
by mo In India were Jouiid in North Lakhitnpui', Assam, while the 
healthiest looking we^ those in the Ram Bagb plantiition in Kangm 
—the survivals of the original ax plants iiuporretl in IS63 by Mr. 

Janies ^^fontgomery, Inclia’^s pioneer rhea-plan ler^ His widow ^ a very 
old ladvj was alive at the time of my visitr and I had the extreme 
pleasure of being conducted by her over the plalitationi and was much 
fa^inated by the undying faith which she njanifeated in the nlti^te 
fluecesfl of her hiwband^s life-work. One plot^ she told me, had neither 
been tnunsplanted nor mannred lor sixteen yearl*^ and yet the plants wetu 
fairly vigoroiis-^kioltiiig. It w"as annually inundated and richly manured 
by the rUe of the river. When I inquiied ii any oI the Eur&poan tea- 
planters in the district or Native samindaTs bul followed her example and 
laid out plota of land ivith rhea. ilrS- Monffl;omeiy replied that it w'l^ 
perhaps fortunate for her that they bad long since abaiidoiied all 
thought of rhea, becansc the produt*® of her little plantation was mort 
than «u0ieient for the local demand. 

CULTrVATmS /.V iSDfA. 

fura/* Pmp*€tw _Rbp* cultivation nnd mannfaetn^ waa tleaJt with 

very exhQuaiivtlv m Th* AffricuU^i^ i 1^. .Vo. IS), That pap« wof tbo 

rcattlt df aapociiil tour of mjmCtioiu conducted itncler order# of thcJjOverimiPiil 
ef iDdiB to 4 ^ and every ^fjptriiJt wliPtO th& plant wft* known to bo cultivated 
or renutod to be found. With the detail* tliua readily acceraible. St ™y llw 
most kuerul ooluw t* iiulko the pewnt review amplify or the opmiO^ 

abeacty set forth, i^lhcr tMn to rc^st in Bbetroet the mrtabirtlied At 

tlw wime tS™ onportunity may bo taken to anttWrr the ohjootiou* and diftScultaia 
that ha VO been raieed without boeomlng contTO venial. My previoiia writtngH 
have bee-ii to diaceiimga endeavour, and aa that was net my tfitention 

I would explain that my attitude has proceeded from mature comietlop that a 
rhM induam' ia not likely to lie eHtnUiiiled in Indiii until certain t^eadma 
ttatcioonta and iiiiscuncuptioBUi hii^'u been eflfectually romoVwi. tJt inwH? L 

would mention tlie following i— x - _r, n n . / j 

1. TIms aillrcuatioii repeatedly made* that thra m a wild pdJuit^ found OW 
\»r^ portion* of bidUH and that it h« only lo bp eat in intth^r to be tur^ into 
RukL In my report of IflOi I Iwiv^ (dicwn that thi* Ls fmly aneiror but timt 
the* nnwlifice e*i*t* in India nveft a* an escape from cultivation^ That It W purely 
an exotic and tu rapidly ext^rtniniUed. from land when nealec^ of abaimoMd. 

Still further, thot tins meat valuable of the w-calhNl wild-rbo** of 

Auam ip an tatirelv different plant, cSiough one which aRord* a fthre for whicli 
diere might be u mickot fipurl aJtogether from the poMibihty or not of organlaing 

an ItwIwi rhea, trade- . * j i 

21 The itatemeUit tliat it Can be grown aiky where m Itidta and Willi A pur^y 
Dominal Htnoont of cultUntieivimd enro. Far from this being bo, it ii A plant timt 
require* a particular elaat of eDil, a large supply of tnwmre annually, Ml4 deflnilo 
climaMo condition^ It muat thui roceivo l^h cidtivotion and be protected 
ffCm ftinir.rtia H tllA firk» paid for the produce wiU not nlfflCA to cower then 
expeuditured tlien the indualrj" wfll not pay. ., , , . * i 

3. Th^ purport of my report tnay* therefore, be eaid to be t liai Use ei|»rimcnt*l 
<?uJlivAtkui in Sindili by EuTOpcari* tia* hithurt^i been in the iao*t unlikely rVgiOM 
and that tlle price offered for the produce ha* rendered ca^cfltial method# and 
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fonn of tho nlattt. at ? ^*^53^ innl f in*¥ aidd thiit ofithin the more inuthtrly 
attontion on tho rogion inihwt«i. And 1 » on tho m>«% 

liinito of that area 1 foond tho pl“t,Yw would *ocm 
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Ucflcription of ciiltiYation in 1^7 miglit; bs> driven aa an ftcc&imt 
flf the rhefl-productioii of to-day, anti yet the cultivatoi^ gare 
almoat invariably one answer to ihi inquiry' made by nie why 
did not take tft rhea, “ Why should we I ’■ they pk#d. " Vi e have 
othcT crop# thnt pay quite aa well and pve infinitely 1^ trouhle, 

Tfl that 1 had iio verv definite answer to oSer, It would have tMwn 
usclcAS to have uiade the ajsurance that if they were prepared to mk 
a little f a larjfe export mifrht bo developcfl and luachinetr inTentw that 
would perhaps render rhea-fibre production both profitable and easy. 

The Indian cultivator i* neither willing nor able to undertake risks, etiH 
less to purchase nnachinory. Tobacco and ginger in Bengal and tea in 
Aasam are consequeDtlv likely to continue to occupy the land eutted 
lor rhea, until European capital and enterprise come to the aid of kwal 
resource&L Dr, Buchanan^Hamilton drew the attention ol the Indian 
oultivatont to rhea as a valuable fibre and exprtsssed the hope that jute 
(which he also found in the same distrieta with rhea), a fibre theu quite 
unknown in Europe, would not attract attention until ?an-hemp had 
been given a fair tti&l. Whftt been the Mult o I the hundred } ^ 

have eome and potifi ? Both rhe^ jisid mu- hemp* n.re in. the icteiltU-fi 
poeitioms to-day that they were w'hen BucbanftTk'Haniilton wrore: in {act 
if anything they have gone Ijat^hwEird, ■while jute hats cspatided into one 
ol the moot important Cfope of present-day Beiiliai agriculture. It eatinot, 
therefore, bo aaid that In the region of rliea cultivation the formeri* are op- 
poeed to auoh new crops as trade nia? demauil, so long as they aTe^ptoht- 
able. The miiioubted answer to the prefient state of affairs iimst be that 
jute haa paid haiuLaoinely and rhea has hitherto offered no indncement 
to extended pTodnetion. 

indiMtf of CuUhailoo^ , 

It mav perhaps be us well to bring into prominence the adimsaion 
that it la imposaiblc to fnrtiish a definite stalelifieiil ol the emt of 
pTcdnctioii and possible margin of profit in rhea cultivation. Though 
many writem have loudlv condemned anfavonrable opinions about the 
futnie of rhea and have given their pewonal assurance of ultiitiafe 
success, no one has been either able or willing to furnish actnni data that 
could be aoeopted as represeti tati ve. It may fM^rbaps be the mote convenient 
^tnirac, therefore, if I arrange province by province such inateiial as esewta 
reganUng the methods of cnltivaticm and experience gained generally. 

fasfem aoif —Sflir jj»d —At Joyganj, in the Bengal, 

district of Dinajpur, the late ^jah Semina Sankar Roy. Bahadi^. es^ 
perimented with rhea. He laid out several plots of high land that 
centaifted a rich loamy soil and agirregated acres. He place<l the 
plantation thus formeil undtr the charge of a European manager. The 
plants grew remarkably well and gaA'e three (soinetimes four} cuttings 
a year. The experiment Wl to be diflcontinu^dp however, since the 
price offered for the pfexiuce w^ss not equal to actual cost of production. 

The land was simply Abandoned, and fourteen yisars later (the liale of mv riiiim. 

visit) not a plajit of rhea was to be lomidr though much of the land 

hod never subsequetitly been cultivateil Iti Bangpur district rhea 

is fftirlv extensivelv ^wn, but with one or two eici^ption-s not 

as a field crop. It flonrishea exclusively within the tobaect^gromng 

portions of ie district, and most suecessluily where the fiiie^r qtiaiities 

<if tobacco are produced. It demands the beat soil; the laud mudt be ni-t&a. 
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of a rieh«i.ulv loam If'if' H di«ippcan». In 

expected, and wherever heavj c - , sofl^uitable for tobacco is met 

oth« worda. wherever a 

with, there fhea maybe fon^^nd when^ 

tubocpD and Of rotating with chUliea and 

but tM^ the abaenca of all tbe« « univerBal with the 

opfwamne^^ nM«iw “ 

dutricta fCirt^cr^e d^^ta wlwm it ia met with. In 

QX'ery (UetnCt, Bor f*o the nortliBTn traete ; in Biirig|«ir. HtUt™’ 
Din«riur. (nr example. »*■ >» eonfmed to toe other word*, there uiO 

Jalpetzuri and Kurh Behar. „tTi»ted'tirodoetioa in the puat and 

oJSXa that «e« to fonfavarnitWo 
wliKh «e athnitted fi«l>: S?: “riven at once- Rl«» '^dlnot gtow 

to tiH. Ctop toJay. SLdln pl^t to the -noth of Bogra m 

M a fieW ciop nor even m a prehMlo g™e_ p ihoiuth doubtlesaot wjual 
tha rire mid ‘^n^btoda .f to ^ 

s v.btJV’sS "fc .SI S 

rrtMrJ/aiM (a plant clo«ly *'hx.d ^ ftiea itaelf, are all es- 

which, with the grwii * pl^ venr largely nf the poaa 

teaaively totea « ^rgetohM «^-T,rar^^ ie 

«Md beane el Other ^ i w p|^ Kiinon in Eeat™ and Xortheto 
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«•/ Awni, "f -f; * atrifciig eoinCMlencM if that ^ th« 
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From 9 *j 5 t™bi?r-lr 4 WtfipliinLed plot* th* following iwro A 4 tlw iM*™. 


3ni ill 

ttumy oultimtfUM prefor tft reject t ho Mtiy 


for cnjttmg : Ui clult^l^g in ihiTr (tho worn ); tind in Jun* {ihv 

But 


July: ttftd -Ith in August. ..-^ u, *k, - 

eutting *nd M «« it for gnwrt-nionuniig thrr plot* thiJ* luinug only th™ 
outlinjZL If tflWtPpUmtflt kni tAki« pl*oe in April to M*yK aro lu^lly only 

thn thn» outtiOBK filnjAdy ifidkatocL A putting miwlo hitor thon August ia 
rontordod nn nffoiSing o vc-rj' inferior fihrp. Mnny cultivatorBH hete«. aUt 

down tho plwnti Onco or tw™ durtng tbft cold scft^^m. hut with a vjisw to coUw 
M viEWOiW aimullunooti* Fhiroling fw tha^ June ciittine- »■ 

—Tho Infornyition prOfluixKl by tne Oil tnifl BUb wet wm jmJ unfWlw- 
r«t*rT that I hcffiUte to publidib it Bo fur M I c^m knm. itw flvcrn^s yu^ld uf 
thu highly cnaltiviit^d homeatejMi Inndiif worked out to tlio fveM+ eicoe^ 

ftQO lb, (fliw 5 to 7 ruoundis) annum of rougMy olranM o^ dty fibre. Art 
oompnred with tMa it may be stated that the avorn|p? JTeld of jUte nisght be ptU 
mt 15 10 20 fiwundiL It liO* Iscen urged by oonw wnters that since il pivw *. ^ 
Or oVwl 4 cuttings n vr*r, the vield of rhoa is bound to he lliglier ij^ the 
rutting afforded fay jute. But jute occupEm ilie iaod for. nay, only o fo« uumtla, 
that il to soy it ilt not a peronruhl but on unjlUid crop : it con be miSeo on luurn 
eWper and mOce abundant ]*nd thim rheA ; It demnndrf httle or no ridlivation> 
and nsuailyno manure: and tOBtiy the fibre ifl eaaily »pdurBi«i, With 
odvantnm, lot aionfi. the facta that it produoea muro Btciua to the acre ond these 
grow to a length oquol to the oOTnbinrHj length of ttll the cutting oblJiiHed fi™ 
rhea, U b not tc bo wondered at that juto in both more papulAr and moro profitable 
than rhfA at the pricert nt present oBered by Europe. # * . 

Dirtctioa of Bjpan#l*Br—The luoi^t hopefut proflpect of a future 
Indiitn expansion may be said to lie within ilrt present s^rea tn ^' 0 ^th 
Bengnl. The overflow might theti bo looketl for to pm^ i^ist ami north' 
east into the vatky of Asaant rather than to go to the BOUthem and 
aouth'westem or south-eaBtem diatricta of BeupaL In faet^ it would 
almost appear aa if there had been a tnigtation north-oaflt Binee the tiate 
of Bufhanan-HamiJton^a exploTatioii.4 in 1807+ Ita BuitabtlitT to the 
Rangpur and Jalpaigiui diatrieta and to the DuarsK would point, howp^eiK 
to a poafiibis expanaiun westward towards Tirhut. In other words, it 
would alnlost MOlu as ii the Ifidjan rhea of cultivation might becoma 
dlatributed within the belt of diattirta which, starting in the extreme 
eaat-north-east ia Lahhimpur and paasing through Sibsagar^ Nowgong, 
Kamnip, Goalpara. Kucb Behar, Rangpnr, Jalpaiguri and the iioithern 
extrativltv of Dinajpur, would pass still west to Purneall, Bhagalpur, 
Durblianga, Mu-zaffarpur, C-haniparaib and posBibly also to Saimn, The 
siih-montatie character of thk tract of country, akirting ad it doex the foot 
of tha Bhntau, Bikbiin and Nepal Hitnalaya. ttiay be at once adniitteii m 
vBtv posslblv poartoaaijig many physical and mcteoTological charactera m 
eoinnicin+ It may be saidi to lio betwean 30^ and 27^ north latitude. 
How far a western expansion may he pMwble the future alone can tevaai^ 
but it tnay be added that recent exporimenta in Tirhuit and thoife pro- 
poeed in Rumcah seem encouraging. No rliinatLc difEcultj' would appear 
at all eventH to exist in the way of an a&atcni dktributiotir Raugpuc lira 
right in the rintm of the region iiniicaterl, bnt, as. already stated, the erop 
was found to attain its greatest perfecHon iu the north and the north- 
eaateni divbions of that district—‘the portions that tnay be said to face 
csj!itward towards the Brahmaputra ^^Mey. 

By way of coiicludlag th^* brief obscn'atiaus on the Bengal then 
indiistry^ it Taav be added that Sir D. M. Hamilton, of McaaiSr Macltinnon 
Mackenzie k 6o-^ ia believed to have prosecuted with fair auccesa the 
expenmcntal cnltivation of for some few ycJim in 

the iimnediata neighbourhood of Calcutta^ It mayt there fofe+ be said 
that the Indian people are looking to him to prove or disprove the coni' 
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,n..eU po.«bto ol thU Cjittl .".I 

Ami aahftvinB ® Uiiect Wanng oii thii imup if<‘n M H " 

“ p*,r«Amijn (FlofTtl. IWIOL irho hltnseW 1>.»- «;■ 

lt..iiimt One OT two importBiit fiiffetences may-j lwiwo>er, be set i - 
tnreJpaLion of rhea plantation in tbii prtvince wouM 

Bengal. Aecoiding to my obeenationa tW 

advantaFieoua. Moreover, AMain poseessea in a rel ^ ^ „ .T^m and 
features of vegetation already p^Ji^eiuly 

thoSbl^bteas to thia. ea^U 

addwl the^orthem trarts of Burma, which are practacally ( 

^^aiA of the rhea area, until it bwomea contemunoufi “ 

fihin, Coctin-Clunn and the Malay Ptninaula, In fact it 
that the diHtticta of Uortbem and North-Eaetera 

are coUeftively the most weBtorn stctiijn of the great Khea., China paas 

and Bamie area of the world. _ nnj> hiutalv 

Two other peculiarities of ,\asaiii n^y now be 
favourable, the other unlavonrable- There is a ^ 

rhea area that in Maam becomes greatly developed, namely the 
rains and humidity-. The cold scasou mstead of 

it forward H> that the growing waaon extends almost n^t up to the no 
iaZ I'nttherparto^liid^ the dryness of the atmosphere^during the 
winter taonths ia K that growth is checked at the dose 
The untoward aspect is that the mmiense uaturalfettility of the 
lendeted the Ass^ people the least industnous of all the rares of Indi^ 
A^i n nil? 1 man- nMfl not wofk monr than haU tla? week in ord?T to ciw 
not tufreiv tb« necessities of life, but tU comforta tbttt lit alld bw lamU? 
desire, that being », nothing in the world will induce tire 
Aasameae cultivator to do more work than he pleases, ^ 

so™^lin|tlv, to took to the people of the country to eam^e J 

arduous piece of work, however remtm^tive it might >» “ “ V 

be estabfehed i» -kasara it will have to be by tuiopcan capital and c^c ^ 
prise and th tough imported labour. Will this pay img 

by-product with' tea, but we have nothing to show that it would 

itself. 
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TliUted PioTiucea . ,11^^34 8our» of fibnut aixl 

i, 1*0,. ond Bgain li L ”mSri JJettle, Aniongsl tb. 

ia b«t known to comtuorcft by the ixaiii? ot 

ShAna the tiue rhea is, howevor, faixl) este - . J 1 break- 

name of joa. S twi^t^rSto 'Sw»d and woven into atmill 

iuH out the core of uood. ^ It t *,.j,iia pt* on uceount of its greftt 

bftg», or employed in tbe numufaetuie of »to«- 
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o tbrro.™t oi indu! ..re wd 
rtwAn 7 r A^cl^ to CoL tiyde^a report, tbe t^ulta obta^-f 
ndsbt be thus eipnM«d: two etittirga a year weie aU tl^t ^nM 
be^ejcpeetol. though if UlwniUy inunured and watered, thw ®^ 
nKhbiiin] The stfeeii sterna vielJed froni IJ in’rM catne ^ , ' 

to -,m\ lb. of stem, or 3-2a tons, wlni-h yielded bj Gre g 

marhine 50T lb. of fibre. Ad Uue tbe second and a poMiWe 
the annual total vieM wonl.l have h«n Mnsidetably under 3iX) lb. hl^ 
Ir eWn fibre per acre. Sir tworee &n^. while Superintendent he 
Botanical Gardeif. Saharanpur. diacitsaerl in IStifi the reaiilta obtain^ 
S!rrOno?^ H. verr properly observed that bein, ‘ 
the vear round, both raW and Marit land rentt must be 
£ cwp. and also water tent, where irrigation is . 

eUuwance must be made for mote manute than 

n^ualli* puts on his land." But if well enured and watered. Sir Ueorg 
thought three cuttings might be obtained. 
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TImj l*t« ilr- Gollan fthen SapaiintendcTit of tlie Botamcal GtoUi^ 
was of opinion that at Saharanpur thnw or even four eruttbp might be 
secuted, the aecond or monsoon crop being the beet and yielding shout one 
ton of gmon wande, stripped of leaves, per aere. He wn» very nopjct 
indeed when he observed that *" rhea will grow, or to U precise, enst m 
ncariv all elassca o( cultUahle soils with a ininniiuin of aKeiihoii. but id 
O lder to mate it produce long straight wands of good fiiirc'^'ieldmg Q J?'/ 
it teQuites a warm, hnniid. eqnable dimate. a rich friabio loamy soil, wtich 
if further onriched with libttol dressinga of fertilising manuiM. euch as 
cow Slid hotBc dung, bftS!ir refuse, etc., so much the better. Mr. Oollsn 
would appear to have given the toUl jdeld at, saj-. 2 tons green stsoM. 

Yielding st4 per cent, under *200 1b, of fibn.- per arm a year. But he Y«dr«u^ 
haatesod 10 add : *‘ I do not look upon rhea as a crop that can be gtom 
with profit in the United Pro^dnees or anywhere in UppCJ India, at the 
price Uinff oflered for the ribbons.” “ U therefore, take this opportunity 
of warninii the Uppor Indbft pbntor. to nmke sure of tia bj 

expefiitwnta oti a siubH fc^eiorS' te ifirg&Sy sink^ Ma capita in r ib 

Soii/a /rfdrt,—It may suffice to give but one illustra^on of the South 
TKSults and experience of South Indis, since there la no Xattve indua^ 
and it is believed that all European experiments have been ptacticailv 
abandoned. The Glcnrock Company. Ltd., laid out a plantation of 4U(i 
acres at Patidalui in fjouth-East Winiaad, and 100 acres at Kuilar. som 
b miles from MettapoUiuitt, These were worked for hve yprs trom ISM 
to 1886, and ultimately abandoned because ” the ^fibro obtained at the 
Price ruling, did not pav for the cost of production. In one year tent! 
of green stems were cut from a measured acre, or 128.000 stenu, but that Twi 
was au experimental case. Mr. Minchiii ehows that the renge d quantity 
of water in the green stems is very great—naniely. from j 5 to 90 per cent, 
of the total weight, and that it dependa on the humidity of tlie locality 
cr of the seasbn of piwluction. At his plantations tbs nbtwna 
were stripped both bvthe Death and EL wood inachineB ami by the iremv UjAimct 
system, but during the rains “ great difficulty was experienced drying 
the ribbons.” Three good cuttingH were normally obtained m the Vi yna^ 
and with irrigation as much as six, but there is always very Uttle mm lor -a 

four or five mauttuli <if tlio TcHf. CoiDiBfli:Uin(E on this feature itr- 
0*te Manager of the Olentock) obseO'es ; ” It nmy be that a more equable 
diatributioil of raiu ml^hx aive a fourtli riittviig/’ In another fkart ot 
ha Report he I rotbiider that Dr. Forbei Wateoni estimate 

tif 750 \h. o^ fibbftofl per acre is the utmost tkat can be obtained per 
froTD rkea, and ih£>l t|iiantitv odlv under vtaty hijEk eulti^-atioti- Thefte 
750 Sb. af Ttbbofw i>hould ^ve aOet JegumminB about iJ(X» lb. ot clean 
fi W/" Unlea^ the market is prepared to up to £70 per ton for 

rhea ribboiia 1 do not tbiiik there is unf inducement to unemrtake tbe 
cuitiv'atioiiK^^ Lei it be clearly obser^'ed Mr. Minehin mean> nbbo^ and 
tbi^ maiket quotation for these eeeoifi to be from £l& to £3<Jp or a 

little less tbaii half the price netiessivry to make rbea cultivatioii pro&tanle 

in ikmth India. i t j 

Mfr Micicbiii^^ eiporienre and opiniona axe likeiy to ba aclimtted ad 
tbfl oidy one* with wMch tbe public biive as yet been favoW. that are 
entirkd to be accepted as somelbing mole than apeculatlofis and esti¬ 
mates, It will be seen tliat the Gknrock bad to close tlieir plantationj*. 
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Will Ebcft Par P ■< I t_ ^nii-i rtf Iti of riblHJnfl or 500 lb. of 

enCfl will itmke tbe protit. 

Uv WAV of brioscuiff til®*® obBervatioiis to A close^ it may ^ . 

in paMinp that the “’ftTiat 

.wldLl: ehM? cidtiv.t,». I* “ i.y^th««- 

Mil tMst bi-pothetiCJil : tile pbiite™ lu liiM^ »« ^f^xtbookit 

wlvw i» tbri»tt« aLd thfir nmv 

..ver written.” SKuxnlly, btit perha^ ^ Mr! Mont* 

mIvc* how manv failuws heavy flu^ch aa th and 

rcrSvii» “in™^ of n posflibk fnttire sticoc^ and f 

Coventrv^haa rtwtitly fnniished fall ^rticulat* of r 'but 

Iwe the pasaoEe below, p. 157). In Aasam the plant 
with etciption of the Jotai experiment, cnltivntton baa not hitl^ 

»««.»«•,by plSj". Jeb .. 

abandoiied aometiine previous to the date of my pOMiMJ ‘“P 

the rhea cultivation of India, and the ^ al] that 

ahow me a few luberable shoots not eighteen inches high, as alt t 
1 could discover no trace of €ol 
plot, thu. once again proving that when P’““t 

hold its own against mdigenous vegatatioii. and has, thereto , 
acclimatised even in Assam. Perhaps the most ho^ful 
Upper RormB, remains to be commercially exploited. B 

venture to suggest, is not "Can India piw rhea? ’ bnt ^n 
Z pun:ha«r afford^ pay n price tl^t will leave - 
to the Indian producer i ^ And this will meet its “1“^'"“ 
question, -Can and do other countnes 
it profitably at a lower price than India is able to do f , 

UI a iMimiactiire/B aUe that wqmm expext knowings tor ^ 

piehension, there is also an agricultui^ aiTr^tpa ^ 

consideration. Both issues must go hand m baud, and . 

most hopeful solution would be found in the owners of J 

and of spinniog and weaving factones uude^kingT fnr * 
least, production of the plant sod the fibre ^ 

wonlii save the disappointment of finding no market for X 

whetip^lu^^r^^V 4M> MaSUPACTUR£ OF of 

As alreadv observed. Dr. Buchamm-Haimlton Z 

having first publUheyi an account of rhea fibre m Bengal. U 
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PREPARATION OF FIBRE SepSZi™ 

Mpamtiou of the fibre pievdeiit during liLs t'™'- 

aiiww are cut, aud iteeped b water to p^ure the fibre* of the bark. 

Sow if that was the system pursued in l60(i it has «nw changed co 
pletelT, I hare only come acrosw oua or two persMs w^o have sicken 
of the use of water in the separation of the fibre. CoL H. H. tstamsheld, 
ithcakiiiff of BKB^alpur, d^sflcribe^l a prow^^ of alow boiling, siintopniig 
ami beating in w^r. To the boiler was added crude earbonate of soda 
IsaH* puifti), the Bteius being boiled m ttiH for li to J hours. The shoots 
lew then taken out and beaten on a bt^ in conWet with 
water. Thev were next returned to the boiler and sniiinere<nor another 
hour, then beaten agab in mnnbg water till the bark 
entirlilv removed. The ribbons were theu drawn ^ugh a rough Lsnliiiu 
machine to remove all adhering wWy tiwu^. It is said that ^ 
of shoots could be thus easily workml pr hour, and yirld 1 ^^ cent 
of fibre feadv for spliming. Mr. Montgomety tells that he had wed 

retting on the ^\r“The reS 

peel, in running water and m stagnant, both oold Mil . 

^r^ uniformlv unsatisfactory, peso then (aith Haiinav s ^ess 
cf atoamiiig. shortly to be described} are the oidy passages with i^hich I 
am familisr where a process of retting or of boding 
having been actually tried or uaed m India. It hM, however, Iwen 

recently anuonneed that the Algerian ^diffiedtv—the 

km proved an nnqualifiad success. If tliat be so, a gre T 

removal of the gum—has been once more “‘tisfactonlv overcome. Mr. 

D Hooper (Curator Industrial Museum, Calcutta) perionned rewii".? 
an eapenment with artificisUy prepared «*J'*^*' 
resulta. His observations haveb«u repi^wed in 
papers [cf. CapHat; /adwa PlafUmg aM GardetiV^, e^.j, end ui^vo^ 
^l^iiticiaed in the Recicic. Thf ifadw .Uoi^ r™' 

mentina on this reawakening of interest, observes that hope lives 
eternal in the human breast, and there is no inherent reason why in this 
MEti'Ctsl^r caae liopft bBouJiI tiilJ but & flattenng tale- c -i- * 

^ Remunerwilve .Wartet.— Many writeitfl induing myself have for Uarket. 
Tears past mgeti, howev'cr, that it is not a mMhine a process _ ^ 

r^nC. huta remunerative market. The Chinese metW is perha^ 
as nearlv perfect as attainable with the people and the ronitmns 
concerneil. It is nnapproacbed by any Eu^pean liwention ™ In^ 
indigenous process [cf. I/sttet in Sc>Hh Ind. Ol^r Mareh Mor^ 

over the Chinese production is cm a large scale which leaves apparently 
a sufficient margin to meet present European dermis, 

A. witM-»d by me in Bengal «ul Aamm the t.^ 

■impty by hand licrapmff. ,’1™' 

the birk k iWMved hetcre the fibre U itripped frem dm foUOvn^ 

1 >eme«e frem roy oriipnal report jfivea an wwoimt applKnble. I bebevr. to the 
Arenm^iuid^n^arat tlm prreoOt day 

Iio throuEzh ft BPOWM of drying, Iibcim twrty wwth^f or oVrti (iloUfil> ilftya Uunng 
Se X3sS.|r^.upS^ti in jure the'fit™. The -hoot. ^ ^ onre 
of their l^avwit and the ■« very |«nraally t#ur^ ^ '^a^’b^inMne of 

Tl» whootM m thon wuried to the dwrlliia.pft of tiio eolUvfttOT^fl^by 
a Imndmo knife or «™per are deprived oi the b«lc 
oater-ti«n» awimd the'flbre. It i* rega^^d -« 

.hmUd bo ecreped or d*ortkn«d within W boure after ^ 

«* Lbte Uid ouTon Ih* grennd in «me dry artUetton «»d ^ 

dLuifi^ kliiy Mkd Twtxv^ within doOrt ftt night to the 

method of drying ift ccmtiiiyiMl for feme 4 to lO day*. The am tlitw. 
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PfrtrticMtliin 

brfDtr atFifirki*- 

l( Miller, 


CIOiimEUiIx^ 


Wttmt Ejwt^m, 


Of^tatiau- 


^l, Ubctt whol^ ot thP filw » 

™Urn»r«»li ind ™ mDir» thjin 

t,o«bte^n« Ot «l!. Aitcr 

Thtfl nmppme l . . Anmi nipkUy one* of twice tituwe<>n 

b^ing wnn*..-«i f«ni tii<> i?T^, la Ir^ it t«m any 

tl» Hcr*per atwI ill# *urfftCft clifioninff of the ti>iFw. pE^ 

adbrring pArtieW of til* »^itt ^ by thi' w^inMJ 

paretory' to it» “P'™ .nlitt inir UD thtf t-onfe by UMMIIUI ol (Iw 

and rhiiilr*fU niJiJ consists rtitirel> F P iHiEku*#* into a IniilinR 

finprw. Soniftit™., '‘Z 

iiHutiDQ or *«Wi (tuiiiv«^>. iir fibr*« in ^oiw tnntniipft. w.h[»j. in 

ntnrr Wy ’,L^ thf^^i^Siv cUnwd fibre won bi>a*»i for a vcp- iliort 

S%! dT™" ? •h'S3' «2:.r.t“J.»su:S3 

itht toiling in wnter o^y^nt it i* perhnp. 

dr«irable that tbii tpjistwn £t»op«) «W 

g«*o-*.-U i» ..ttJomaty I eant^t any .finitely that 

nient tliat (to* nbbOM *rt \,vWlv nrabahte that the aiipply muat l»nve 

that {» nal m. hut I *3witM think it highly pjtohU tt^tne aupp ^ t^i^roch. 

bei-ll d*ri^:'iffi cicItMivEly fTQin rjr| aaltiviitor invanebly 

Ml the inuch cendem^ “ if^h?^3n »t* ^The^fengel cliltieaWt. 

Sr,3rh£i'’.s 

ESS'SES^^SkSS 

^JSrS^JiSSS.-^-‘ss~ 

coTuiwl™Wpaihlitk>™»Jhib?'“;t<'P?P"T*p , Hnnnav in 1850 tto CliinM<! 

ssx^«is H. ti^ adfi. the. tto 

if not aim the Mtual muhipulnunii. ot the prt«*a pjitwM many ^ j|j 
an the l-'rtiny eyal^in. Speak^ot the " 
aava. “SmaU purlable toiler* .sn ubeela w™ S, rf«uii 

rSrcrTor‘^ 4 ^^'’* “f 

^iiZfiien rhee i»d«tr>. in » very cnnt«ve«nil n bT^Sll 

baa wty n»nmedl t*> ***** 

tIkAt by one «*t of writers it hii Iwwn uphrici tliat the pTopi?r wB.y 
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Llift ar&^ii stDniH nju! produco diiTCi whnt Iw ealW ft jppwn 

olbcn tliJit lior^ Uu! fibre (rtm •usli a, preM« Ism atill W iiw>deriBO jui ri*1»oriita 
tnfBtnwnt belore Ix-intf fit ToJ' the Kpinncr. Olere i« nothut* g*inrf by 
tuitlinjr out fiJwsie on the epot All tl»t la requirwJ (h the pr^ijetwn of 
ribbOAi or evrn dry etedW. By atill another Krt of Ttritere it ha* (»™ upheld 
that the perecntJiiiP of fibre to batk varie* » wry greyly tlwl it wotild he 
lUaBBreua to onnutiilO B future Irado on flutfh ft baaifl. Tlw prtcoe ollonxl for 
riblniu »r bark urouW hjive to be very low, in order to safeguBnl rtg?uiiwt an 
mprotitftble yield of fibre—thlW riiiuoiM to the gretv« of mod Btnelfe It 
nocordinaly lien eontendtd that EutweMi fan flJone be obt4im«l if ttw elem fibre, 

Ln n lUte ven- nonrlv, if not ftltOBoUier, fit for the epinoer. 1 j« prtrfucrf by the 
mjuer, though pcrhnp* lit L-entral fiwlories adjacent to tlw Bl^ of ciiltivntion. 

In the Kw Suflriirt MtL «er„ iL. 18SS). the n^er will find pnrtieulan 
regarding tlie vnrtoiw methjods of clenning tlw fibre, lUlfi of all the irtjuibiiiery 

□p to thea in UBC. - .. I 

3Ir. B^wnnrd '»bie% m The Jmtrnai 

oi /ndir [1D07. It* pt. L, 1—HJ lOAohcd ray nanda tbc nbos"* obwrVfttiOjM 
lid been plleeed to the preaa. It luw thu» been only poaeible for ine to innko 
room for ft^f notlCR He would (wm to Iny wore atrert on^the iMo^nety u»^ 

>han on the elinuitii! and aoil cf>ndition* of the eountf^ of [inodueUnn or t^ 
race of blent Brown. In that be may piwdbly m the future find himaelf re¬ 
taken. In on? ca*e tlio viold of per Miit. of eleno fib™ la preoiJeQlly that 
luenlioncd by‘not n few of the past Indian invoBtfgfttore, from Maniuiy. Slanj*- 
fleld. etc-, downwards But -ifr. Oowntry nnirateB Ae rireu^anirW under 
which riien fibre cnltitfttion had b«n undertaken m Tirhut, ThcM, It wo^d 
reem, went prwieely those recommended ^ me eOi^ yrftf* BBU 
1S98. Xo. Ifi, .:Vnd briefly ae followsA company of Cateutin 

PBcwhents (the Bctigd Rhea Syndwale, Ltd.) ^dertjmk 

machines for the dtCortfcBliUll of the plant, and to elup *1'. p»n„ 

Certain Indim plantationa were to iPWW the plant sM prepare tlM flbre, tl» 
erpenseR and frftliaationa in eonncotion with tW whole eotefprue bemg brought 
un^r a joint account." "Tho aPM coveted by these conlrj^ aggregated 
Otrt 3,000 acres. Aa the plant Uig and cultivation pregresecd it wu found, 
however, that manv localities which bad iieen select^ « 

grewtli of rhea, so tlint ultimately the areaactually pot down did not eiO^ 

K«a'- (Country', f e. 4). In a further pnasape Coventry inwitu™ inci^t^y 
the area in Dalsna Saral AS having lisen 500 acres. Spi^™ of subject of 
yield, ho save, " The stems in well-ewtabliahed ptantn should ba sa tall ftspoesjH^ 

Irem 4 to <l‘f«t, but never l™ than 3 feet. Four good cuttm^ should be seml^ 
per rmnuni if it ia to pay, andthoUilnlweiKbtof those four enttliJ^ of giwn sterna 
.Tn.^ not be less tC 30,000 lb- per a«^ er »y 15 In^ y«W of ^ 

fibre frorn these alelna should not be le« than ij pCC cent., makinB 750 lb, per 
(jcrs per enniiiTL This amount will vary with tlio elficiency of the decorticatuig 
maefSte. The posdble amount of fibre to be obtnmed (t«n *{*="»* “ 
lisivd to ]» 5 per cent., but owing tn the IrtTEe amount which ts liToluai Mil 
cut awny in the rough prooesa of decortication, only 2} per cent. can. relMl 
<ra for an nveraee yield with eitHting raochincry, and till* i» given by the 
loachino." It is iliua not qtlite clear whether these are the results actually 
obtained nt the Rcsenreh Institute, Ptfim, or only mdiente Coventry * per- 
mnal opinions and eipeotfttiona. It is J«il the loore diaappointmg therelor^ 
that this uncertainty has to be concltslad by the (jpinion tlint if the spumert 
are truly drsirouj of developing this important induct^ diey must encoim^ 
the graweni and oHer a price more coiumensuratc with the intn^ic vMire OI 
the product " IVhat ill iJoubtleS* wanted ia a rsmunerativs doDMiftd. It f. .Syn. 

ISttS. Xo. 15, 4011; A'cw fluff., llJt>7. 4-0.] 

lntmMtriMl l/«s.—t cams acrt>sa no Xslivea of Irefia who were trtecfniii-. 
awarn tl.ai the fibre could he spun uito such fine y«n that It might tie woven 
mlo Xsbric*. In the case of UhaBnlpiiT it is slated that it hsd been used mme 
twenty years ago in sdtuiituji* with sfit. Wlirtber it is stdl SO employed 1 
have Iwen unable to discover, hut throughout Beogoi and Anftm It ta ®pua 
into oume thread, three strailtts of which wtr agnin spun togrthw to 
fishingdinw and the cord of Which tiuj loi jfthw or fishing-uelB are made. WbUs 
trsvciluig in Hinajpur aod Hangpur 1 hetfd of oAS or two tnarkem Or arm 
fairs at which the fibre, the coni, or the nets of rliea were said to ba regutsrly 
tidcrod for Mr tlw Horn and fftir £vftUIUA>- 
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Prices- 


bcehmeria 

fItVBA 

FiimDolAl AapectB fitWASCiAL ASP£CTS Of 

The foieiioiiifi reniarla have beea thrown 

Yield M Otner ,,i that u actiwllv known regardiniz 

together with a view to repnsw , , j j have quotetl 

the cultivation mid tiwniiliietiiM o ^ ^ 

figures of yield and pneea of production not of the 

attempted to give actnal ^ ^ m I am aware theao can liatdly 

practi^l result, obtsmed, ^ It wonM^m. however fto 

be said to e^t ^ „oorterfSm other parts of the 

judge by tte yield ^ hwin condycteO on bu5Siie3& iinesjt that 

worid, where rhea colhvnnon h^ 5*f".SX,^rproductivt in India; 
we have to auppwe that the j? S rhea production ; or that 

in other vS? SfueSrior to that which 

the plant liaa dcgeMtated ' or that out system 

eriste in China, Japnn. the Maln^, and ' the Indian 

of cultivatioft la altogether dcfec • ^ ^ ^ ^ ^ n-tuiiia from 

results have been much SUtS. I cannot, there* 

other parts of the world ^ g^me ^.f the figures that have 

fore, attempt mom t^n to ^ ' rt & by Mr. L. 

been publuLd outside the J^^.TSvation am given 

Wmy. iun., the l,S80 lb* to 2,608 lb 

for five expennicntiL. These ™nea in yi _ chsnned 

of libbonaper acre, ora ^an 1' _ .ly ^^bk the usual figures 

fibre* M-ith so splendid a result to ha^^been 

recotiled for India} one would bav^ 

announced as a financial siitce^. u . • . austaiued- Ct 

at £7 a ton iu London, a net low of $18,30 per acm was a 

W.tbow in China it has been found rte 




nhev. 
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lb. 


fbiiif igiilBii 

TWiM1 .*» «>• 


" Itr. E. Mathieu of Singa^re .Z7Jts ohtAia^ 

account of rhea cultivation m the f(«ui o s re Mathieu supports 

^r W^'^aud that these ought to IS“ouili 

fiite or 1,680 lb. per acre worth lu if this 

vkld a net profit over working expenses of SIO-.TO acre 

be^screpted, thy Malay P’-'i^^irwiriiSir 
the average outturn mentioned m connwhon with India. _ re<;otdied. 
a splendid production faik far short the Kcru 

According to certain returns published tt^ obtained a year, 

rallev, California, four cuttiii|B are said to double 

makine a total of e0,4<» lb. of green steiM. or a little more tim^ 

Mr* Stathicu's estimate for Maki-an moduction and ^ ^ ^ Indian 

.11 yrn^^MLirnw pta« 5 * 

of PW" 

of • . 00.11 plot of ... o* ft.*- “ t"* “■"*“ 
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BCEHMEHIA 
dkbreoi:as]a 

HVPOIiBUCA StBfiMERlA Off ftMBA SU^TtTVTES^ 

PmrticftlW e«rv fibw obtained from the Natural Oirler Unncat-E.^ or 
tho Nettlea iitight be mentionwJ os o possible Bhka 

however, referred br botanUta to two aub-Uibes. %’»2. the aud the 

8t/av//x^a- yjtrri/X Of thefonnet may be montion«W./mtv/,^.f, 
L»itt*rteu and tVfiVrt. anti of th* latter H>rhMrH<ti, 

M/Hiiithi, .Stirrurfihttiilfx ATii riffWtrrfHr/i. Tbeso uu a 
olliiHl cenera ore well known to aflfosd atiotig and beautilul fibres* There w, 
SSv«“”obi«.i.« 1. tk, wr jro-p tk;t.ppB« in nn.il.v 
» .11 eh. .r^cL ebnt eh. ™. «t tho .tuepnl!'“‘™ * 

difficult to collect th* plants; and indeed in some inatatices the poison la 
absorbed and retained by the fibre during the proceasof 
stmeinh nettice are consequently an intcai^ble group of planta, 
mSnbe? of whieh bas ass^ed or seema likely to assume commercml T^ 
porta nc'c in the madero coiomeree of any prt of ^_ 

the fibres they aflord are stronjt and eXMcdinglr beautiful. The other ^ _P 
-the atingliUs nettlcs-in addition to the Chii)a.jira« or Rhea 
several plants that are much apprecistwl m the countnes ''bere me ^ 
Dientifullv, and mainlv as soureca of uselul fibre. Several of these areal» 
Sspable of extended utilisation, should the necewitics of comtneree call 
for new and diversified fibr^-s. Each posMsses 
sad the chief difficulty that stands in their way is that which has 


rhea it-ielf, naineU 


cuiiv inai uj Litvt± -- 

Iv that the necesaity lot tbfir rcm^ltion han h 

be prortiisUig ^ih^t ia ^ 


IXU SB 4 


PctamirlBti- 


arb^n. B\- f*r the motst proitiisuig 

^'■'inX'^imarks that follow I shall deal as briefly aa may be p^ble 
with each of the more hopeful rhea ^hstitutes. and, m customary , in tne 
alphabetical sequence of their scientific name* -■ ^ 

DottreKeasia hypoleuoft, IKcdd.-Thia large ehrab is met with 
Uj„S8-4. plentifully On the margins of fields, by ™dsides and ’» ™« 

Himalayan hou^. in the western temperate Himalaya, at altitw CR 

Stimb. ft.iKlO feet. It ia beat known by the following vernacumr nanics . 

piirua*, iashiM (fiMhiVun*!. rmnn [Bsftnri smr, siftdni, svndart, iataartt, 

omrer, /Anna, ui'iif 1 * 0 , pfbi. etc. - .. 

It it frerfv pollarded m October, aad fomui Iciig, into 

which yield a fair pcroentji^e of tork'dbre; tlic S' the^iU 

crude hatkcli for Iwd ure. The fibre « very ^nerally by 

peotile Ihnd tmf4ov«l folf rope* nnd cOTd*p^. ^ anoM matbodi of is^f^ 
elaaniJhg tfifl "fibrfr have hsea a^port^. 
n— -B art! POt Rtwpdtl iP watpr hut of* dntde apii when bntti* 

iwial valw for lH!<4U«e of iM ir^iatinp AtMwtiun of 

^rdoj^ and ropa it in t'raploycff far atl apHiciatural arui doi^tJc " 

1 KavaW h^d ofTt. i^nu and 

1 coma ^ocTtM aity aeciDUnt of a ay»ti?niatio productiau ctf avon af a psi 

0 / tha fit™ ,i.«rvi>ii to 

The chrt«lv *Uii<4 ipade* «.! h rt^wi fetwtf., . „l-t1v 

be tr^atfld ill iiatlTiet. It li a till ahrub of the iijb^tr^picaJ 
EiiMld^) and Of the mornitama of We^em and Sotitl^m India 
COtiUikOD in W’ffgreen forwte. The followuig are It* ba^^r-^^nowtl n i_w«ivs 
l^idrh hitr^^^kap*L And jP^fchflHr. It tata ihe plow 

in tlha moiifttaiiva of AVwWm fmd ^ the 

Himalayas It u aJao UUfti by the Munalajan p#opK mn^ ^ the 

MMtem cSftmaili!.% bnt ij i™ plentiful to ibe wwt than *)“ lilirBa of 

itfoset™ of AtimitiiMtmtion iE m ipo^ af of rJw ob^l ^ 

that Pf^daajcy. It ii fairly AitenMively m the Ndpn Tulls, ^ 

Mni Wm» Wt to Europe by the GleikrOck Company whieh wa# valued at 

100 
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BCEHMBRJA 
OmARDIKlA 
H BTE;R 0 |>H YLL A 
4 ban i Mr,. ConiBfoa ro/ara to iis «fi duo ol UkO wmwnott most oozujpioudu* 
plantfl of tho Wynood ondi Ni%Ld bjUa. Ita dbre bfr MU UH ii uaod tor b^w- 
Etriags, ond woukl mppoar to roquiro to bo bot^r knomt ta b« muoh i>^pprd- 
ciotod." In Cayloa it u uteid iot oordUgO 4Jad ■trlng oopeaUUy Buitobfa for 
fljhiiig-tmn. 

hetepophylla. Dene *—la eommeic^ this ia bic^wn 
aa Ntlgjre Nihtlk. Tbure ape tlirce fairly well recogDl'wd vaiietieSp vizr 
(fl) proporp the coiidltion nwt witli oft tke tatnparate and 

sub-tropical Hiiualaya fmm Marri eastward to Nepal^ Sikkiuip BhutaUp 
Assstm and Burma ; {ff) the special forjii on iha Ndgiri hilb 

and Geyloa; aitd (y) tba variety met with on the mountains 

at Kajputana, Central Indiap the Central Provinces, and the Decnaop 
Bonth to Tea Vatican?. It U commoEily stated th^t yields a fibre 

saperor to either ol the otherB. It would be more correct to say that 
Lad been systematically studied and reported on in lfiG2 by the 
late Mr. iMcIvorp Superintendentof the HorticiMturalCardeiiSt Ootacaumndp 
whUe the other forms^ though known to be fairly ejctenaively m&X by the 
hill tribeAk bad not been Heparately Inveetipted. Under these eiremn- 
stances it seems UkcLy to serve the purpose of the present work if all three 
be treated conjointly. The foUowLng are the vernacular names bnst 

known :—KeAu£ip rtf^iSp bhdbar, Acri, wWi, Aoru'surof, pka~pa£^ 

fuba^p #erpa, A«rpo^ ulto^ £arUp sAuA-ufjo^ Auhra^ ^ilf^iufdJiip ^nJdiu, 
moll khajali (or mofi-Jta/oi'i), oj^cimti rtitutA, sehorigenain^ 
hefyff, A«LAd, ole. [C/. Jgri. J89Sp 7S-&J 

tliB North-Wwt Hinuilaya fj iak«a the place df 


Bpodpl 


VsnucalBT 


AfSrvp^iiid in tho lilgharaiid marie interior Or nortlWTn trocls; fE ONurv betttWn 
4,000 4nd 7*000 feat in nltitudd^ and thug pmctjceUy above the of 

rtr^wr^amim. It U « ini], fttoot^ itiuoh-branelied plant tiiat grown ta a heiglit ef 
0 to 10 feet dad Uflindiy in the feitn of dixiiBd climipB which* owing to the very 
poiaonoue neturo of the stlnguig heirg^ are Uft uvcraly ■lotio both by nMn and 
lUtitxulla. The plant Is, hfiwiiverp fairly extBnsdvdy Utflivod by thd llil) tribwi. 
HpecUUy on tW Hlm^yo* as a eourco cf strong and durable fibre. The long 
straight Bhooti ore cut down in the eold bOobOH ^August to Ootoberjt itrippoa 
of their Icavm end buda at nnee* ho u Id CbidOVO as far Ha poogibie the Htingirig 
btiitlet; they aro then waabod far three OF four days in wnter,^ and the ibltmi 
bark tlMroilltiir drown ofS. w wiUl liemp, €apt. Uaineyp flpoHidng of t}|* 
prwenl plant, not ngya the ahoots niter being oat aro expoflod 

to the open aif for cr& night s then gtripped of their iDikvfw and Hun-driod ; next 
plnobd in vaoools and boll^^ with wood'a^ie* for tweaty-four hoiiTO. The ^bro 
ia Lhtii fQiiniij to Hpomt^ oaai|!y tg roiiaovorb washed Eklid Hprinkhid with the 
of the groin bodm, mid left to dry^ wtien it k roady to be aptlo. OompbaU 
obearvoft that in Nopal thk fibre is uo^ in making on oaoeptionoUy Htrofig elotfa 
OtJlod bortjjrro and ^ural Meon. NepoQ, bed Gamble mad othen tiao for 

that ^th (na met with in Sikkim]i the name ^wnny or Qmn.rl^ ; IQ Burma 
thM k ealled pvm Thno rnuTHia are iloubtleag derived ^rn ithi$nga (which 
nga^ee to brook) and twd werds thiit. at the pmont timep ore psatriotod 

Tlw term ^ modera eommerca 


Himnleyan 

Supply. 


OatUaf. 


BhUhI iriiH 


to the mtaxfceting preperty of hemp, 
k applied to & saeking made of jute. 

U hoa oireadv beoa iiwntlouad thni 


Cbilll iubSa of 
th» liOwi 


Odgifl <d Naiaw 

iDHinjf. 


olroady boon liwntlouad that Mclvor oultivatad the form fie !!»«#■ 
on the Nilgin hillov T|ia leil bvt guitad ha doaorihoH an alluvial dopesitH ouch 
Of Ore feund in rovinen, Ha sowed the plant in rowe IS incliei Opart and cut 
dawn the young abooti for fibre twin a year, nnmrly in Jtdj and JacltHry+ In 
doing HO ho loft G inohea of stein aa the oLool far future ihoats. After eoeh 
CUtlitif the earth between the ron was dug tq a depth of fi iflchot Oad manuru 
^pUe^ Ftom Iho crap of July an a^'cram produoe of 4MI to COtl lb. of clean 
fibre may be axpoctad. Of thia 120 lb. will bo lupeftor quality, in other warda 
™ produDe of the very young and tender Hhootai, whieli ohauld bo OHorted by 
J™nMilvea at the time of cutting The Jonuoiy crop will yield on an avenge 
GOG to TOG lb, per acre, Tliis flbfo ii, IwwpVBr, jhferior owing to th* ihoola 
balng njaturo^ Were fine fibre only detuedp Mcl'^'or waa of opinion it would 
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B<EHMERiA 

LAPOATEA 

CEEHWLAT;^ ^ p^^Hapi W^ro froqUcaUy 

feark .b^und. in fib,*, '‘I 

**' K^^na further ta known of ihe «bo%'e exporinMnt, but it^y 
tha,. th& reault wtte not cniuudcred n fiiHtneinl BUiHooe fl^ikcn ihe en ^ 

inW iKiDcludiOf? it may be enid that, ift oonnoction *ith .th? 

n: b' Z' n ’^- 

ift flonwwlu^t cuniliw tliat ihfl JnT^C^ ^ rh^tion luS in Eur&pa ihe> 

fibre mwed with wae 

opinion formerly pn-vafled that the 5»f«d fMt uro of Nfign SrtUoll^'™ 
the eaee with which it WuW be miiod with wool, tt property not pooaeeaoil y 
rhra, and dUo to tho woolly nature of rj (ronH,i t*. . . 

^rt«rrlr»,—Recently, hoWeVDir, M a mnemiuoneo of mqumM ^ 

Induetrild Muieum, CalcutlB, a unkpln of the Hhw waa 

IzuititutO for report. Dunatan fumialiwl o reply whirti haa l^ ^The 

tteportof on S^mio Piodwcta an n CmnnierfitnJ Circufar ll»»^ ?*°* U* ^ 

following obetTiKjt may be hore given!— _ - R-vaa but 

It ie evident that theae remilta continn thorn of oftO Ito ■ _ 

indleato that the preeent aomple ie leea auaeoptiblc to 
of alknli («a ihown by the fr-hyd»ly«a) and Eontallia a l^r 

celluloBe. The fibre of “^jA 

111 witbatand tho urtiep of alkhlf, ita nchneoa m collulos®, end tho «I '»* 

StiSXTro. There «n be no doubt mi tl.e product ia of 
mid it i n*"'- highly proboble that. If it eould be prepared on a eommercial pobib. 
it might taho a high poaition among te*ti^ fihrw, , s,™>L 

Mr. B. J, Bom, of the Indian Tfiwie Enquiry Office, ^ 

London. E,C.. obtained a eouunercial valuation of the fito whwh wm ua • 

"The Bmall aaznplo Df tlio prepared fibre of tho hil^ .ub. 

arfri^norttoj t«e.W from the Hepoj^ on E~nonue 
mittod to a fibre broker, who reporte aa foUoira!— We hoi« examined m 
Of vegetohle fibre, and beg to report on aame, miwoecopl^ esmmiiuitmn rev^ 
ttmllBP atruulure to ttai. oppenring. however, to be ineflectivdy rettj rt t ^ 
and more open tiuirt fla*. ah*o of a more downy “f™- 
aimilor to flai and ulightly more «iky. In om opmkn thfe fibre fa iMre 
,o bo etiiplovrd umler irimilitT eonditiona to the fins fibre than aa a wool au 
tute. tVo value tl»e fibre at JC20 per ton.* " [Boo alao p. Ifil.J 

Lapoptea cponulata, GauJ .; the Fevkh or Devil Nettle. An 
everereca shnib met with in the tropicdl Himalaya from Sikkitn eastward 
to iVjwam. Burma, Cevlon, Perak, Java, etc. la knowa by the following :— 
i'?unif, fAorpatia, monHSt, ««/umnrt. fAeyb^ee. etc. 

Tbia curiolW plant may be deecribed Be the moat poiaonoua of ell tim P'^t'f" 
of India, ellbough compared with tbs preceding it “,>‘‘7^ 

AtiflffiPB h*L™ c«.us^ Mcewiva burning puiUe wluii bial for nugmrfi . 
thr p*rt bring wjuihod j At thr mud* tuna it jinMliiriH violent uiiwui3|r 
rtrnnma nt tho ™ And edOtraoliori tit tlio jaw with Awclhngol ■ 

nffiwtcii. J. Pk Hoolnsf {Him. JourtU, 185^^ 11 .+ MmUm ^jP^r An^ 
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zr^); B«|doino ii., 3U0), and many Pthor v^ritw^ allude to tho poiaonoiia 

property of tliw jdImil 

hwk in koDim to yield « ntfong and fairly uaediU fltsro, tb* 
Ultimatci Mila of which ni^iiMUM S-lflmiii.p bnt ite gTPat \om on hj^ftdyiia, togetW 
with ita poiKmoufl pPi>p«ty^ stamp It M iiniiltely ovw to hMom* of oommcrciftl 
tmpOrtAtiM, Tho hldW plimt ia elcwdy aJhod to a. tlio fibre of 

wluoh *t orws tiitw? wim of importonoO i» EuMpo imd which pocently luis 
propg«od for cultivation in FmrtcO 04 a aubatdluto for flKML 

Mao a lift Fuya, ; .dgri. Lvig-t lB&6p No. 15, 120'®* and pi. 

l(j Imowii os pufl4i«Jiip, and Napl Hrmp^ and hy some writtra aa Wilil- 
rliea. poi\ jiusp puya, yfwi'b ki/inki or kirnki, piMianli, itU-m or sid-^ha 
or sap-ahn, etc. A shrub from 2 bo 6 or even 8 feet in height, fairly plentiful 
Ln the damp foreeta at the foot al the Hiinukya from GarLwal eastwardfl 
through Nepal and Sikkim to the Kha^k UUb and the mofintaina of 
Burma, at altitude a of from 1^000 to +,000 fee t. 

Thin ia purely a wild plant and h nowhere cultivated. It d™ not ffrow m 
the rerftHUi but fr^uenta i^odo* nnd oped. plAOea, atmiidcn^ tfekla. 

It flhedB if* leiivr» in wintc<r, cornea mtO f»*h folia^ alwut May, and fkiwoni 
and fruitu In Auguat and 9opt4miber ; Iho *hooi» Intondcd fer fibru muat bo 
out beforo the fniit matunaa. 

#*rDpei^fc*-—Mr. G. A Oammio dfflKTibod pn IBM) the preparation of thn 
libre at Mimimoo in Xhirjeoling, his dfiflcriplion colnoiding' in ohao^t evrtry 
particular with Dr. Campboira acooimt written in 1347: “ Th* barki* poefed 

off the fitomfl in Iona aEripa ; bcPed in water, thiekeiuBd with ootnittOO 
aaha untU it ift pmpy ! thm a* much atf possible af llio iKlllcring bark ia 
flopareUd from the fibre by ftltemntely beating with a wOOfion meLUjt and wtal^ 
ina in cold water, i:Vft«r this tho water is rinsed out. and bundle of fibre It 
thickly covered with n paate of mJcaoecut clay+ and dried. When thurOUgJdy 
dry, tho Ofey and th* rwaaming bark or* easily Hhflkim o% leaving tlw Ilh^re in 
a iUt« fit far uso. If fibre ia nJ^ttircd fre® from duttp it ia repeatedly rm^ 
unlii tlie water rulUl dearp. and thoU re-driod. ITie white or blulah-whito ofey 
found here nnd there, ncUf itreama, la preferwJ ■■ it gtvu* the fibre a good 
colour If it* appearanoo k of no Oonaequcflee. yellow efey ia aaid to bo 
aa effective. I do not know whether the action of tli* clay is nJtOgCtl^ 
mecEtanical of not. A few saizipUHi which were ptriptwed by treetinout with 
L™ and chalk were cOane in appearance and rough lo the touch f thc«e twated 
bv day. on the other hand, ware eoft and ailkyJ* It W only be eddod that 
(faimrdo aaya " pua fe chiaflv used for flahing net* and linaa I arri toM that 
farnwly tlk IjspduMt niade^ cloth from it* but th* ooataaction luid cxpanaion 
readily oauaed in it by atmoephorki changoa made It uncomfurtabla and lui* 
dwrabki for wearing apparoL” 

SapcochlamyH pulcherrlnia, Gaud.—A krge shrub in 
the Khask hillfl* 8yUiet, Chittttgioaig and BurmaK hud dkitributed to 
Sumatra. U bears the follov-ing names :—ffoJab fam, dagal or ddg^, 

tonct/ulr tioiiia, dap iha-pen. ^ 

Thi* bark gi™ a good repo fibre, and the leave* and tw^ m con|uiic^n 
with thfl bark of ore used tn Aiaani in the production of a madder^ 

hrewn dye. 

Urtlca dloloa. alio tJ. pai^ri flora, Uniif or both 

i)l these pin tits aw wet with pli-iititiiily near httinaii tiweljiaga on the 
Hiiiialava (up to 12,000 feet) from Kashmir eastward to Assam and 
Burma'; also on the mountains of Contml. Western and Southern India, 
at altitudes of from 3,000 to 5.000 (eat. They are given O* same names 

w£fwi3-uytHnUi. ^ , t *_ i_ 

Prcptrfltm, _The youCiS top* and thfl hypertrophied iboot* (cflUanL throu^ ttw 

ihAreaLtlc setianof an aceidiil fungUi) are ligfliy eatJMt on the Hitnidsya, 
flbrfl vm thfl taxtUo of eortflin purponea in primitivo EnrOw (Hphn), end Htdl a 
tn uw. Thfl word Not i* dofivfld froni the bSHic root a* Nctllfl, A knowfeitf^ 
of thflr fibre* prcaafi* in IndiiS, but it un bflrdly bfl *akl they are man^Mtuf^, 
GubUna daubtles* was alluding to when Rfl SflKl that Ibfl 
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I. in Ckrtobar and fun-drisd J wbfla brittla it ii boatcii and Uw fibra 
“a«i£^ it dwt than! WM WBiidafftbla laLoitf re^u^ m 

wTiL^ iT^mltcr IkSmo ia oIbkJ^ tha fibr* of tho IV«™* when nu!^^ 
!SS: ‘{C i. 0 *^.^ with thTWp oC tho hilU whioh 

wolor." Tho abra ia rtW to l» Ji«pl»3f^ T ^'“lOOT ‘ 

Mioto. TisA JW. (WJiitoa luiti Uwtwf. tfaiui.:^. im W»-8 ] 

Vlllebminea SnWfirriroUa, ffowi.; Aijri. f 
10&-19 etnd pt ; RidA Fibre. Tliii! umall trw or bush is met with od 
the Eantem HLmiikyR to Asft»m, the Khask hilLs, Sjlhet, M&tiipiii+ 
Chittaeonit. and right acroas to the other side of India; on the DMcaB 
Peninaub from the K:ofLkan sooth wftnJs; and katlj m the j^tlaiMn Talandi, 
It is thtf^ ixm (Tiild) riha of Asaain, also ri^, f™ or ree, jJiWa, froii-fcotofap 
fiiJtoi or lipic or kikphiikk. . j t 

Hifftery,—It efforda both the ml and the whitii^ fibre made 
by Hanuay in 1950 tmicj the name of nmaUiL In fact Datjon 
alEmiecl years ago that Hamiayk waa the same as tua 6an 

riAd* Royle suspected Dalton to be correct and I have UttJo or no 
hesitation’ in saying that he was so. though it is curious that now 
of my corroapoiidenta in A.s5Btii or on the eastern frontier an^ 
hsve sent me either the plant or the fibre under tho name 
nor was that name mentionjed to me during any of my nu^oerwii 
erplorations on the jissani frontier. Althongh fairly plentiful in^ the 
]>eccan it does not Beem to have a verDaculnr rtfline, nor apparontiv n 
it known to a^oid a Uflefid fibre by the people of Wtisteni India* Dofi^ 
a brief tour in CooTg and the WVmad soine short time ago I petwni^lj 
endeavoured to Uarn Bomething about this plant. It ^ found plenbnu 
in the lower damp valleys near the cardamom pkntatiortflp but no obs 
seemed aware of its being of any value, ™ 

pointed out aa the only known wild fibre plant. Sub^qu^tly o!^ 
writer, in response bo my account of 

affirmed that wild-rhea was plentiful in 8fllsi]tto and the fibre regmsnf 
exported up the PciBian Gull, but on being askstl lor a sampicT * 
plant which was neither rhea nor any of the rhca-subatitutes. thus ow 
more demonatmting to what extent the bugbear ban- (wild) fh^ nw 
obstructed tho natural development of Indiak fibre resources. 

A botaoicsl ipocinMn of tho pmsBnt plunt was sent fmti 
H^burium, Royiu BotMiic Q^zdccis. Calcutta^ by J ^ek^nH early _iti 
On tbo laM that apoclicm ia recorded tho /oUowing—■‘‘Thia ia w _ 
rA««t Item whiflh the Gmna-graffl cloth fibres are ppepaiwL^' I ^ 

emrufavtacce as of tuatorio valut? aiscfi it brOvei that the aOH?allfld HTld-rb*^ 
tho early Aaftam iavnatigBlers aud the him (oart] rA« pointed out tc me on 
Dui oocMaua^ during fOplDratfons fa AaoM. and across the no^h-re*^ 
froDtirr into tho cOaotry of the Mikirsp Nligos, Smsphoa^fc JiUi>ftka*i 
and olhnr tfibea* ia tho aelf-oame phim of which m> moeh had becfi aftld fuliy^**" 
a centkiry ago. In the oountry indicated the plant is UidiOTnoUfT hut sf 
I could discover* ia ncwhMO ^yatematkally cultEvated though^ 
couraged to gnaw and even planted along ernbiuikrdeiits, njadsidos lunn 
tuitnmc aituationa with a view to afiOfdin^ a ready enpply of llbm ^ 
purely wild habitat it fre^uenta djimp gladea near etreacn^ though wi 
reota wcU above water-llivel. Becatte of its being an indigenous 

ciUed tow-(wild) nh«i tliefe arose the Vary miatak™ notion that Lt wtvst^ «iild 
of tho nuUivated rhea, and iUH mom pamkiouaiy the idoft that 
be procored in India from a wild aaurce for iittlo more than tha oo«t of ^ 

ana finihor that all that was necessary to aecurn a ne'^'eT'failing supply T-drf 
plant out Waiite bmda with Hue wfld fh^ 1 have alie«Kly fully diapoaod ^ 
ahmird notions and naod hardly repeat that tba wildj-rlwa of Burma ia 
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ihB KfiliJ-Thw df Sikkim •!«».. hw, nntl tho wiW-rhM of Abmid tlia ppcmint ^iaa CultiVAticHl 
—Iluw ploflt* th*t H wmet# rroiD rtwa proper eod fwm each Oltar on 
they could wuU be, TTwy bw *11 Mttlei it U t™. but tiw the r^mhinnM 
l>ee^iiB Mid mda. They are ditleront butimlcaiiy. fll^ii^y. induetmUy ond 
aaSculmrally. To contmilC to think Pi thein M wOd forme of rhs* i* t^ 

^ir^fo ld acioptenco of a Ufltno at the proboblo wpenee of n tutur« To 

plotp thia wonderful fib»-wild-rh*(l of Aaaatn-on 

^Id in prieo, merit and induatrijJ apphoPtlon with the t>'dd-rhM of Bum^ 
would in au probnbility l» to eondemn it to complete B^tect. It 1^ menta 
^proporfiw of ite own na diffwent from rhea itaaU *tid from aJJ otlwr wild- 
rhooa I* tom fla*. It wouid, therofoto, ba of ijrtOt advantaijB wWO i»mo cn- 


till? njjorkfr 

tt> Afls%Ei {fc 


Xun* 
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£Gulll 


Fibre. 

■final rtfi ot 
^SoOudiK 

ol 

Pvt™. 


Til- 

WlknL 


tSrely diitwt DBDie Rceepted snd rwo^ipod m aa tliu iw 

ef t]iie ^bw, euchr for ^xoatkplop m which I hai'® 

Abcvt»L &nmely It* N'liflB Euiffi* IllSArr _ a - -L. ^ Lij '*■ 

CaoaltlBOf Ot Camuffee,—Aocpfdin* to the opmion hitherto pubii^, it 
may be pionaaeted by roolnnitting*, by alip^ or by ated. and ito cultivaUnrt 
KVTtdueted Otl the stttnd Ihxm aa with the billow m EtLrd|ML It u ^d ten b* growrt 
iamly by the hiU tribod on Ibo porth-Wtet of YunlMU, wd by tho Smwl™ “d 
Dfe^itpeSa of the Aeaam pjertii-oaet fjwntifir to a amnll ei^t only (Krninay), 

The tree wben irft nnmoVosted attain* f girth of about 2 (eot and “ 
tom 30 to « feet. It ia abundant within tbo valisya bordering on the Ktwiua 
and Oaw biU*. It ia only found in miied overgr™ fOHata, mid la not gro- 
eaiioua. It thrti™i prineipaJly in ehady damp plooea on the iid« of etra™. 
but do« not BMW nt oil on the pUina or in ptc« oitpo*^ to tho ai^ ^ 
ttw firtwera In b^h, and tho eeeda ripen in Apnl (Lloyd), I colloetri ^ 
wpoatedly on Ihs pWne of Aaaam proper, for mcMfipla on t^ ombankirant of 
the Baiohur in Sihaaw, Pnd at K^or Ram in T«pur, It la fwy pbnUftll at 
TiBBBli, at the foot of the Jabaka Ifosa hillB, gwwing on IcK* fod with pienty 
ofwater. Iteouidbojpownontbo rioping banka of moat of Uw itepr^iona or 
hvUafia within tea oatato*—Landa which at prewnt are not only wnatei but often 

a aouree of poaitivu dnnj^ to the tea pb*^- ,, . , ._._ 

Ceflfcriiui autf Sri«™doit of TilP treea ^ pollarded du™ the 

montha of November to Fobfuary, pild the yuimg ahoola become av-aiiablo in 
June and threuch tho rabu. The fibre ia eitracted from the brrmflhao m ocartly 
Ihe aanlD manner aa from B-JiuirWn pifi-ro, only the fibre W longer. Ora 
mim pRutMttrtna cait get aa muah fibro in lha mum tinw aa^th™i men pro- 

poring txw qultlvfltod rhea flbfft (L!»jd). Th* yoir^ shouts Iwhi iu uppu^ 
m May, «ld thw* dJono nw uwd for fibrt, Thu Nngd wsy at ptcpai^ thu 
ribbunA u amto difTorfrnt from tho Tho OUttic^ ATS rn»dfl 

from Mny to OntobOTr durirtg the rmny ^nacm. Thu fthjMta are cwnfid to tJiO 

vilbuEHr whtffO thu outfttdu KFoen skm OF hsrjc and A litUu shmy ™tter 

off. Ttwn tho cfhbons of twjtJy clowwd fib™ «ne flinppod from ^ snoot*- 
llw Emudo of ihtaa ribbons is nuit semped with A Jtjif® plwod m tho h/und m 
to allow tho edgD to- ro#t a^inflit foreiiiim^' Thu irtnji# Sffl' drawn thtfliigti 
repeatedly in order to removo iho nJimy and gunimy aubetanew from the 
fpoe. After being oienned in thi* way. the ribbons are loft to dry in ^ eh^. Driai 
VSTien fuliy dried they are neSt ateepod in wMot ud woodnaabe* for about 
tweniy futtr hours, and then boiled in rieo water for fenr hoiire, TTte ii^ mli MW & 
be then feuhd to be quite rr« from gum, and may bo oeparM^ into ^ 
thnods- Th^ j*, hQwoVrf, rt tedious pitwsws and it mostly Oarrisd an by t|W 
aid pfsapla ol tho villjtgflir I'ho- on thd othor bond, inks ofl tM 

ribbons whm tho ohoot* m* in ft hsK'dry atAto and do not fL^ sOl^p* oft 
tite Olltor hark nnd gum. Thoy olflo Imvo iJlo innor fow 
■limy SubotAOoo. Thoy purify it In a cOnra* way by wnahma m linw and inon 
twist it into or simply divjdo up tho rthhons and without nny pmpai^ 

t km twilit thaws trito twino. Th'sis ompEo-ycd in nmlctng tha nota miod to- cat-ch 
dwr (SflwrinJ, . r ^ j t 

YhU res t rMfrerf«r,-Col. L, A. M, Lunuden, C.B. (of Lumsden S 
Horso) wu good onOiigh to supply tho thongs of bark that wo» fumiM™ for 
oxAminfttioQ nad Toport. Thew wofo stripj™ from wild plant* tMt had^^t 
l»on cultivntod nor poUaidcd to prodnoa specifti fibm-jioldillg shoot^ Tue 
acmsigncctcftt Ws*. thottifors^ Vsiy mixud and an ollowancio h** to bo n^o 
oircumAtano*. Tho following flict* ore mstmetit'o^ Tbo gfoen bi^ioliM *trtpped 
^^sJEio to 90 mauneU bmF* ; tho groen tibbOP* of bftfk obtaiood from th* HsU 
wsighod » rnanndn 90 saom; and tbo dry ribboftP* witboilt «JJ preparttion otb« 
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thft t 11 ut 4 ll ui wpTin thfl atrongicr it ljc«>n3isi (MVErifiJu _i i 4 . 1 ,„+. 

■>/ 1863 Capt. fepoi^d thrvt 

tor cfln™ or Uiiw the fibre required only to be known to be gen^- 
ally used for these purposes. Boyle publisbed the results ® 
oarative studv of the fibre etipplicd by Hannay as follows :--Peteisburg 
dean hemp, broken with a weight of ICO Ib^ Jabbalpur hemp, 

IfK) lb,; Chioa-Brusa, with 250 lb.; rhea with 320 lb,; and wild-rhca with 
:t40 lb. These were the resulta obtained half a centiiry ago, but stiU no 
uioBreM has been made with this fibre. In March 1897 1 collec^ person* 
ally a supply of bark in the Sibaufiar district, and snbini tied the ^me 
for examination to Mr, Melrose Amot , at that tiino Chemist of the Bally 
Paper Mills. He reported that the fibres separated from the ba^ were 
beautifully white and of a fine silkj'' lustre and measured 2o to 30 mm. 
long and O-OIS mm. in diametor. They were oylmdiica! or tie®"? 
and tapercrl at both ends; they had a small central eausl and t hsck 
striated wall*; a pecto*cenulose very similar to flax, but mueli ncr 
H'hile being eqnallv long. Amot then added, *' As eompnro w it_ 
the fibre of hirhutfHit nheu this ie exceedingly fine, inilerd it » 
one of the finest fibres 1 have ever meaeured, and althongh not 
ani-thing like so fine in the individual fibre, the filamenta are long and 
strong, ami I have no doubt that in every resiiect the material would 
prove mote easily awlmble on toxtilc niachiimry, and it would un- 
doabtedlv prodtiee very much finer texturits than Iiirttt>irrl*i litre ft, 

“ The eo'louring matter eoiitaincd in the bark appars to be well worth 

serions study.” ,■■ 4 , 1 . 

Tbeao naulta wejc only just what might have boon anticipatcu. 
no one can serapo the bark ot a young shoot and procure a sample ol 
the fibre without realising that it must be very valuable. But in order 
to have an independent opinion I desired Col. Lnmsden to procure mt 
the aupplv of ribbons nlluded to above, and these were forwarded to tbc 
late Sir F. A. Abel, Director of the Imperial Institute, London, mth the 
suggwrion that Prof. W. U. Dunstan might be invited to examine end 

report on the fibre. . , ■ l .t 

On April 28,18&8,1 forwarded the fibre along vdth a letter m wluch tne 
following oetrnra“ During my expkmtioua in Assam I gave specim 
consideration to the iMFi-rAea. I found, as I had suggested in the 
Dtetimarfj, that while related no doubt to itrrhmeri/f nfrett it 
perfectly distinct plant, nnmely /n/epH/offfl- It can bo 

grown on all waste lands; it baa little or no gum. will give a high retuto 
where Rhea fail*; is a very fine fibre, andpcrbai» as strong, il not Btrongsr, 
than China grass. On these considerations I contemplate making an 
efiort to bring this fibre to the attention of commerce, and I shall W 
vefj- grateful if you can see your way to seenre the c(> operation of the 
Officers of the Research Department, I desire to have the fibre si* 
atnined both cbemmallv and industrially. For the latter purpose 
shall be glad to send a'larger consignment on hearing from you- I ts 
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ribbwiw Lslvo bcon Bliuply stripped oil the ateiia. 
befiL clesned in ehiv ^*Tiyp the loss no dftubt will ^ foucf _ ■ 

The plant pToducet shoots Lt) feet long; the bark stum oft easily, u 
no dluU maebinery could be readily dcsigiwd to ^ 

ajid partly bleached raw fibre. Perhaps the most 
“oaJotion with this fibre is that it could bo praduceil at a third the 

^"'ln“Sber of the same year I bad the pleastiw to rweive Dunstau’s 
report, and the following paasage seta forth his wsulte andconelufflons-— 
.‘Sifortunately the untreated bark-fibre was sent for 
mating of the 4rk peeled from the plsnt^ontaimng the !" 

IJipa from 3 to B feTt in length. The only course to adopt was to mitate 
as nearly as possible the rotting process adoptetl on ^ 
wbieb the almost complete abeence of .tendered possible, 

3cs of fibre were received. A small qnanti^* of *“1* 

.UsbL covered with water and allowed to sUnd for about w«l^ 

iftef wtich tinio otte o£ tbo pairiip]^ was eufhclftntly so 

be removed. This was rarefully combed and picked, 

about TO grstns of a nearly clean brown fibre m ™„.i 

procured." The fibre thus treated was then submittol to 

chemical examination, and comtiicnting on “T;;PXSJed in the 
■* It is interesting to compare these numbere with thewe obta^ in^ 
evarainstion of the fibre of JttrhtHfHft itiefn made by Mrests, 
and Bevan, Watt haa pointed out that these two fibrw are 
distinct: the BM-mta may be the more ippot^nt of the ^o, ^ 

its growing wild on waste land, t.i ita contaiiuiig httle « no 
becSL iUumishes a silky fibre at least m. 
d^mpATiaon ol ttc reawlt^ of the txaminAtioii of the^ tyfo 
brings out the superiority of tbe Ban-fiAca, oapeeia y in , 
amaUer loss by hydiolyfis and ito hi|^er nttration number. At tne 
timn it must be timem'bered that the proc.^ adopted m t^ing 
■Zhl laboratory only very roughly approximates o thnt 
used on a large a'cale. Portions of the original sampl« have b«n subiiuited 
ISTS «Srt. who reports that they can be readily tr^f^ by a sp^iai 
and simple procesfl wbiS has recently been de-nsed. turtber i^orma- 
tion as to thi process can be supplied if this aspect of the matter is thought 

l"ntd“S?lId"l to the above that 1 mChrSli 

bark fibre" from the belief that wrhaps hit ond 

have the opportunity of seeing everything Z[ 

thus leattiiw its good as well a» ib. bud points. The fact tlwt it lent 
itself to simple retting is n point of infinite value 
have been discovered so soon, nor toUl us with 
the happy accident of my having imposed _ on Dunstan 
of has-ing to separate the fibre for himself. Comment 
superfiuDus. The report domOTWtretes the aupenont) "i 
owr ordinary rAw in regnid to strength, texture and coin position. The 
result cannit but be Considered as most impoitont, 
mend thli new fibre to the favourable attontion of all 
in rA«i, f„mi and the allied ri«-fibtw. As a ratoh ‘f “ 

dustry Ti» has perhaps no rival, certainly no eq^l. 
fibre may be cleaned by rimply retting the nbbotis of hark (a 
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fRsWon of jute) h perhftpa *f even more interest than 
ally high merit u a textile. Expensive aecorticating and ^ 

maehmery and methods are thereby rendored unnee^tj. It « th^ 
poerible that the fibre »«ld be turned out at a price that woiJd net 
^ei«ll rhea, but tor eertoin purpiitca compote 

jute itiuslf, At all eventa the cwltivation and reparation of a rudely 
cleaned fibre ol great merit might easily enough bo nccomplushi^ by 
e«o the poorest agriculturist. While rhea must ol oecc^Ky command 

capital and^torpriM, rita con be developed by the po^nt, I^an » 
Engliah newapapere and periodicah liavo meantime been flooded mth 
the^uLal qamquennial d^ of the will-o’-the-wiap oontrevpy ou tlw 
ravoureble or i^vourahle aspects of rftw eduvation m Indm. ^ly 
a word has been said la coiiitnendation of this interesting fibre, ubich 
thus Beema destined one* mew to lapse into obbvion. 

BOMBAX MAL AB ARICUM, i>V,t i’l. Sr. U 349; Gamble, 
.Wan. Jnd. TiitUw., 90; Pharmacof. »-♦ 216; (^ke, 
i. 120 1 Dntye, FI. Upper tfanj- Pfain, i., 98; ftiotvAct*, The B«i 
^Uk-cotteu Tree, pnjfun, roHe-siwMf, *J* ( 

sifmm, muiidii hilmjjB'eAeftii, puW, hurla, etc., 

large deciduous tree eommon throughout the hotter forests of India, 

S"' d«^-bre-c cm. which is «dd in the .bsso™ tbs 

^ being «id. 

m^Aih^ins by childrea who masticate them mstewi of the 

(the true supdri). The gttm ooiy Mudea Iwm irart;en* °I 

STa Am orl^gjim. ^eriff 

by *»th Effldoa «*1{1 MiihAmmii^^ m djArrbewH <J>wtcity 

bwk of ihe tree yioida a good I^cis suilabio for eoo^. ™d 
tHu imdi nffoi^he soHialled r«3 BQk<otto« OT sanui^lton, a fibre t« slral^ 
re hTsT^bet csoful in stuRhig piUoWiy It ^ 

ulhrf of as a paperJflbre. Tbs lanoothnwe of iho^ 
its f^tmir, owlVimM in tli* textile indasliiw it coidd only bo eCft|^oyod 
with S fibre, in order to import a dlliy gi<^ 

tian hnMvisr u la upliioliitMy- Hut it *hoiild bfl obf»rV«J mi BiichMuMi 

uJ^ilUm and' olhoF wnlws have considered H » apt re bTSSd 

Jumpy. distuKt defrets in upholstery* There are four plant. Wlneh may ^ 
Wthesilk*cotlen piaals of India, v^:-<ll oft 

A Sr. IFoT further informataen Caletrepli. p^JOT^.J 
The flor^buda of n.rta«> constiture aa artl.l. of FOOP, being eaten a* a 
potdTrtb 00^ jT-rt ago it wos reported the 

rennlMCd in the Central Provinrea i nipS' 

1 S 7 S. 911 , The T^t ot tho yOllfkg Iro* U^ul-muJtLt^ a to be « MewcW 
„d ^Treralive : I ^Ulo ^ a ^nfrelinn with si^ 

Bdmiiusrered SS on nphiodisinc or as a rertoi^tw m 

fiiivu<^A-iiifKi0ul< BJe stifpulflJit, itiiiietio, tomc^, «ill^ pipector^t. The whfll 
Tirioe Ml qUioted for Modnafl iia ftbout K*, ^ fws' iUAHReL Tbo Ti^ien 
S^bTe.^«pt under water. It is lued fer plaidnng. 

fldbLe-^tS. wffins, the lining of wrlto, etc. It u nlso somatimW made iftW 

^ wore^ugfc*. it- tree ia relied th. puretHfrumn « tre* 
hJeJSsl^ona or ot tSe god of death, becaure It mokre n great "bo^ °I 

no fruit fit re^t. The cotton u mad- into tmder, and the wood 
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used in tlio A>iim*d*bnd motcli fjH‘l4ry. Of oil roodilj" ovwlalilB tiinban it » 
ana cf th» mort witablo fw that piirpofle. fC/. Johca, Stltet. Ind. Pl„ A*. 
Sa., IT9S. iTf.. 390; ali» Hordwieke, 1799, vi.. 307 t Tuhtf Sherref (^yfair, 
tnn«Ll, 1933, 20, 103,157 i Liaboa, VnM P’1. PomS., ISSf, 17 s Moiuor-lVdliai^ 
PfiAditum, 910 ! tnd. MH. Oat., Sfareh 1&88 i Klomi, f?aaioT Leit^ Journ. ^ 
Art*., S™tH S7, 1805, 097 ; Biacoo, Lilt H'ytfmalwJ Trait 1896, 8 i Kajuijf 
Day. Indie, Xirugi Ind., 1000, 48-0 i Ind. Far., Nov-, 1S99. 22. app., OOs K™ 
Sim., 189 i Ton i Innw, Jungle Prod., 1900-7 ; Mukorji, Hfltldooot Ind. Ayn., 
lODl. 322 ; Hannan, Pot PAm Comtn., 1002. 7(^9; thmninshiijnL 
and Plwu™ Of Life in Seng., lOOT, 192, 303-Ti Hwutuiwlt, ifnra, Teek. I rod. 
(Wfnton and Barter, traiul,), 1907, 09, 30S. 


BONES AND BONE-CHUSKING MILLS: BQNE- 
MANUBES.ete,; Voelolter, /mjwor, /ntf. .■(jn,. 113-^: Basil, Use of 
and Trade »b Sanef, Bm ^.; Fuiltr, Ute of Btmet m Cerd. Frw, _0*C<jTn>r, 
Sev. Trade lnd„ 1901-2, 29-30; iatfAer, ATanifm and fifarntrin^, A^. 

1897, No. 8, iaJ-71: aUo Uta. Bcnerdatt Pb., Bept. Dept, IJindHtc. 
and Agri. V.Prov., 1891-2, No. 15,45-8; MoUison, Teidboek l»d. Agri., i., 
3fi. 110-3. 

For SOJTva t\ma Iho of twnis* wid bom^-ituumrs (rom IndiA wm miitcili 

4 fi^plor^ by writora Oil economy. TliO mojority of l3w Miooliflo In- 

vefti^Cors whoBO pilbliOAt^OM hflv^o b^n eniSfllwetod abovo twvei ad-ffpvw, 
pamtiod out, ^r&t, ih&l tlw toilifin Boill Oa a w^ll>T^J ere not dn^iimt in phOBpbetoa 
cif limo j thrtt bonce Miiitain+ \a viriw of their coat, too Pmell e propo^'^ 

Hif nilroj;^ to juatify their uh ; thet cereola eto not 10 muoh h«vefited 

by boiio^meiii.irei ■# by nitroF^CHie fnAnnroe ; end foitrih. tbet it ia^ the roota 
which ore nnti grown ea floHd^cropa in Tndia that ore moat mimwlietely and 
ancooflifully tieeted with bono. For theea and nymy other fOMOiu it hrt* 
been eantended thet to tJw Ifidian eultivntor, A« mattcra eUncl pcpomt, 
it ia perhepe moro pfofitAblo to aeU tho' honea found On hia flolda than 
to btiliaa them aa tuAnuro, Moltiaon^ howovisr^ obem-W that Tho tn^i 
oouiid, if ho took tho troyble, eoUeot in oomo diatriot* ^^ttentitiea of bone^tho 
ooft of which woaJii b* oartago And hia own labotir- Ho oonld grind the bonw 
mto powdor . . * end by eimplo preweea of fenncntation make the bones ^naOPe 
eolubta andr therefnreih moro qttickty aoting then in their natiiml cnndi^otL 
IhoH oporationa wero oOnduclod lit the royal'# aptiro time end tbo v^aluo of IJW 
tabonr more or Seoa diseduntod, T liaTiW no dOdbC that the hoao-majniro w^onld 
bo found OB cheap Aa imy Other manuzn procnrahle. Bone-mo^ hAfl 3^n 
found apecialij wifn] \vilh (Higer-canEV and to ionae eifcent iA UAod with both tea 

and coffee," i . - i, 

—In e13 diirtrirtjt tapped by railwiiyii or navigable cAnela and nvori, boM 
We eyabrenAticolly oollootad and con^-eyed to important centreat mere ea poorly 
■Mpert tewryv where bonMTuahing milla and bono-mAlinro factorirt have bwn 
eatablkhiid. In lfi9l there were 13 BTjeh worka that gave employment to 401 
persona. Stoalily thoee Encreaaed, imd tn 1000 there ware 10 work* ompteying 
W i pofKiaB. 'Theee' are diattibutod A* fodowB- 1 —^oven m Modroa, & in DombAy^ 
3 in Sind, 2 in Bengal, and 1 fn the Unitod ProvJficfit Thui bonfrnliiill ^ 
■trpaphoAphato are m^llwly manufactured and on a fairly large scale hi India* 
but Aa the local demand il limited the prodUM la mainly ospertod. 1% ia not 
pOMibte, hnwover, to fumiah aepnrete retunw for the tmfhc in raw bonu aa 
diaUnct from tho proiNtnftd bonEHmanurea. In 1834-5 the cAporta woro T8,3S3 tona, 
and Ifoni that quantity they bavo ateadfly increaaed. Apparently they attoinecl 
their higbost magnitudo in 1000-1, when they atood nt il2,0v'iil tocia* TuJ'Oed. 
at Ita. J!i3*4LO]QL For the yeATK 1002-7 the figurofwmi 1902-3, 100,301 
tena, B*. e4,07.SW7: 1003^4. 74.788 tuna* Ba. 4UhT,llO; ISKM^S, 08/^3 ton*. 
Ri. 37.Bl,4&0j J90b-6w &7,5JS3 tona, Ra. 41)p7ft,77&; lOOd-T* 93,760 tonik 

Ea. W, 45.24 L 
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BORASStrs FLAB ELLl PER, Lmn. t FL Br. Tnd., Vi., 482 ; 

Otmble, Man. htd. Timiu., 737 ; Phamacog. Ind., liL, 619; Agri, ledq., ^ ™ '™ 
1894, No. 20 j BMTidis, />td. Trees, 1906, 667; Pa^k^. Tlie Pilmm 
Piiin, Brab-tnw, tdl, Idd, dral, panai^mararn, pond, pani‘)nafa, daTyttbie- 
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tdri, fflnii'n. etr., cN, The imiiie '* brali,” commonly used in Bf.rnlmy, i* 
derlvnl Irorn the PortusuMc fiffflwi, “ wild pihn. 

It ia now known that tho Tolipot Pdtn of tho oMer wntom WW not «;-**"«- 
Imt ttf^phm u^trjififitrrr^. It- It-kpHUt-r iaan weet grucefuf polm. diiMaoiM, 
with twminni crown of fnn-«1.«Kd _Il in bolioved iwt U> l« ind^nomi 

lo fndin, hut i« now culUvalod nnd nm wild throughout Iho tihura of In^ 
fiunno nnd Cavtoiu Synmnda Bponk* of tba ” Pidmyra foro*to of Tuuwvdly. 
ft in protinhly a nati'i'O of Africa, iilthougH ilo pnwonl Afpcim ood^no*, 
W. rriOl.jiiiHi. in aliuhtly dffferont. Sodehook jXMe ltu/(uJT 7 flr. *r 

31 ttuit fir |T»frrlJi/WT'. \mr- irlhlwj^ww. ifarf-r dp« not yield tho FuMAn*- 

fibrt, Wimmr (Die RiJi*L dw PfSanzEnr.^ ii., 454-iSy dotiiilJi a carctiil iiSilJfOw 
Bcooicftl eiammiition ot the botwwsn tlw fibrtSft of f .i^|Pl.>. and 

A f«tum of tho i™ palm# ie tflrr flwelhnu in the 

nppof fltfim of tKo Afriewi tmn. A conimDn Atipp^tion tii tlmi Ihfl Afn™ 
plimt bwmo vxti&ct owing to lH(i toarinR off of the ttjave* fnr 

oflcl tho BHuw foti? wofl onoe H4id to throntec tlm palm iti Oylon. ll 
nuMlilv if prfit^f W from CftttlP, mid u « v^luahlo trft? for ch«kl^ ™cJ- 
drift/ But Ji Batlw {A^r Jattm. /nd., 304-10) diSKmbiii 

a run^ diHvvt^ that thn^AUffLA to provo Very dfstnictlv*. 

mud L'k*.—E very juart of the Palna^’ra ia t«rn*d to Mooom^ 
some Wny or othEr, nnd A Tajiiii pocni enumflfntM 8<M) 1HM* of it- 
arei. fer «^icmiiplov fivo Fidr:^ :—A loow fibre I^hieh nirrounds tlio of IM 
lonf-Btfdk; n fibre which imiy bo E»pm'4itod (n>trt tS^io iDai-etidk; n fibr* c4i4J^ 
trr which may bo pfi?|juw&:l from the biLerior of the stem: n flbro of «ir 
derived from" ( }h.i pcrriomp ; imd the fibroiia mstcruJ <i( tho IctlVfa Ti“ 
Wf-fTiiwi bk utibf) 4 x 1 in tho maiLufsotUro of the bnakol-wATO of Mwlrs^ pr*^ 
duood At I^iliki^t in Clhingloput, Kimedi in Onniam, and Bo^ftWHda bl 
olc. P'lne stnpf of the leaves ep 4 ?CMkfiy propenwd and dyed nro plmi™ oato 
braidfl and workoil up into fancy boxce lA cipar-caaeo nnd the Lute. At 

Diamond Harbour iseur Caleutta, luiU h*vo lor many yenre beem made of Uni 
malerioL and sold lo the Europecbn linilon who visit CalcOttjk, A re^JCnt inftnify 
into the braiding HinU^fuds of India it'Viwdivl the fnet that ' 

Aljpii, and fli j+ooffnp worn the moat Iwpeful. ftif- 

Anti^ ^tpt. awd Froff., ±2,] A few ynars ugO invMtig^oili 

ihitltuLcd in India with s ™w t<i! di.dmiliJldkg tliE oiienl l^:l whivh tjia coni" 
like ilbrea miglit be employed in bnwlMiialdngi aasubstitUtM for the Anverioaa 
pioMoba fibre and the CSsylon itifful {^ytruiiiM So fjiT mdloaLwM 

have not bwn obtained of 0 very gr^t demand for these special IncLan ho^ 
TIm? Stem or ftir fibre is prepwvd m aonio special Way by the fiahortiien *0 that it 
becomEH plMblo iind oan be ploi ted into tLdi-lrapa. It ia nollh*r sniifi nor twia^ 
n einglo thtwid or fibra-vaiwiilar bundls being usetl i tin? method of prepar*t»n 
odoptod by the fishermen has not bs yet been mndo public. 

Iraili-lIlJdngB P- 187, aiio Cuyota ursiu, p. Iffifi-] Tbo O^ct trade in ^ 

(or " Palm Fibre," os it is often oolled) Dentru largely in Tiiticorin (d»rt^- 
Ind Afu#., CWc., l80D-l!KK), lH}. Ttwj leaves tbomawlvw are foimd uefvk'OAbw 
for fan* and in ^latching. They were fonnerly prcpanid Oft a writing pofcbms^ 
being so ctaed by Hie Dutch Oovemnirnt. In ^ngal and elaowboro long sUipi 
of the leaf ore empinyed by Bcbool^Mklren aa waaliAble " slatea." 

In ALcDlCiy£ the julcse of th^ plant k uaed as a aliinulant and miti-pbl‘®(P*“" 
The rooC ia oonaidend codling nnd nntorative, M olsO thfr gelatintOW 
the unripe seeda. The ash of the BpaHw is given for Bnlaf]^^ aplei^ and tM siL^ 
BiibatnzHze on the ^noting petioioa of the lenViM ia utilkod M It stj-ptio. 
apliLs easily but will support a Very soVrtO OitwS-Btitling mul when old ia use* ^ 
for rafiersi It ia Jdao Allowed out into Watet^piposi oliannels end glitters,^ 
is made into CAnoTA. It k to some small oatent exported and used in 
wolking-stirks, rtdrrfl^ umbrs^tiandlefs etc. Tlw Ju io# ii used in the prepanibc 
of cenumU, * 

By htr tho most imporiant wpeot of Hw FAJm>^a palm ia na a souroo of rnu». 
tin lapping the flowcr^tAlk ft^iiko tnw) ia obLained, which keitlM!rcon«t^l^^ 
frwh os A bovi^rage oraUowfKl to femieut, which it will do after sunriae, ihiw torr^ 
ing an intoxioAting Uowr (fdn' or tonbly), H the toddy bo dktillod i Yvn result » 
wins (amtJ, and by deatructivo dutilhition a gmid ^uaUly of vinegsr is 
(w p» 111 Jb Tbc m* it oiw l.HaUed down into a kind of tugor caJIrd 
(iee p. DSfl), Bmall imind cokes used formerly nnd to some i^attent 
u cunwnoy in Timifivcily dktriot^ [Cf* VuJe and Bumcll, DofttoWoPaon, » 

I7l> 





TODDY (TARl) FAT.M 

ILL Thu UlpfiUiR for nfM do«i Ji&l injure wootU as m tU® flfliw oI 

[Ut^polm, tfiuoe it w onJy noPoaBfirj't* bniiao Iho flowcfr-atnik luid ^ ciruah 
yluting flowt;r or fruit withiru «nrt with tliia object flLc«i of iJbo ipatbs 
for ativpnd <Lira m AuccoRiion. An oarlhiTn into -whkdl tn* ftap runs, is i™ 
to theond of li« Htujnpp and Ef tJL* jnieo i* to be drunk frw3i the pot le coitt^l witli 
W in ordof Up pn^vent fermontnlicin- Tho Poiinyra oontinium t4> ywAo sap 

4 it tho r^to of three or four quart* n doy for fobf or five rm>uth*. It be^ifl to 
vieM when about flftoon to ta^nty ytm old and @0 €m on for aijtPLifc fifty yenP*, 
but once In thm year* ihe operotkm must bo diwontinuod or the tiw ^illd 
die, Thofotrudo tree yield* about bidf aa muah Wfp a^n m the mun. The juioo 
ti richer in eiwmr tJum that of mwt other palm* ; it i* «dd that thi^ qiutrta of 
jiile* wi31 make one pound of fumry. whicH (fromoailefl or^patraef ii Ibo Mi|far 
Ohiefly UrtOd by the poor people onndiil, Tb* sweetnisaa of BamaeM bread neenu 
to depottd on the ubo of loddy-juJeo to miao iU . , ■ ■ j j 

The extent to which the Epiritueui Uquor in employed may he jud^en 
ffOtn the fact thAt *t one time the Bombay Government bcs-Jiru* ao olArmOil 
at the excessive ooiwumptien df (iJrtOfc io burnt that they Ordered taiTire num sere 
of thi* luofiil to be destroyed In thia Mniiection it i* mten^tili^ to 

ohaorvo that Ff>W, who visildd Surat in 1075» mentions that on drawing 
the reodstoAd thov saw grevre of Brafo-tross, froin which tb* Fnfsla made a 
" wine akin to TocCdv/" Thte wine iho Biilore drankp and t3ie rosuJt was Mrpoti^ 
dhiturbancce of the' peace. The plmtifuln™ dt tlw ^dy rwjitcd in the 
district beina overrun by Mldiert and Bcanleti of the Moors, The tr.« 
flowen m Marvh ; the yonni!; fruit* are formeil m Apnl nnd May and matit^ 
in July and AupUst, Within the shell of thd youna fruit tSwro ib a jeltyb^ 
diiid which ia evetttually transfomiod and dapoBited a* a hard ^hi^n. The 
ioiiy luid BCift ftlhiimmoLia laydm are often oaten fro#h m Ap^-afay, 
into small psorea and flavoured with iRtgar and re«-water. Fbo WM withm 
llkfi Albumen Ia al »0 eaten, being sold fn Bon^l tmder the nemo lotwPM. In 
JtLly and Anenat the ripd fruits are gathored and the *rueoiuciHt i-ttflaoMrp lA 
s pr a pe d off to be cEuidd into amall flat eakea oaikKl pdidlL The nuta withm aw 
found to bo aelJd ajid idmuat unbreakable, but after btdng biifiwi for two or three 
iDonths they g«mmntc, and Ihe y^JUng ewdlingH are wthni aa a yepstahU' nr are 
pickJod. In Tha A^uUunii will l^ foimd fUi tw^imt nf ™ 

which threo shoot* fdbH*iJld#J are re^uhiFly grown ns a viT^tablo crep. The nut* 
are plantodl ns dose togathef m iKHsaiblen being Jaid dn the sjirface of P™E*™ 
nred-bed in Junr-July. The crop ia dug about fo nr mont^-i Inter. About ^ fruit* 
arc pliutted to th* flqunro yard+ and three may ptoduco lOOor more eiaaJalaS. ^ 
a cheap ytjnr the cross valuo of n trrop per aero iit ordiiinry marliot rnt^ woob I 
about Bj. I*a00. riaing in A donTsr itCAiion to Rs- Thd ^v^taWe, whwh w 

roBflted before ^ing AOld, ia eaten. clucJfly by Kolia and low^llaa* people, le 

fUit itiwlf i* Uffualtv broken Oticn mid the embryo ooaked of Mtcn dry or ^jer it 
has been con veriod into a dnnr—not imlike t Apioca. [CL Pa*dii* iin*4a { Adorns. 
trsrwL aad OmimentA. 43& ; Bahor, Afwwiini ajd Er^kme, 

32Tt IfWS. 70; P. della VnUn, True. Ind. |«l, Hiikl ; 

FTw, FdV, E. fftd,, IfiiW, 7flE Blicedo, Hofh Mal„ lfl«lh if|; Jon^ A*. 

fis#., 176^5, IV,, 3Hj PerffUfldh, Tht PolmynJ Palm, ^7o^CWl^, 1850; Taylw. 

1810, ai: Hoey, Mejwff. rredeofid Jfanii/- N. l« 80 . IMe Bidi*, 
Cdiff. Ech. Cat., 1884 ; Nicholdom dfno, Coimbaion IflftI, 39. 40. -40 : ^ 
Rneon^ alwwf dfow and Eam4m F^rt. iBilO. 79; f 

Aymonda. Agri. RuW, Madrtu, 1802, Xo. Morris ^d«m. 

dr#*, Oct. 18, 18U^ 939; Kanny Lall Pey, indtp, Dru^j/nd,, 18015. iW-W; 

April 1J4, 1897; Syrmmd*. /nd- Af^.. July I, 1898, 21 j ^ 

18Q8, 288 ; SwJrheck, fhe dw Urtd, Kokm,- 1399. ^ 29- 3, 813; ^pf. 

«i EttiL .Aftfimrwm Diri., 1899^1001. 38-19; Niabet, V^r 

Aid* and BtfW*. 1991, L, 300; Bev. Jr* Gidt Column,, lOflln bi.« 931 ; Imp. /rtsl. 
ffand&ecJt, 1993, Xo. 12; Jpret, La PI. 4on* 1904, ii,, -OH-9.] 

■A- 

BORAX or SODIUM BUBORATB! Bull, iWtfit. Eton. deot. 

tnd., 1881, pt, sli., 49S-B : feJj-, Ko- S, I32-t; Min. Indutl., 

1900,57-9; HoIIbihI, /£«. ffwl- .Stirr. /iwl., 1905, Mxii., 99-101. Thi# salt 
i« knowft ui India imdrr an extensive series of vernacular names such as 
loiWjd, (titfaH, anaami. kuddin kAdr, Umfsankhdr, venkararn, ptSigatam, 
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5U7^^ru, faJtAi^K rwrui^ tan-kami, iifilyjf or iartkar^ Me. In some jwirta oJ 
thf! Fnnj^b frontier ftnd Tibet it ia or (shal) (one variety being rM 
tjfoIS or irater-lMra^, tbe other ia^h meniixf or flowcr-bonaxh 

HLltorj-.—TKe luhotacLCfl wm appAmitl:;' knowii to the ftfteion t Sanattril authon 
*iid ifi immiatAJfAbly oiEmliozicd by SoidUMl, From tho Somikrit Bje dnrivEd doubt- 
Iw Ita Fcramii aod Dmt of its Ihdbui v«niaouIa4- riameBp aa ubn it« old Enj^ish 
BynOuym ImcuL Pethapn the earliest inwniua (by a liLimpoim wtiler) of tbil 
ffub9t4UDep i£k Coiknection with ItidMi.. the r&rercziew by CJarv.iA da Of^ fin 15^) 
in which bo anyft it id luicswii to the Oujnratu by itA Arabio lUUneiFC lirtcor. It ii 
tUtfotidnod by Abul Fnzl tn the Aitir^Ak6an(Wioahmmnj^ tnUduL, J&W. i, 20^ 

Jti calitd Heto (faujv tn (^ufarai. ita.f who yiftitod India ip 

doncrihefl ihn anlt ba reaped in KntliiiwAr. Ai^lin fndL, givav a 

Koed uccoimt of it ba b drug and Bayii that tho prooofta by yhich wna rc^ni 

into baiiBx WBB kept a seerct by tlin Dutohr Boyin (Ffvd* /iwi^ 4Lfl) gitot 
a biiipf notion of iho Bubfftdiioe, but by far the tnodt eomplatn alatcment bithpczln 
published may bo ftsid to bo tbui ^v«ii by Bwl©n-PowoJl in hia Fooji^ JVodMcfi 
(ISOfi^ iao-4h rh« peviewod the reporta of CujmmghAin, Hay, Edge worthy 
3£i»vadii0u nnd othar#. 

Soirnrtf£.—Bomx proper \b a native borate of sodium found;, along 
with ODiumoD on the sbores of certain lakee in Tibot and possibly 
beyond in Peftib and China, and is deposited witb sulphur by hot 
in the Puga valW of Lodikb^ iCa^hmir- The Indian area may thus m 
said to commence in Puga valley of Ladakh and to pasa ^aat to the lakes 
of Rudokh. To the south of Lhasap nt the YamdokohQ^ borax ia aim 
obtalninl. Holes arc dug in the ground in many parts of the deserts of 
Tartary, and within these fmJtoI is said to coltecL 

The Western aupplv (from Fuga) enters India hy Kullu and is refined at 
Bultfinpurp before being consign^^ t!«d Mandi and BhaJL to SitnlAp or tid 
Rfimpur in Boshahr to Ja^hri and thence to the ploiiu. Stualler 
quantities bom this same aonroe also find their way through Cbamba to 
Nurpur or to Kashmir and Lahore. Tibetan borax entom India across the 
frontier of the Unitod Provinces. Atldnson fnrnLsbea au interesting 
Account of this traiffic^ The borax^ he saysp is coUectod in June to ^ptetnb^ 
and sold At certAin markets, it is brought by Bhotia traders and pur¬ 
chased by the merchants at Rfimnagarp where it is refined, 

i^roawpXc mw 4 fnOifwtrfmi BeWu u vniplujiHl extcBsi^-ety Od A 

Mordawt m and BoUbcK'prtoting. AfooioufAiXY it is m a (anle^ 

useful In law of nppotiio pamfol ^yEpepsio, atn} iUmo aa an 

VMjuAbiB dctCTglPTLt jj1 offoCtiOmt of tho Sldzi. PH# Blltbeptio BZldl duEinf Kfmg 

property oi bonv, nltbougb funy Imown, might, ns it mrnis, bo muob lUDro 
Coiun'vly tAkon ad^^antago of ih^ Appoofu to bo tho ciaflo^ For hotucbold purpoASB 
xtA xmm atO pOifticAUy toxurlosL Aa a vubstitulo tor Boap nod soebi cryito^ip 
it may bo r^^ardod ob olwmma witboot doctro^'ing ooloiir, and n Uttlo added to 
tbo it-wb ^VOt A ploiBiitg to colLiim„ tAblo-uncu, «tc^ ^ A prcAotvAtirt 

Cor meat it i« mvoIuAbto, And it in prob«blB ihat bb lui mB«Cundo (ofEpoCJAlly in 
l-bo toA-gnfdcn) it would b« feund uhrivnUod. Ita moot impcFtJuiil Uso mny to 

AAkb however, to be JorgUjdng poticry arad b4 a Hlmpk Bud convenient Oiwuncl fw 

ms^lio hvrfacas^ «ueh u tho dudA of wntcbeB BJid cloclcs nr dom«fftio efumwlW 
nMftHl warce. ft Mta asb ^itx in. thn fcnUBf icn of A glAH which hoA B law mrlting- 
point and thiu Affords a moteml lhAt may b* Bcnplo^od in the oTu*rci«at»- 
tion of the ■urfacii of gtAAs nr gUm ve«a«k, sinco it csa bo fused Attd fiied b* * 
temperAtun tower ttuin wksit wnu!d tr-molt ttio glUA on which it hmS boea 
pAuitad, But omnm^Btations nrodueod by borax m gtoBfaUy held to bo ub- 
subto bocAiMo of tho fact that borax ii nmdcrmL Mhhydmus by fustom In tii^ 
tboy graduAlly Absorb znouturo and heooino hydmtod and efflorcocent^ when the 
sIaab splits And crUixibbs to iiiDoes. Sir WUHom 0'^hAughm*S*y was inatrLlO^ 
by tbe Oovemment of IndiA m lS3d to inveAtigoto tb* questton of tba 
in India of glazed poltocy Buffleumt for ubb ai Indian bofipitAls. Bk report wiu 
ba fomid in tb* Appendix to the Bm^rof Bisprpientory, ana on pages 7ia And TH 
ha sIsD gi%w A most bnstrUCtivo deacripticKD oC ihs Ilme-boFAte that he efriptoy» 
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FrMkiiioaiiAa 


Bor&x may Vi* lawl ^ be invultiAbllD ki woldljl^, md U eixaploj^ by blwJc- Urt*l-«Wla». 
uaithlp hpnjuifmaTiAefrt aiid filDeLrdplAtejr«- It it lof^y contutnad in die nmnu- 
fA^ura of ffluM bwlt, imitAtiDa pfocioui vtOPA*, cej-tain qiiaUti«a and cbecriptijEtiifl 

cemre'aU (pW {RM B^mdi, p. It u, 'm ^oct, ftirly Kletiflivcly utiUj^d dhH BmIi. 

hy dw Indtabn |ewnUflr» in tke mflUufoetiuB ot ikrtitkiol ^nifi, BJid wilh It 

fensA A mnst vfliuikblA Vtuirililu In Khldcfioj^^ oxidiBabtA mvtBlfl itAHction i* to 
cloAd the AiirfACia by ftmng AWAy the oxidot into a barAX bold. SuiillAliy it ia Biild*rS4|t- 
MiiplQiy«) by the LrkliAn jewHllen to cleATiBe a£td tUveT nmiuncAlH. Plkiia- 
bago potfl Art loufkd to Laat vdry touch b&Xt^ if ail^r anneAjed in the oven 

they Art painted with a sotution oJ twrnx. boAtly bora* ia emplnycd u an 
in cerLain toilet hA^m And ccwmatiai, and one of ita moat eurioUa end 
idtemting ugee is tliat ol itA cmpUiiinvKjnt in tlio prodiioticm of a Aelf^lriidniing 
wick in c^Andiea. Fcr tllis purpon too wick ia aoturuted with burnx» thtm lUAde Ouvllfl Wlckk 
Into A candle. When IgnJtAd nn inoondCArtnt beiul u foirniHi thAt grCAtly im^ 
provDA the ilgh Ugivbig property of tho flOinC, while At the AAtno Ltnu wick, 

^ng wetted by the bead, turns orvf to one side and thue pFotrudea aidawAyA 
QOi ef the llama. In that pdaition the wh^ readily oxUiiAea and ia ceomitm^ 
thua djapanBiFkg with the nDCtnaity cf anufftra J^oyfua (Adanu^ 

transL and Cbmtoent.}i. dir, 419^, 47<!: Oaroia de OrtOi, HoiL, xviii.; Alni OonmiaDt. 
by ftftli in Prtia^ ir. Acad,, b, 404; BirdwncKl and Foater^ E.IJJ. Fwai LfU^ 

Bookt lOOQ, MaadelilOp TVoivia /nd.^ IQ^I^ik S4^ Tavrmierp TraiKit fed. Bailh 
U7i^, h, 10; MUhartt, Or, U&mm., 1313, h.^ ^7;^ Wiiltiv i>i^. Chem., 111^3,. i-. 

AJu^dVttaJV/nI'A Jitoo 14., 1&80; Pr^ntca TFericf, Atlg. /eym. Sx. 

Artt, 1307, a1v„ 117^; U S. Yearbook Dipt, Affri,, l&OO, S65; Etpf. (Jaftf, Indiff. 

Dru^ Gmnta,, IPOJp 1+ 1L7 ^ Wntl, Il/uL Art of 1003: ^ 30 ^ etc., etai 

T/wdtf.—For Bome years pMt tho foreign dchiand for Indian borax ■li^dc in 
huA steadily decllniugt oDnBcqneiioe of the Itaban liiatiuEiietitre Borax^ 
from bemeie acid and Bodinni earhaiiatep aa abo in ootiAoqaenen of the 
discovery in OAlifomia and Nevada of lunitleda supplies, recently as 
1-B&&-7 tho foreign csrpoitaof borax were 24,273 ewt., valued at 5^^,637. a£|»octi^ 
During the five yeais ending 19Q6-7 they Itavo increased from 5|OQ2 evrtr, 
valued at Ra, hl3,00t3 in 19D2-3, to 5,613 awt niid Ra. 145.300 m I90G-T. 

The uitcmal Oonsumpdou lias notp however^ deolinGd materially. In 
iS37^ the imports aerosA the Land frontier to India were 15,273 ewt ,; in [mpo^ by 
ia&e-9, 16,564 cwt. ; in 1899-1900, 20,315 owt; m 1901-2^ 31,085 cwt., ^ 


valued at Re. 3,61,440 ; so again in 1902^3 thev were 29,874 cwt.^ valued 
at TU.3,&2,23i; in 1904-5, 19,025 cwt., Ita. 2,24,589; and in 1906-7. 

21,506 cwt., Ha. 2,60,864. It wUl thus be aeen that borax Lt an ardde of 
couaidemblc irnportani!^^ in tb^ indnatriea of India, and it ia aatisfactow 
to know that thb* local Hupplioa have proved suiheient to check tcuJiti^rtally 
imports Irom Europe and Amenoa. There are, however, aigns of a slight impM by 
renewal of the itnporta ffoin Dreat Britaitn In 1695-6 these were only ^ 

13 cwt-: they rose steadily to 597 owt., valued at Ra, 9,060 in 1901-2 : wen)- 
463 Qwt. and lls. 6,792 in 1902-3; &48 owt. and Ke. 10,840 in 1903-4; 

1,500 cwt- and Ra. 1&439 in 1904-5; 1,700 owt. mid Rs. 20,369 In 
1905-6; and 2J98 cwt. and Rs. 37,039 in 1906-7. 


BOSWELLIA, FL Fk /W-p i., 527-8; Colobnook, At. d:e.F., 

Fttr, leOT^ ix., 377-82; Birdwood, Trans. Linti. iSoc., IS71, xxviL, Ill- ^ 511-7. 
48. tt. 29-32; Gnmble, dfan, Ind. Timbs., 1903, 137-8; Pharmaa^. Fr^nklo- 
i., 295-303; Cooke* FL Prt4. B&mb.y I, 198; DutMe, FI Upptr 
Gang. Pia%n, j., 147 ; Afri. Ltdg., 1900, No. 10; Brandis, Jnd. Tt^j, J906, 

129-30; BiiBssnACE£, 

It ii prohAblfl thac Hvafal spoalM yield the true FtAzikiiijcviiAa or Qljbaziimi aJk^rz 
OO fumMOiOa, And of tbeoo perhape thi nwt itoportant ia b, Thnaa Ittp*rte4. 

hAframifRouf tfHd inhAbit th» BonmU oooat of A/rica to €a^ OuordAfiii and 
■iAD the Aauth cEMAt of Armbiii. The Alncson or Arabuto fmnkmrtfuo hoA kmg 
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been KguUrJy imported into- ^md boom diet roDouiag^ naiDUA :_ itunj^, 

lubdHr eic#A^ ^Mran^i^yi^avn^ipidni^ AU?..p 

AlnhAjnnuulAj^ wriltTH divtinandiih kinds of the import^ oJibiiniiE 5 p 

ViK. JvAdup «abar.^ maJo irtuikintzm^, in tha bftnt qualily mid OLimiirto of 

ilpvp yellow tMT* ; fijodur upum. fHii|.iUEt frankinccTuiAp mofthamK tho 

^xoiJalwn artidolally mAda into foara ; ti^Mr kvndur or iuuA/Op tho dAti* ftf the 
B^^nibay Tnnrkotp oon^ilj^lihlit of tlip bark of tlip tftw Kmtod with tho oxudatjon t 
AJUd dt4rdit ^ufldar. thtf dyit of tho olibanuim OjkI Huboianoo rctficrvod for ||ic 
JndijiJi and ChinBse market^ whilid Ow finer faiieh 4 U ih^ kUmSur MJatr) 

BTO fkjuwirt^ and ofwFtod fnmi Bfpmbny ta Eiijtipa, Fk-jinkinconiKi ui thus ui 
HTtioJo imp^artrd and auhoeiquontly rfl'Oxpoitod, and li nDt Btriotiy stHiaktEiir mi 
Indian produol, it la largely traded in by tndirtn momhanta It mv 

Ijt? Oaoful to funiiidi. tliBi^fom a fow dk-itflik of tho TfiAna of which ftombay 
ia tho oontre and dra.wA JK) por cont, of tliA importa and baa, inorooviDr-p a fn'> ti^ 
poly in tho F 0 -oKport«. Durin^^ tho fii'o yijurt LSt9»-1» ta m3-3 tho iiuportl 
ojcpanded frorn 2<b4&7 awt.+ vaJtiod at Hii.^ I2;423, to ewt., vjJl^ at Hj. 

a.7tl,27Dp and bftVo sinco f incronand to 32; owt,, valued At Ro. 4,t^pQat. 

BImilarly tJ^io tlhvlip^Tta aniquntod in to ^p318owt.*VBlt|«i at Ro. sJoSjAd, 

^37,S27t and in |fK>^7 to Ra. Q^40',.54O, and w^ore Bout tihioily to 
tbo Uniti^ Xin^om, Austria-Hiingar>% Clima IHon^kongb funl rx^Wlltly to G€r- 
ftrtd RusauL [P/, jPotdu# (Adams^ tranal^p iiJ.^ 217 ; Garcftt do Orta, 

1%'r* also ComnMttt, by BaH in /r Acad., L (^I aenh 677; 

Lm»ehoten« Foy. E. /nd. (od. HakI, Scm?.)* ii., {tft-lOO ; Birdw»«d and 

F^cTp EJ^O.Firjft L^tirr Book, 337. 340, 406. 410 i CoIbIub. Hientbot., i, 
2J; u., 22^^ ; Milhmii, Or. ComiH., 1613. l30j IftTlsto- *inA Huznphray* 

Fharmaeop., ltH>l. 4t50; otc.. vto.] 

t. 377 )r —This ia aomcliniiM okHod Indian 
OllluUiiira Tpao, and (nioro ^peoially the gnm) is known aa taihr, adim, Jtundt*r. 
^1, anduku, ffu^^^ dA^p, Miiu. Otc.^ ate, Thoro ftn» said to 

to two vAnetisa proiwr, n modamt^^-ittzsd grveiuriouii Otc of th» 

northcjii, and aouttom dry mnas ; and {p) a native of 

N.ll * Tndia. It la ofton tnot with in tronka af count^ whora few other trwa 
exist, ajid en that aooount is Vatuahla. 


T7m5 Quh (fCeiiiil fjRii£ai'^^gfid]i occnrfi as a tramr|Hi4^Elt ^^Idon-yolkiw atind^flnid 
NO^^nce whioh Hlowty ha^oiui. It oxudea only on injury t<i tho tn» and in 
tlie Panjob la coUoeU'd twioe a yosr. in Marvli from an inoiucrll mado in tbs 
preykuii OfitobEw* arid in Juna from an inokann made in Marell. It ia ocunputed 
JTokla annnnJty about 2 ]h. Jt ho¥™vor^ probable that Msariy 
all that baa |»f-n yyiUi^ about its MKPJClif jm; propertioa roh-ri to tile imported 
^b^um. frojit whwh it must bo oarefnlly dut|ii^^jiahi«L TTbe Banakrit word 
itoidiTO la pra^bly w^ngly appL^ to it, and convmoly, altJlOUgh it wotiJfl 
apj^ la to Jhaj^ugffviu of Sanskrit autbora. of the fimeut day if 

In^ bdiUtum Jt „ dightlv aromatic, boa 

A tolaamio-ro^iM odour. » conaiim«d almost entirely in ContzAl and Xortto^H 
bfui^y if at b 4I exported^ As a result of voriotu monirisa aanw somplsB 
JWo ™t to punston, who neporlrd that Indian olibonuin okaoly rasem&» 
etomir^ pmpptSSi- Th^ro ia littk* demand for Bii^h a pf®- 
duet in Lnit^d. but it m tght find a marla^t on the Continent aa on mraredifinl 
^cif incenBe. It la empkiyed in rhM.nnatkin and neni'OUa difisaaea and tp oii 
ingredient in o^rtoin eintmenti. In Gwjarat it is burnt m incenaa in ndfgioiM 


__ _ I ^ ^ B 1. n_raaa *-%v .UJ.WV.Urfa' MMM. I MJJt" 

cwremonice. TJia p>ibX^ which is rough and mudorately hard, k i^coiiimefidod 
t'bOXefl, It ifi baed for fuel and far rEuilrlfiii^ .-iliarwiitt na -kinnll a/ims- 


if ^***^ ““I raalcinif chare<Mil, Oa 1n?ll oa to ««n# 

In tho montifMtuiB of <!»». ihuttcn. bowl.^ diahea, ato, Femandi* 

^ obaervoa thAt tho tw Wijoy, > contidwaUa 

from bein^ btoTned or Ippptd let foddor Oiriiig to Ita nriiuMH IrsatWV 
And ^reoi'ra bAB a gz^ot capahibt^ for withatAmlinir fareat-BntL It ia thus 

J'o/af/JfbawS'jPlAyfAlr.trtlliL;, I9S3, 

Tfteo, IBM, 3; Kanny L«il I>oy+ 2ndt^. IfuL, IS^hBp OlC.,.atoJ 


iff. Indrt i., 155-7 ■ Proin. A^i, Lei^-, 


BHA3STCA, Xafuii. ; 

1808 , No. I; CktTc^rpxRiE. 

Tllost ikscful of e^culcDf; plants. 3uclt 
M thi> Bmccoli, Brujaelfl Spruote, Cabliage, Colewort, Col*!, 
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CABBAGEp CAULIFLOWER, ETC. 

Kale, Kni Rubi, Mosturdn Hiipep Savoy Cabbage, cto. Thvtfl arc 

probably nearty 100 apccicap a. good many of which arc cultivated, with 
under these perhaps as manj moro racca or apeoial forint n^eognised by 
the femiurHi and of the world. They ara all natives of tb& nmrih 

temperate loiicSp but pass into tbs tropica as fold-season erops. There 
vould appear to have beeTii three great centres of production — a European^ 
s[L Cneiital aud s Chinese^ The present leviea' oC Indian information 
^ intended to set forth the leading eomnieruial facta regarding the nmm 
important plants, viz, the Mtlslarda and Rapes, and taii^ thendon^^ only 
int^idcntally indicate the other iii|a:!cics. 

tn Lbd j6icf#aaaf^ (it wM urg^ that from on Agn^ulturtil pouit of vkw 
il» Afliatk form* ma^ b^i rfifmicd to th™ important j (aj .^or^n, 

(4) Toria^ imd (o) ^a*. The intorrimtion ^vm in that work, was HUHntiuJIy a 
OOmj^tion, iLod in no sojibc a rviport of penKimU mvwtigaUqn^, Suim that date, 
Ll-C(iL D. Frikfn wliilo €uTalor of th* Hfrlwiriiiltl. Royal Botanic GoniaoBu Cal- 
c!utt«4 wai able to ulnvoto much attafitjion to tho Study of tlw Ben^ cullivotod 
fermfl. hac| Mint to Isim Modff of tha muatarda, ele., grown m praetieidly overy 
ilifttrkt of that province, Tbceo he apwcuily cultivated; at 8ibpur, ainj was tliiis 
HiObJrd to study the plants critically^ frum gormuialjon to luin'est. Jm a itvuJl 
hfl published a vary comprubonsiVO report of hia iq^nwttgalkins, itlufftratecj by 
iW™ plates and two maps. [C/, Ltdp., iBEHl, \-o^ J .J By a compariAm 

With Dutl^io ojid FuUOT"a ocoount of the ^pccim met with in the Upper ProvincAi 
and Sjrtfffa CmpM] and oLhsr Hueh ptlblirOtions, it would worn that wiiat 
Praia hfks aaid <if Bengal is, in tho mum. applioahlo to tlio whola uf India. But 
following up Frmn'i i»tudi«s» Dr, W. Ki^l. of tho Agriault ural Station at 
Daluno, lias fuiuialiad tlq^) Malta of mkitwoopiu aiiil (dtomicnl studies of autliCd tU 
^Ced a««ds lupphcd to him by Proiti. [C/. Du Landmn^ii^ Vw^tKhjt^A'iafwfumy 
lii., 1U9-M, Irujuil. and republMl-|^ in Apri. llWl, No, 7, j It has tima btsm 

r^dctvd poNelHc, through the coinbUM4 iaboura of Pram and KiuwL to idanLify 
th* Lndian repf« and muatonls with a degifia of assumnos not hiEh 4 rti> adnuSsible. 

Until such penwftpl investigations bad beau made it was not to b* wondnrud 
M lhat luimtrtjutt ambi^itkn, duo to faith having Lmwcl iimi implicitly plitwd 
CO vernacular luiinss, Hhoiitd have dkflgurtd tlio litoraluro of tho Hubkcl. 
Pram elprea4y tails Us that tha rai of one dbitrict may bo iho Ur^i of puiothcr, 
Ilf thi> aarsoja of a third. " Although often, porhape indoed usually, dgidJy 
«juugh Uppbed wltlkin a giA^cn diatiictp Notivo nomos aro worse than Uscliw 
when iboy are^ depandod cit to yiokl iliformatiou regarding luioLher group of 
diatrtetfl^"’ This m dquhtlsM true, but is perhaps duo raorc? to t he tgniu^ico or 
of tlia contributors of sanlplOB than to the cultivators of tho plonU. 
Tlwwtitw til fortunoto wh£i. Uke Prain^ nmy bo able to analyse Native opinion 
m Ihe light of authentie spcciitiona. It ia most satiafoctury, therufore, tliac 
the lilarotun? oJ thig hitherto vary obflCUre subject hjia been plo^l on a rational 
' TVacticnily,’^' Mya Ptain^ ** tlwr® are but tlireo iruntonbl oultivatod in 
HUiAr and BengAl. TbOio tiiree conaititule the fotniliar iJoi; iVorgOn, and Tari 
RftJp*. Each one of the tluao variss within its owu limita to a greater or i «— 

: norve of them showf the alightest tendefiey to pm from one to anothur. 

■ at least, ns the l^iiwar I’lrovineoa am (H>ncerncdT tho ojcitttenccs of anything 
in the nature of a form inlarnuHllaPe between I&oi and ^^ttrson, i^o^ and Ton', or 
^en between the more elcwely allifd •Sorwa and Tan, is wholly unaginary,'^ 
Maoy of the eiTOfll that Ikai'o been, mode by botanists would SOCm to \mvji arisen 
mta greater faitli ttaslng been pul on tho study of dried herbarium spMinHMiJi 
™n on praetksi Imo^edgo and expcrienco oI tho li^i'ing plonta, Sti also the 
Ma^alion of tin? Indian with tlio European forms has led to ceofuaion. Prain 
excludes hii most admirable paper m foLLows i “ Aji rv^ords the 
™atiflnimp that onr three staple mustard^il oropa boar to the oorMpooding; 
m Eiarope, it may bo tentatively lg?M : 

Uj That ViOi {II a crop not gTQvm in Europe, at UnV 
t» on a cx>nunervl^ SCOJop but that it takes the place hwe of fi, nfenv mid 
*■ which in turn arc not grown in India; 

zt ^nrscfl («- is a cpop not grown Loniely, 

at SB, m Europe, hut tliat in India ii takse tho plaoo both of b. rmutp*mtrim. 
jv. rmpn. mr. whlcb in turn ore hartUy ever mot with 

: Onolly, 
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Tori (U- .V4¥J»IIP. w. BOf!3Zk4 ba th# ^ 

jf. |f#wMjr (Siimixuu--rap«]t or if not aoedd Ia at iwt ver>^ llkv sj^ct vestj 
nimr it, mud u undoubt^y Uia pbot Ibnt in India takiM the plil&fr ot u. 
mad of n. I'ar. ’ (ProicLp 73). 

Witb thuB introdnaUiTy ud explanatory obKrvUtioiu it ittfty now be do- 
■inble ta cIucub the ehiel ladiim ferziu in alj>billwtlcfd HH^unnco of tlieir soifintifio 

n^H-FWlM . 

fi, all>st| H*p f,, 1 DuthJo n,nitl Fililerp Fieid and Garden Vropt^ 

pt. Li.p 34 j PmuLp Lc. &-iO. WJiite Muatnrd; B. ntg'ra, A'c^r,^. 
Blidk; or True ^liutard. Theaci two Apecios^ if met with at all in ladk, 
occur ID gardens only within the temporate areas nr Lii Upper Jtjdia daiing 
the winter montha. They ans nowhere hold crop*, not do they ooninbute 
io any way to the Indian eupplioa ol Aluatard qr Oil. 

Jf. INDtAS FOffMS OF SAk^ON A\D mPB. 

B. campoQtids, Lkinn. ; Prain, f.e, 22-44^ 46. 

Eroin the Btimdpoint of nmnwo4 it u a i&»tU?r oi Bupceixia imUfTenoot 
whath^r ojldl nttttt boi treated Ob Hporate npeoiaa 5r 

ipA9M of (me and Lha Mirve ipoQiea. The liluropeaEi ciiktivateil rfloes of die 
m woTubTfi ffli may bo ^uped a* foUowai vlrj/rre, the Colza ^ 
tlio STrediah TUrtiip -imd Rutabaga^ Xrnytim the fLape^ tuid Unpm tbo Tmt 
TUrmp. ^The tum^ Or okaigham ti oxlojudviely oultivated in India ilfl a «UI- 
eouon. GTop, Tba Brafinumfl uul Buiyos nro Eold to hat’Oi ft prejudide egailMa 
it. In no ptkTt oi Imlift are eitimr the awediah or True Tuftkip* Bfewa M tleid 
cropa intondod to food ealtlo. Pfnui hod acnt to hlEII froni ChittogOQ^ 
AOwi of A muatord that provtd on oiditivatieD to bo olmeit idelitical with, die 
Europeu ColzL ^>oin Sikkim euad Bhutan ho procimd iood of a plant that 
turned out to be Hr da^- ^mruirttim, thn Sweet NmveK 

The foUowing are the chief Taiietiea and racrea :— 

Indlaji Colza op Bapeoii ; Sinapis ^lauca, J7cx&., FL ind., ili.p 
He, also S. trUocuiarit, Baeb,, le. i21; B. campotrv ttibiji. A'apiu. 
FL Br. Ind., i«, 166 (in part); B, campetlria, A'ajma, tw. tribailoru, 

also qttadnvalvii, DuiAui snd FuUtr, Fidd attd Gardm Cfopt, pt. ii., 23-3; 

vtmpatris, mibtp. Naput, iwr. gtauca, fVaU, U.; B. mtitpefim, 
tuitp. eampedru, wr, Sarmt, Pmin, Le, S4-66, 46, 17-6. 

Prain (f.e. 71) eaye tbo plant thus brioOy ludJoulod *' oaallim in 
proyinco of Bimini except Cluttiiguo^ whore it k zoplacod by a diderent inuatupi. 
It k taaady diptUi£ltuhGd from by lti item^lazpiing leftvoa, tmd from 
by the filter ftWUnt of ** bloom '* on ita foliage^ by ita tailor atalure, ita reWMe 
ri^d huit^ ftqd ito thiokerp plumper poda^ When reaped tfie to&ds ajiD dutin- 
guk^ by their nenolly white oplotir; whan brown thn wdt are difltinguifbpd 
^^™dity from^tho^ of /foi by the Jiurgnr niza and thn EHqnpth eeod-Hwatj Croffl 
thoee ef Term by t hat r being -of a lightor brown, and by not hnyinjE a paler ■pft't 
at the ba» of thn wcl^ —» i 

" There an two zmoM—oim with erect pedA, the N'alwa Sormm of Sar^ 
proper^ and ona with pendent podm, the Utii or Th^4 &irtoa^ Enoh taw b» 
two dkttbct mhrH 08 _one with ^-vidvedp ihe other with 3^.i-al™i 

" The ftrnnn with hanging podi are not oontiuen except in h'orth Bea^ 
Ud EHt Tirimt (Pumna), thn nihmw with 2^v(klved poda boing alcdOiB COti- 

to thk area. But tlie 4^valved kind extonde sparingly through tVwtoni 
Tb-hiit, creBing thn OangH spreadi southwarck t^ifouxb S<iuth4s"wt 

and Cbota Nagpur.^ 

**Tb» fomii with isrwt poda proctioiiUy oocur everywhoro- the i2-valTsd 
■nhmwip however, k little baown m BiSwr. tJiough it k grown both hi Shahabed 
to BDi^-weil and Monghyr to dm louth-Bwt. It cixtenda ever tbo wbok 
oi (^la Nagpur and o™ Orima and West* C^tisl and East BojagpL Th« 
^valv^iubrnw Wait Tifhut and Wwt Bihar, extend™ theaw ipAftn#/ 

(hreugh Bouth-Ewt Bihar aml_^ along tl» dry porta of We*t Bencalp OA iar aeu^ 
^ MidnaE^ro. It ako oeoupke North Bengal and the nortJioni part ol Eai* 
Bcngiu tMy mwT Ai n gh), to the excluakui oi the ^vftit%l lUbr^ W. RcugfAf 
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WW^mg, ih«£tf£ote, tha nract subracw 19 eiuLmctcHfltto of Gbota Naedut 

driaa^ Wait Centrnl and KiWt Een^ ; tha 4 -vaivwi arewt la oLr' 

wtenaua of tho m^rn ^f of Bihar, and fV^in of North Bnngal, wJutn tho 
irnidrat aubrj^ onimpy the. rcf^oti twtwaeti tho w™ to lho north of tha Oanw# 
oocuplod by Uta om;t -f^valvrd iiihr^ico.'^'' 

name iSown pmvaltH in C1n>l* Nagnur in Bi}iar, iwid in oEtromv North 
^guL In Bcmpiil this is th& rmtatani knotty <s Swf^iSaruha or aimolv 

;^ixvfL In Onmn it is Oatiyfi fo™,** ^ ^ 

Dr. *tkyv, It ia 10 «iay to rac<cigniso ihia ^ptKvsm oa MtipJv that porhapa 

%ith o little tmtv oxperktinH it rnay >h-co™ poaaiblo to ditiitiguiahmm^ 
wpi^ly th* of tli<? vniiflua ruc«i pf toivA Ifl brown-swd^ s«™jn thw, 

?.5Mn unifnHn. ami » alm«t flouilljr «, jn the whiU,- 

yollow-^tMUlstl Idnda. ITm muccitv epidraraal haa b«ii found 

V. 'f' ^grifuUi^l Ltifycf (1001, 

j. Ill, p], i,, fT. 1-3^) Mn aham tfitj form ond atructnire of thp awl-tcatn 
or v^oufl qoatit ws of lartatL 'Hum, it wiU bo awn, is corapamsl, like tiM of 
»U tf» apwioa of at^—lriw, of It soft p4rx>T]cbymd Ih^Eov, b Uvtfr of jdutinotU 
relk, o Uyor of oolouruij^ nmtter, A layer of poliaiulo tlaauo (tbo cell* of whifh 
*"'1 Boutc, the ibapo mid atza varying Trith A«ob form of 
Md loHtly on opidpTma] layir, To appmeinto the Value of tlio rolatii-e 
^I^pmenta Of tbew .truch™ m the VBTioiM opocirn buI pw™. It ia jiMmuiry 
to Dr. ^iimU pkbM. Oonoluding hi* ooMunl of jqraern, be obMr^ 

~r nmatArd-oU vofiei^^roni O StM to O Sifl per coot., omlahowa 

Wmartwblo unifo^ty m aomo of the racM. In nino lOrU oxanunod tJio muBtwd- 
avnragiad ^09 to oc^ TllO quimtity prsoiuit VfiW lowint in Iho rnoa u'itli 
Jongott {J^ka Tora. tJio lurgB-broun rucoj/' Wi«ni-r (Pit Ralui. dtt 

TjIonjerir^pOS, n, .afl) nn^ow* Kinzera popor and tllua indirootly ocoonta 
Mjmo of Prom a ogactuaiaii* rVBrtjding ikb nod tho other ancoio] IndLui 

aiuatoftj, The roferf Shtfti} {Plajdalr, t«nal.ri«33. 92, WJ 
mnitiotia eoraon undiiT Ulo atiiuee tfdi$irtk nnd air tup. 

ColtivdtionmnfiArta.—i%. G. MuJtcrji {//onrffcooi I ml. jJyn*.. 27 J), 
endoranjf previous pablishisi opiiiioiw, snj^ tiiat tori {lalAt, naritha. 
eaof-Mc) and also mrSDn (jAirfit thorshe) are usuallj sown with wheat 
or harlei'. M iu f^aidem with oanofi, ftmamntb.* etc,, while mi » 

Knjwn bj' itaelf. They are sown in September, V.e. g\x wwliB to two 
■Doatna befon! the ns^ulnr rahi sowings, FIc tbeit observcB tliat when 
^wn aa mised orops 1| Jb, o( Med to the acre aru required, the yield 
wing; ii to 2 maunds. When sown as pure empa 4 to 6 Jb. of Boed are 
and the produce 4 to B mauntb. With mi the »wd ahould be 

lb. ant] the drop S to 4 iiiautids. 

The gtent«»t possiJiIc dilEciiIty cxisfa in liutdnhing dehnitc funrticutan 
rc^rdiug the aria ot prwluction and methods of culGvation of *»■«?» in 
ind^ as a whole. Duthie and Fuller's account of the United Pruviticee 
« Agm ^d Oudh may veij* possibly be adniuaiJile as indicative of fbe 
m lEntores 01 interest, w'hen taken in conjunctinn with such particulars 
« may be derivod frtm Prain'a account of the mu.<iitard 9 , etc,, of 
enlU^ Prom the FirM and (lard*ti Crojit we learn that ooraon is a 
coia-season crop, grown usually mixed with wheat or barley, ft is sown iM«d 
parallel lines runnuig across the fielils. It is cut 
in B *u hardest of the associated crop. But it is difficult either 

o Bi tbe actual area under it, or to ascertain the yield. Tha dhttricta 
t the middle and lower Thsib we anocially well suited to it, and in these 
rlexF liarley fidd cnn be seen in which some portion is not 

tl. fl t extent of that cultivation may be inferred from 

"»« ^ 1901-2 while only J£5,585 acres were returned as pure 

^ Hiustard,” d, 207,844 aciea were shown as mixed crops 
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tif tbi—. 'I ” 1 ufunn w EXd angwn iLfl ituitca cropa 

^ | aliiag with wheftt, barlej, eiv,. bowes-pr^ wn ACdept 

■nuxod crop to have been approximately in tha same ratio 
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Es th&t of the part oiops, the net ntca (worked hack frain tint published 
prodnodou} wonJd have been H million *crca (cfidcukted as pure crops) 
yielding 467,4^ tons of Rape and MnstardJ^ That caknlation lepn- 
jianLs a yield ofj aayi 5 cwt, an arre. ^awn ls, howeiier, an estnemely 
jpwtPr precanouB crop^ being very liable to pests and blights as also to climatje 

vicissitudes. For example ^ it is peculiarly subject to the mvages of 
aiL aphid that auck^ii the aap of the young Bhoota to such an f^xtent that 
they lad to produce iced. It ii^ howeveFp exceedingly profitable, and 
whenever [jOftsible the cultivators put at least some portion of their kndi 
under it. 
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Indian Rape or Tori, L.utnl or MagThti iSinopu 
Roxh„ Fl.Irui., liinn HT ; ^+cainpellria, juArp. iVnpitf, FL Bf* Indr^ Lr 156 
(in part) ; Mrat^ica aimpestrit, subsft. Napuifr var. dicluiiama also TorWj 
Dtithie S FuUer^ Fk!d and Garden €r(^p^, pt. ii., 2B; B. campe^irw 
mibsp^ campesiri^t tar. sbo Toria, IFaW, ; Br wjmpfjifir, 

tuhep. Sapue^ var. dickoloim, Prain, La. 36-40, 46, 76-7, 

Pmiti ((.t 7&) Bays that Bitw rai this la the moat important of Indiaii 
gn&4cA of mititanU It is a oold-auksoQ orop on tho ploins of InHiit. nrnl a sprle^ 
onap on the Himalaya, It wm not for eultiv&Cion and Study from rilf fhfl 
diatrifiLa af Bengal; mmept and Shahabad. It is coaily disEmguiihad 

from by ita atem-claiping lo4ve« and ita amall alao; whoa rsopcd sMd 
ia rKognified na being larger, though of the aoino eolour, and by fitkving a pairr 
apot at the bw ot tbo ; the seod'Ooilt, loo, ia only ahgittly r&iJgh- Fruro 
iSanon or Indiaxi COfaA it ia aanjly dwtlnguiahod by ila anmiler ejul by iU 
l^vcESp tl'ioiJgll slom-claapiag, aa in ^fioraati, boing ItMa Lot»d ajid liavring couch 
loMi bJootn. Tho aooda aro of mueh tho l^amo wi™ in Tori and in ordiJ^a^ 
6'ar40A* but os 0 rule the seeds of £drjon in Rengul am white. Whan Sarnm 
eeeda am brown they ATO ot an ambor optourp And haVa no paler aput. The 
eocd-coAt^ too, la smooth. ^ The soeda of ^40 j 4 are jonMfinwj cons£dt‘rabfr 
larger fhan those of Ton. W'^hen tlila is tho caacii tho two are aaajly diatlnguiahed-' 
'* There uo IWo Irinda of 3^on'—a UUlon mthar tatar^ and O ahQrter+ vietJ 
early lOad. Both Idadst however, ripen well ahead of any Jfiit or any SartdfL 
The earlier kind of Tori dow not appear to 0<arar in North-West Tirhuts 
later ^d » uuknowD in Eoat Bong^ or tu dlittogong; obawhorD both Sofia 
prevail throughout |he Lower Ptoviucea.^' 

■^Thk munord ia known ae Tori in Bihar and the northern diatriota of 
North Bcn^ Lutni in Chot* XogpUr and the drier porta of West 

iu OriEBa, W'cat Bengal, CentiaJ Bengal ond the aouth-weatem Jifltrtct* 
of North Bf^hgal, Meghi in th® soutb-matem diatricto of North Bmg^ S**^ 
througfaout East Beti^. The Bengal namo SarMia rectuw in Chittagong." 

Kimri (LCt lO&jl itafonna in limt “ a® oomparod witb Europodii B«w and 
C‘alaaHi. the amount of fnUBtand-oil the SOOda contaLtn appoara very varia-bi^ 
compared with other spiDCirSp the toaU of tho seeda hos remarkably narrow, vW?' 
diotinctly circular markings. Tho only spociea with circuMr iDarkinga almort 
aa small ia JR, Praiir, which ia at once dir^osod by ila detachoUs 

epidermal lay or. Ail the SSJuplot dealt with hero hai'^ in iransvers® i^tiOESl 
an WndekK^ed epidermal layer with narrow lumcm^' *' The tranavemo aeoticwn 
of iho aamplea examined wero, moreover, very uEufom. A* oouipartd wilfa 
tho other specica, the c«Ua of th* polisado-liaeUO have a v«:y thin wall, 
conae<)uoiit& a eleoHy defined wido Imnen, exactly aa In A. *1* 

Emopean Rape, In trarLsvemo oectiou thej- appear veay blunt at the ap»- The 
layer wfth (rolouHng malter is wry looae; tho '%’iscki i^la ar® often in ^ 
layers; the thin-walled panmehyituft ia disposed in three to four lajVrt" 
Kiorol giveo tho range of moatard-Dil ae from 0"239 to 0-646 per cent. 

Cuitivittioii arref Anrf. —'It hus JUnt been found poastble to iscIa^f 
some: of the facta fcgarding this plmt horn Uiom of ninem. The fore 
going ol^vationa hftv*, thepefore* t* be read in ooiu 3 «edon Tfitli 
the B^^ial parttonlais tbnt hnve been elucidated negarding 
present plant. Duthie nnd Fuller urge that no fir aa the Uiuted 
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vincea -ooncernMi the prcaant pknt Is maiiily grown as a pars crop* 
while Jtirjsa aad rai arc almost andrely producad as mbcad crops. It 
follfrw3 fcharefoiu that the area in thoae proin^Ma shown os pnro ” can 
bfl tfttcft a» tofi {laiHi, lahi} or rape. Accortlirig to tLfl 
auawiia of India (1901-2 to 1905^), compiled by the Dimctor-Genoral a™. 
of Statbttcs, t here wore in the UnJtotl Provinoea Hunug 190J-2 120 -iitS Vfwiiirtiofi. 
wiHH aiid Se.Wl toM qI puie rape; in 1902^, 140,290 acres'vkUiiuf ive.c™,*. 
31,320 tons; in 1903-4, 131,920 aates yiddiag 29,643 tons; in 
^JOO acres yialding 18,800 tom; in 1905-8, 184,700 aorea vieldiny 
w^OOO tons ; and io 1^06-7^ 153*400 acmt yielding 30 h 0Q0 totik Bnt 
the area of miied crops* that h f<> say of muataitl and lapc* grown along MLohifYofP. 
with other crops was much greater, namely, in 1901^^, Ip4fi],000 actcfl 
and 430,617 tons of seed ; in im^^, 2,420,000 acres and M2,000 tons of 
wed ; in 1904^5, 2,509,000 aerrs and 336,000 tons of sce^l; in I90I5-6 
2,0^,000 acres and 308,000 tons of seed j and in 1006-7^ 2,310*000 acrcii 
and 424,000 tons of seed. Rape is produced in greatest ahitndancc 
in the districts which border on the Himalayan Tcrai, and is onltiiraM 
^ over the hills np to sititudes of 11,000 feet (Atkinson), ft is very 
little grown in the distrtc*3 of the GangEs-Jnmna DoAb* whore it generally 
oocura as a subordinate crop in vegetable gardens. Concluding thoit 
acrount ot tbs produet these authors say, The export of rape is one 
the lea^img features m the commerce of these Frovinces, and f^entfea at 
tiawnpore^ 

•‘ Rapa Seed” iw an importaiit article of oiport trade from tbe PanjAb Panjib, 
wm It « growji in h-Bshmir and AfghaoUtan. Unfortunately no Panf&b 
wnter has ^ yet studied tJw tnnatards Iwtenicallv, and it la not, therefow. 

P^iblo to duKover to trlmt extent the leportu tbt have appeared should 
w accepted ns rape or be usigned to eoba or avun to mustard. These 
(reps are largely ^wii in Peroteporc, Hissar, Jheluni, Bawatpindi, Dcro cbaaijtitrizt., 
isn^ Khan, Lahore, Gujrat, Dera Ghaii Klian, Jhang and Kanisl 
uiatncte, m the order of importance named, Fullv three-fourths of the 
«»P IS rais^ on uninigated land, a fact tbt must commend it verv 
^ oultivgtors. The traflic centres verv largely in Ferorepoi^ 
go mainly to Karactu, The year 1900-1 wna one Sat 
1 ?- desenhed as having been abnom^Uy favourable to ranc-sced 

Sl?;r ” “«»“p >■•“'»«»™ S aw, 

_^lc m avenge of the preceding yeapt, and was returned at 1,699,700 
Ibo yield was also remarkably fine, so that it woe described as 
1^1® normal and the total yield became 260,167 tons, 
iawji ^ ^ Boinewhat declined, though in 

ftMJiirded os 1,699,700 acres, but the yield 

^ learned regarding the rape, nrroH and C. Ptot. 

^ ^ Viovint^, BerAr, Raipittomt, Central 

ifldia. Siud and Bombay. Mollison (TsUftMi /«J. A^.) docs not refer 
Gujarot flap" of the Bombay mad Kersehi trade 
Ptesent a si^ial and saperior quality of the 
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Tm-«1H.I. i r “rr™ “ la njiuj h ana superior quality oi the 

Gni.Ni, P “‘"V under the nop in the province of 

" B notgmt, being uflually about 600 acres, so that the expreasion 
th. * quality of seed not necessarily prooiired from 

(or mdjMted fsM p. 183), However, tbe total area returned 

and Botnbay (including their Native States] as devoted to rape 


fli4«f ILmi^ 


m 





MUSTARP ASD RAPE 


BRA6SICA 

SUBariTUTK 
ltn;ica Htiva 

and muatard is well under AcWp or Jess thuti the ntTcag^ ol t-lieM 

crops in the district alone. So far^ thefeCore, as can be learned^ 

the siib-aiountfiln tmeta of the Onited Pro^inees and the greater portion 
of the Faoj^b niay be taken a* the Indian region of mpe prsaluction. 
BangaL liengitl province is uminly coneemed in the Jarsos and mi trade. But 

it may be pointed out that In ofliciLd atatistics the acreage of pure nitkiULril 
crops in the United Prcivint^es is that which b* alone accepted^ Hence^ 
OH already indicated, the mrso/i und thk wliieli am always milled onops^ 
are cxcladeil froin cociiiideration, wheryjis in Bengal and the Fanjib 
they are includad^ In consequence of this nrhitniTy treatment the 
** Rape and Mustard " cultivation of the United Provincea is sliown m 
veiy much ainaller tliuti that oE the Panjdb, while as a matter of fact 
Total lOduui it hi quite as large and possibly larger^ II, therefore* a eorrectioD he 
made of, aay, 1,&05,000 aares, added to the total area oE India under Rape, 
Colta and Indian Mustard, the result would be 5 to million a^res 
instead of a liulo over 4 mlOLon acires as presently accepted. If this 
concluifion Eve upheld bj future inquizy, Bengal would atdl head the IL^t 
of Indian provinces with about 2 million nertiS, and would be followed 
by the United Provinces with very probably 1| to 2} million acres, and 
by the Panj^b with million acres, w'hiic all the other prgvincca and 
Native States put together would conclude the cntinutraticpn with Ium 
than half a million acitM bi^tweeji thcim 


lit, 

Bnica 

flatLva. 




JtiiPiir|*S«3 

Cnp^, 


miM. 


TnUf. 


HJLP., 

i.Baa-ao. 

Endian 

Mustard, 


nr Hat 


Braeslca Subatitute- Ertioit aatLva^ L^iUK : Fi Br. 
i,, 158; Brassica ErueSy iLtnn.; J^. erueoide^t^ FL /ad,, iii-, 

ilT ; Dutbieand Fuller, Fieldf and Gardm Ufo/jvt, ii., 2d, pL 3(^; Dioscoridei^ 
An^i^ Juff, d|2 a.d., pt. L, pL 118; Paulus (Adams, transl-lr 

iii.j. I18p gives the key to clonic ami Arabics literature. Tbia is known iu 
Europe as the Kocket and in India as tbo taTa-mmy\ dimn, dwt, 

jamhkOf jamba, cAfTro^ etc. According to Prain, the name 

tamhet given by Bosburgh to this plant is nowadja)^ rcabrictecl tn 
rnrson. 

Tlie is a nali^-s al S. EurepHi niwl N. iUrk-s, snd is «lenM liely 

culiivstcd m a eolU-SSanOli ufep in Cppfr lucho^ uKwnding \}vy HiiiiiilayA tc 
■Ititcilea of 10,000 f«t, U » fuUy citaJt with by Dulhie iwid Fuller, but is only 
mcideniaUy mcmtioited lny Fniin, a. rlrcti-nidtaivcc^ LImiI uiay Is) oceepUst n* 
denntmfr it« eOraparntive abiiezice from Ht.-nga]. HnwnvE-r, all the At 4 iltdani 
anther* Hyn Upper pmd WoBtom India (auch oa Stoekji, St€^WJL^t. Biwli-n-FowelL 
Alkiilanrj, «tc.) debTrihe iho pLuil nnd the laethodB piirflueii in iLB cultivntincL 
ll ia meat enmiuciiily grown inlaeci with (^roin or Liarley* lohlna with llwwi^i erw^ 
the place whkh mpe IUh« in wlHiot^lit^lda It is iUbo met with very lar]pnly iJ* 
BHij4!i*tioik with rotton. Jt hi anmellmcs grown olcncH but only on oiepeiitiofuilly 
flry fbdda. It may bo Ai>wn nt any tiiii* belwrrU the iK'^nxiing of ^eplrrnhrr 
and the end of November, euid it ripena ohciuE Uw aaine time Oa tllO ra^i I'fopt 
Tho yn4cl ^ aakl to bo from 4 to !:£ msunchi an ncti', Ujtf$A ia v^ry h^rgoLy cm 
*a gmU fodder, vepwudly when grown witii grain or uiid thi.' nUeolw 

i* murh appreciaied far foi-ding cattle. The plant is gniwn jin *ubatihito for 
ntfMm nr r*p% nnd IIms oM Js cjhkI mninly for buming, hut to Bonu'i ext-c^nE- 

Ilia tracle in tliia fH«d aesms mainly within India and fu a Bahstiluto for 
jfirson, while for foreign ecuntTKe 4 iOpsfytilly oi ii gnwJa of rape. It apw-Mxrii uiidrr 
liw name of /nm^u very freqiiHUtly in tho export Duuiir 4 MCA from Kimarh], tlio 
aupply Ewing nppiuently dmwn ftam Swnl, Rajputunn and the Fan job. 

fl, fjVDM-V mVSTARa. 

B. ,Iuncea^ Ii*, /:, if Tl; jaticm, Unn,; 8. ramose, 8. 

Roik, FL Ind., iu., llO, 124; ibitbl# aud Fuller, Field ami Uartitm 
CropWr ii., ; Pruin, Lc. 16 -22, 4T, I'd ; IiidkAn Mustard, rcti^ twi-mip cl^ 

J8U 


PKOJJUfrrKiN iW iNUiAX ^ri;isTARi> 


BRASSICA 

JUHCEA 
Indian mnatard 

Fn^ (JLti- 7^) 4!4ad1t4i1^ hln pkI Rnirablo aocwunt of thlm urjth tho rw. »iwTU ^ 

folicwiim bffiof Atiiitcimem: Qf tlui nuua /acta bnoui^kli Ui 1 igbiv i>y rekOMlt PKinma, 

liaaft- ^ai or Indian-^iriiMtJird m iho naoEt impcrtoni of tho tliiw ipocret ot 
PrM»ii-H in iSfi-ngal. It |fi root ^^'th '‘‘in iiill tho provdiucai oxeept ChotA 

KeotuTp it ifl practically ankno^. thdUj^ ft BCCtna td ba cnltivated to 

A EUght CiTtenit in &mgbbh.iiiEL |t i% AMlly r«4pmiiB«d by having nnika of iU 
X(%ym Atw-cliupmg; oncU after re^HOgp ita which ozv browiii oon ba 

rwiily dLftingutfilwd frcjiii thoiw of Tort or InJLtUl Bopo by tboir Bmotlcr aiac. 
thnir being dustmctly rilpft>i«Cp and being rotldbth'^browtii All over. F^m £dirjon^ 
wbicli hoa PH^eda OlTi. Iftne often in tlcnga!. broim aaedg, it bt tfwj nafly osaity 

djitingdUhed i Sarm^n Eceda arc nlwayo conAiderably,, often veiy inuchp lAi^i 7 ir» 

iikd nvrtv whet^ brown liA%"e iHo weed "coaU siuoDth-^^ 

" Tlim am three lubracoe^ a tall.. Into kind, and two i^hortor eorlier klnd^ iw,*, 
oib? of IbcM bitted rdugliuib 'with bristly lioira, tbe oUir^r ftmooth with dArkcr 
<dtniiWl AEotiUl. Ttie tAJIer Biabraco m quite fl^bc^ent rroiii dicta Xogpur^ nnd 
fracn TippotW lUid dliltagong. The ■borter nibraea* are quite abmit from 
OfUBo. and arc abaeitt from North BengnJ^ except pinajpnr, and, frcm Eoat 
Bengal except Uppora-^* 

** The lyifne /Jot, oceOflloiuilly Lahi or Li^ oaec alao AfoiV oeeum ot'itirywhoro 
i'Kcept in Offmo, whore thia miiBtanl la termed dhafri i^ivrwM (oAofri h 
wHli nfenuieo tofla ocode}. In varicius diatrieta ether nanuw ozejiically A|ipUo4, 
litther nlono or aa alternative tiimiH for BaC* 

Kitinel {fe. 113) In <l<4lorihirg Ihe Bceda of Indian ninatard funiuhed Mhrwerar:^ 
to h:frt by Pram, oaya that tJio t^wtii examined under the mieTOttcepii in but- Eauahiatlwu 
face ptepAratiana after treatment w‘ith sulphuric acid and cauatic wxia abowa 
“very iirtculLar nirculnr markiilga v-ery iwodilv diirtinguialled from ihoae of any 
KmopcM fii-a^^Rt^ except IT. (SoreptA Muatordh which^ IwweVw, 

thfTrre in having * Hepirable miieeui opidcxmb. It may bo noticed in pA«siii|f 
that. Oft a role, it j* not neceaaary to mAho aeotkina in Order to domon- 

el rate this eeparahility, beeauae omeng a lAfgO number of avirlaoe piwpATAtiona 
•cnie frngmenta that be tmnaver^ly aro jUwa^W lo bo trwt with when Jnokod 
Tho colour of the tesUi of Bai ia on the whole rloafrr than tliat of European 
Rope and ColuL “the liiminn of the cella of the paJioade tiaa-ue, aa indeed the 
wbol# UittA, ahow in fleet ion oharaotcriatKi rmturea that in prflotiw imprm 
trwmArivce on tfio momtHy* Ebopgh they coilld hftidly be reproduced except 
by ^photOKmphy. " Tho quantity of miutaid-oil pwsik-nt in Bat varies from Mmuri-gil 

fl'fi72 to I OSH per ctml.* nod givaa an nventgo in mx kjnda examined of O’SIA p™*®*- 
per cent.'* 

CiiftivAihn and Arva * —THii innatanl Ia cultivated liene and tliiert Cutttva* 
trimiigboiit India, and lb met with (or closely allied forma are) west- xiQiu 
ward to snd Europe, and eastwArd to China. It nnteia diwtlf 

into oornpctirioa with Hu^dian miiMitan:| {/I,/tr-wn'ri'wjtw) a plant pi- 
J^ively caJtivstedin Boiith and South-EoBt Huysia (the Sarepta Mustard). 

Though the cuttivation in India w fairly oxteraivep it ia extremely difht ult K.iwaiir« b 
to procure sattafacton' tnfonnntioti regarding the of production 

jf^^Hous provinces. As already fully f^xe^lplifioc^^ the returns of 
Rape and Mustanl ” are given conjointly along with those of eol^ 

(barton), but it would Deem ccrtAin that Bengal and Asaam are the moat mcb* 
unportant proyineoa and South India the least important. In Upper iSSaSa 
India (the United FrovinceB, PanjAb, Rajputana and Sind) the rape km* m™ 
more important than the mustardi, Ddthie and Fuller^ MMtonL 
■ *1? United Ptovincea, aay thnt this apeeiaa varies very much 

In height, aonie of the kinds Attaining 5 feet or more. It also vuries in 
tif fltmpe of the pod, which, uanally cylindrical aometimes becomes stout, 
t^lly compzTs^^ and leas tonilofle than in typical kinda. They further 
onwp'e that thin moBtard in rATcly grown alone (except in ^nafea], 

0 la anborihrLate to wheat, barley and peas. It Is not nearly so ex- 
^ Hatvelycultivated as rape and ia osually restricted to the borders of fields, 
yields lc#a oil thau rape (one- fourth instead of oue-thifirl) to the weight TkeidgfOiL 
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of icgd ; moreover the oil e^rteeaied ati artldc of foo<L The «eoJ 
Very genemtly used in India as a spino to give Havour to vegetableSp 
itMiax4-4irar. and aleo 4s a inetikine, Mtistard-flour is not coneiimed by the 

|icople of todiai and the traffio for that purpo^ h therefore eiitiiBlj foreigzu 
It uTouJd seem^ however^ that both the Indian and the Ruaaian seed are 
largely used u one of the ingiedsenta in aome of the niodeni prepamtaona 
of intistard'ilour sold in Europe. The plant is very often (like mpe) rut 
groen in January and given to nattle, and in some localities the young 
feavcfl ace eaten as a vegetable* (For further partiouluits see the paragraph 
helow on Oil and OUcaks}. 
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fMlJ OCL 


oloraooap Linn. The OabbagUp CaullAowor, oto.> eto< 

It will Brnns th» poipoae of UlW work to iudieilte vm brioUy the chief cub 
tivatod plaatB of this Hpeciea met with in India, In all tho forms the Imvnn 
>(uw ^auc^tu Or gmen and dcatitote of hairt e the fiwkvea of line inEoroecciuw 
■inly are JUitn-ela^ing; The chief foroui ore hmt. which includoi 

the KaJe^ Borecole Cow-cahbas:?, ntc.; Hr eiplinlrf. b«t knauTi through the 
^voy OabhA^ and Rpiiviteit Bproiit; the Caulidower and Brooooii ; 

fwr flU fariDa and OOloUH of CobbAge proper ; wir the 

Siam Cobboi^ or ; lastly^ n^. tho Leof^boet or Chma 

Chlibago. Iti ISflB, 137^^; ISWS, 341.] 

The oabha^ (^ij. coulillowcr (pAul-jto^^, and Uja turULp-r^twl cabbage 
(Jbtol-Mol or have TWDoatly beoonuii uptablifllied vegdtabliH nmd are 

grown bv tho nmrkot gardeners^in tha ffuburba of all towns. Bxir^t 

with tbs Native gfintlemcm* however* they ore not gronn in the n\wogq villa^ 
gHcdra* and are not; mjii yvl, by the nwuu of the popuLadon- A large coaiee 

form of cMbbage a oxtecuiveJy ccdlivated and has become perfectly acvlimatlied; 
the eariy Oabbogn met with in the markets are tlie young headB nf that plant. 
The ii relatively morH wtlmi^ytAy grown in India Ihon in Europe^ and 

aeema Uj turned ndxnimbiLy in the ookf naatan, if Ubesrally wotwrad for fhrt 
fortnight nf ita growth. Thim are two Idnda commonly seen, a purple and t 
jcreen, and both one much appreciated ± they cemo mtu saafidn mnra jdnuwfi 
any other Etllepi^ vegetable- Tlie Chiasm cabbage is a rainy-Baanom vegetable^ 
but notwithlitandjng ita being proeurahlo when few other vcgcbabloB m to bo hod, 
it is not popular in India. [Of. and Piwntl.* FAi»ien/ain.* iii. (Sj* 177-8.] 

B* rtigrostu Prain.f 47; m/jota, Rifxh^^ FL 

hi., 122; B. ehintnxis^ Duf/ite d? J^uiier {i«Mt Field and frafii^ 

Cropx^ pt. u.p M. The Cabbagedwed Mustard, or paJiari-mi, 

Although this plant is oltMiDily allied to V- iHrimt if is quite distinot* Nutie 
of thn loaves are oxaeiiy lymt^ly lobed* And the radioii OHm aro persietcnl. 
l| ii A Gv^ld-wiiather crop of the Wnotern* Central and Eastern HhnoJaya^ 
cwpeoially in Nepal and Kuznaon. It pMeatoa a ^xiry Bhorl stock till it sela to 
flower. Tho c^rmonent rodleal leaves fojrrn a Incuo cabbuga-like head oftaa 
imBtaken for China Qibbe^. Prein beliavea thb plant oamo to- India from Chma* 
like It. JuHrrm. but til its preeent fonu, Ko* howsvar* recogOiMa as a wild 
Condition of the nrae iMOck the Manipur plant diacoVe-red. axvd t tmrw td by me 
proviannally oj A. rfrwrMrjt. 

hkinEcI {Lcf 110—71 ratnarka* '*^Aa this w tho ooiy [nduin tpociss (lO faTi 
at lesst^ OB the> mAteriaf at tho writer's dispesa] hs« gone) whkh pOMOWsi a 
^llulor separable mucous epidemus, theidrsntiAeatianof theao fragments of tosta 
in tniliaii o{1>«ecd ’^ih It. rwpBi^M is, ni oU evumlo^ 4 fairly probaf^e one awing 
to the furlhnr similocTty of thcu* simeturn in surfsco preporationo.** Tho full 
^Iseoriptkon and oIk the pLatoi g±vfm by H¥n^j*i should ba consulted by tlioaa 
who may havo ocessioc to idaitify this or uther TnAijin mustards by ihn appear^ 
anoo of tha teed#. Ibo sompts of ■*- rMaw**# ExominiKi by him came fmnJ 
Kolimpoug, and wsn found to conlaia 0'&2e of mustord-nn. 

B» ttflf* cunfrlfdliH.^ Praiji, f,ir, 14 ; Sinapis eunffiffdia^ 

Rodf., FL ittcL, iiLp 12L 

This plant n esgtotisively cultivated in hionbefti Bengal and Assam as a 
»age or pol-herb. In my articla on (Agril 18&a, No. 15* 
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5IS) I hav^i referred to it An ^Kfto of ratW romorkabta vnf^tablfM pr^Vakwit 
tinil hardJv mcrfr with outtifle, Uw rhea-fibro luva of India. It oraura^ 
far iiat*flipk\ in DniAjpiir, Bogm, Bangpur* Kuph Bih^^ nnd throi^out th& 
vwlitfy of AHBm. In AMfly OViiry pcaunt j^irdcn A tow ot twd thu piant 
may b* BHXL It hu A Itwett# nf grom^-lMvoa graojcraUy of A dark blliiah^RTom 
ccjn^uf And with %‘aty brood yoUow izLid-ribn and loafntrtAika. W>itA yob;t^ it 
looltA litriP A cnlibag^ but in time It Hhoots up u muoh-bratiicshod itifk>i^^«oofi[?o to 
A beii^t of four to mi foot. Thia beoouvcv ctothod with DumPTOUi homW l»veii- 
All the porle a» entan, more rapooiolly tbr yotJOg flowennjl flhooE^ with their 
delbete ieai^ It ia odd o( tho mOet Aigniflcwt of vegetAbW, ukd than an 
proboHy aeveml easily rcHcogciMKl fomut. U it Iedowh, throughout tho area 
ii^kQALcd. AS lai-hak or mitstard^VOfetahlo, Thui, with tba previoua species, 
vDoId apponr to bo tbc only cabbagfodlko ^v^^tabte that c^sted in Indin pdot 
to the iotnKluctiun of tho Cubage and oauliflDwcr. 

THE OILS AHD OILCAKES Of MUSTARD AND RAPE. 
lu the foregoing observntioiis montioit has bceit inedc of the Ojua 
obtained from the vanolia upeoioaol and Krara. It seeing 

desiteble to bring into a aepamte paragraph a few of the more strikiog 
chamcteristica qf these oils and tbelr oilcake,^. All the species fi^ord a 
bUtid or fixed oil In addlrion to a volatile or essential oil (GildcmcisUr 
and Hoffmann. FchCofiYs Oik (Engl, traiisi.). HKM), 182, 409-17). The 
essential oil is practically not known to the people of India, so that 
when mustard, rape or saraon oils are mentioiicd (by popular writers} it 
Hhonld invariably be accepted that they are alluding to the fixed or 
fatty oils. The peculiar properties of the essential oil are thoaa on which 
the merit of a mustard seed mainly depends. It is on this account, 
therefore, that the re^aarchrs of Kinzid are ol such special lu teres t 
to India^ The passages already quoted from his iiefKirt give an estiinate 
ot the percentage of mustaitl-oil (a term used In Europe to denote the 
ewntial oil only] present iu the samples examined by him. Previous 
reports on the presetice of this oH, iu the various qualities of Indian 
rape and mustard, have been unsatisfactory becauK not deffuitc; they 
have aocordingly retarded foreign expoEts. Scblmmel & Co. give the 
IcI lowing 08 the percentage of musta^-oH in the samples examined by 
them?—Russian seecl, 0’4 to O'S ; Dutch, 0'7 to 0^8 ; ItalianH (bfl to 0-7 ; 

Indian, 0'6 to O'T; Ueruian, O'T. Kinzcl giveai the airomgc yield 
of faiT seed as 0n4&, rai seed (}'8l4, and tarsm O'iOS per cent. 

Z-edj.j 1901, 1040 The pungency of the Indiaii is thus not eo 
ver>' different from the correspond^g European seeds. 

The (= bitter oil) is the fatty oil obtained from Indian 

ro^tatd and rape secd+ and itilerior quaEties from sanoA. It b the 
chief oil uaed in Indian cookcij;* and is accordingly very impoEtant to 
the people. Rape (and BometuDes dIbo aarw<m) b in inefia largely used 
to anoint the body. The practice seems to be fairly ancient, aince it b 
alluded to by Terry (Foy. East Ind* (ed- Havcis}» 16^, 377) aa follows: — 
* The better sort ADoint themselvca very much with awcet oyls, which 
makes their company vtiy aavory.” Rape and jar#>a (cofsa) arc names 
which unfortunately have come to be used almoat synonymonAly by 
Indian commercial men, and are so troat^ in oflidal statbtiEjs. Never¬ 
theless the Catty oih derived friira them ore even more disrinct from 
wh other than ure thoss from the corresponding European plants. In 
Rsp<tti (1877, 34 ; Kew 1894, 98-7) we read that the Indian 
knowD AS 0u|arAt KapCp” kEgely crushed at DAntaic, b found to 
yield 3| ptr cent, more oil than the European seed^ And leavea a cake 
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rinber in fattv iMtt^r &nd aJbamiTioids. That infotraatiori; waa derived 
troin a paper by Dr. Wittmack of Barliii. But the pray^nce of a pemmtag* 
of tho weeittol oil of mnataxd in rape-^ake has been said to render auch 
injuxioua to nattle. Rf»xbiirgh re^rdofi Indian mdatard-oi] (fntty oil) $a 
inferior to rape-oil. Dutbi-n and FulEcr hold theaBme opimon. •Sprakinz 
of mmstard-oil, they eay it is Jess esteemed an article of food than that 
of rape. Most other writnm nfiinii. however* that nlthou^h the yield from 
mustard ^Icss, tbe quality of the oil is superior to that of either rape or 
^tw it seems probable that the qnalitios of rape and tmistaitl vair 
ijonsjdarably. Saraon ia^ as a rule* apoken ol as mi oil that rapidly turji 
raueid md oven for b^ug purposes hm to be purUled before It ran be 
tisetL The mustard-oil of Uie bazars of India has a pungent odonr and 
hitter taste, due to the presonee of a certain amount of tn& essential oil 
This 15 i^cneioijcd thron^ib the habit of watering the cake before presaing it 
a BMond tune in order to abstract the residuary oil. It \a often laft^ly 
adulter^^ with poppy-seed and other oils. Buasfnn in his paper on 
Indian Foible 18911* No. 12) unfortunately affoka pm 

^formation on the comparative values of the Indiflii nmstards and rapes. 
He inmishes, however* most useful particulars as to their specific pravity, 
ftoui value, saponification* ™osity, etc.* etc., and olassett them as semn 
rtp^ng oik. Wber m a paper on Food Grains and Foddera of India 
[ 1903 No. 7j gives further details ol thn chcmicsl composi¬ 

tions of th^ oils. Lastly the Pkarinaa>ffmphiQ Indim fnmiahes all 
necesssiy information on the medieiunl rnerita of four rrnalitiea. These 
apf^ar to be Indinn mustang rape, mnon and jsmha (Emn, 

1 he adulteration of linseed wifb certain qualities of muatard of rape seed 
hss bean reported to prove very injuriDUB to cattle fwi on utich cakes* This 
subject has been dealt with vety fully in the Dii^wn&r^, and theartirli? 
in that work on Oib and OUcakee should theieforn be conaidted* fCf. 
p S, 158; also see Linmn, p. 731, and Manurea. 

P^DUCTIOa^ of A\D TRAOB SN mustard and rape. 

' ahown that owing to many of the crops 

in^caM above being grown in conjunction with other plantSp it is 
1 ett 1 Hot imposBible* in our present state of knowledge* to irivs 
any very ^tislactory statement of the are* that they annually occupy- 
e ^gg. on IiM been liaEanlird that the total (expressed as pure 
ompsj cannot be far abort of ft or 0 miUion acres. But according to 
be A^uh^jU Sloitaticf pubbshed by the Government of India, Lth 

^^0Ilwderably, especially in the Pan jib, 
Al in ft Fid Bind* in response to the amount and scasonableness 

In tscample, too Pan jib acTeage of these crops* returned 

m the official statistics of jiraa and yield, waa in 1899-1900, 397,500 ; in 

JmI“S^ in 

1.0^,900, emce when it has remained &iriy stationary, 

now ^ the estimated production,i it would aeem that 
I there were two periods of sbnormAl 

over li*!f a million to cloao on one million totu of 
A productioa liAa ihown on the wliol? 

ft tendeney to expand. This viow is in eteict ftcoord witi the wngtantlj 
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rgpeAM] atatementB of popular imt^ru that the tf»de in these oU-seeda 
hjU hetn inoin^in^f ^nd ia now ono of tka ataples of iDdiati 

oDmmfro*- 

Rjtpe siiii Musisrd Seed:^ iiMif-bitrjH Mird Ca^twis* rnlHc^^^^Tlia retiinis Traffic 
of Eapo ntid MoBtard carrie^l by mil and river stow the e^sportiniif in Rapi 
proviiioea to bo the UTnitod Fro^'incoa* Bengal, the Fanjib, Aasani and M tmq, 
fiomba}\ 111 tllo ordfir nniu&d. But as of tbo fluctuating nature 

of ibo trade, it may be mentioned thut in 1897-6 Rouj^l ex|wrte<l a little 
under *2 million the United ProAinroa oloae on ]| millioiit AjtsjiTii 

ftbouE ] miltioii, and tbe Pniij^b j a million ewt. pf these aoed^. 

The following year the flguma wei^ United Provinces 3| million, the 
Pan jib niillioin Bcnfjat miUioin and Assam a little over:;^ million uwt. 

Bat by 190fl-T a complete change b^:l taken pliitce—the United Provinces 
exported 2^ million e^-t., the PaiiJAb 1 nullien, Bengal j of a million^ aild 
.Wafu under ^ million cwt. Uakutta miually heada the bat of impart^ 
ing tovraa^ but Bombay and Karachi take the lead ia years of high pro¬ 
duction in the Panj4b. Tile Importance of Karachi as a distributing centra 
has been astabtlnhed for many years post, and^ althougb extreme Auetua- 
tiora have been experienced^ it can be said to lie itnproviiig* The following 
werp the suppli^ cionveyed to the eliief seaports in 1906-7 :—^Calcuita 
2^ million Bombay miUion^ and Karachi \ a million. Tbe t'oaatwisc aH**b« 
leturtia show Bengal aa the moat important province. But for aome years 
tbe Bengal supply seems to have been laUing and that of Sind corre^ 

Bpondingly expanding. But here again the trade seems to fluctuate so 
violently that no reliance can be placed on compaHsona of ihort penodp. 

fijcpflftji.—The forcigti -exports of Rape from India in 1891-2 were 
lSOj793 tons, valued at Ra. 1,7039+524 ; In 18B3-4, 365,B&4 tons or 
Rfl.4J3,45,133; in 1896-6, 112,489 tons or Ks. 1,40,09,294; but they 
m in im)-l to 36,368 tons or Es, 1,23,57,451 ; Peooverad in 1901^2. 
ni, 346,214 tons or Rs. 4,45,66,044; and f«lt again in 1902-3 to 196^346 
tuna or 2,47,11,358, Since then the values of the exports have been— 

1903-4, Efl, 2,56.41,010^ 1904-^, fU, 2,73,37,732 ; 1906^7, Ra, 2.46,70,617. 

Of the exports the cbief receiving countries arc Belgium, France, Uenuany 
and the United Kingdom. 

The Mustard trafficL is much smoiler than that in Eape. Ill 1S9I-2 Traffle lu 
the Giports were 2,640 tons, valued at Es. 3,86,618: in 1894-3. 7,809 Mustard, 
tons or Rm. 11^27,60p ; in 1900-1 they fell to 1,721 tons or Rs. 3,^,589; 
ill 1901-2 they were 3,232 tons or Ra. 5,61^895; and in 1902-3 stood 
it 2,613 tons valuivl at Es. 4,93^342. Since then the aiiiiUill values have 
Wn-I903^, Hs. 4,22,123; l9CMh^, R^. 6,19.004; 1906-6, Ra. 8.94,653 ; 

190^7, Ra 5,65j000. Of these exports by far the most important 
receiving countries in raceut years are Prance, foUoved by fielgiutn, 
l^rmany, Ceylon, llhmritiua and the United Kingilom, the naitie« being 
in sequence of importance. 

Muitttrd and The traifle in Muatani and Rape Oil shows ExpoAm^ 

a more steady expansion than that of the seed. In 1899-1900 the 
exports stowl at 269.661 gall-ana. valued at Rx- 3,52,962; Ln 1900-1 at 
283.270 galluns, valued at Ba. 4 JO, 161; in 1901-2 at 286,169 gallons, 

^lucd at Ra. 4.74,028? Lu 1902^ at 314J92 gallolw. valued at 
Rfl, 4.79,649; iu 190:^^ at 346.174 gallons, %alued at Rs. 4,84,835; iu 
l9W-n6 at 432.752 gallons, valued at R^, 6.58.762; in 1906-7 at 273,684 
^Uens^ valued at Rs. 1,90,893. The hulk is exported Irofn Calcutta, 
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Oat of tliQ loet veAT^j total (lS0&->7], 2e7p2S2 i^IIdelb went Itodi Beogiil; 
H,244 gallonfl froni Bind ; and 2pl5S KwElorUj from Bomba 7 + The rec^eiving 
cQuntnos were ManrttltLf, 113,068 ffalbna ; Natal, 93^787 gallana ; Umtaj 
Kingdom.^ 19^392 gailDna; AiiKtmlla, 22,581 galloiiii p Btraita Bettleniciitfi, 
10,159 gnlloEUf; and BHtisb Caiana, 3,574 g^loiia, 

BROU5SONETIA PAPYRlFERAp fVii/. ; FL Br. lud., t., 
490; Garahle, Afaii. ind, Timbs,, 633; Brandk, Ind. Ttms, 613; Engler 
anil Prantb PfiaTvsenfam.f 1889^ iii.p pt. i.j 76; UftncACEjE, The Paper- 
mulberry ot Tapa-doth, ki>dzo^ ete. A amall tree 

or biialLp patdve of Chma aad said to be wild oo tbe hilla at Upper Burma 
and Martabau. FieijiJolitly etlltlvated in India, largely so in the Soathern 
Shan Stated (Craddock), and dwtnbiited to Skm, Japan, etc,, Weetem 
China, lebang and Yunnan, etc. Aecordin^ to Wieaner ({quoted ui Stem'fl 
it is the ^pet material of Kastem Turkeatan; it waa 
intiodueed into Sonthom Europe and parta of Germany about 1T50, 
Brandia remarks that it is a maryellous inatance of a plant that may 
he sown both In temp^te and tropical countries. 

Froin ths bark ct this tree i« obtouied a Ftbri? whkh pdiliaf)# 
to be eontully InvefftigatofL From it la madA tJui lal^iy nj||n«ci ChuioB# 
Iwthef-papN^" the JaptmoBOi IWro-papaTp tbe enripua pepiar-a3a£!b4 acbool^ 
slatea of the BurmOM (poT^i^bciAlb the tapa-clath of the Soutb^Sea laWida and 
tlw tnulbftrry papor elatb of the KnrGiu. It ia axk enHiUcint pa,par-6b^i theugh 
acconiing to SOine autharitice the stook ia a little tQ prepore 

oolouf. The ailkworm tan bo fed upon tho lenvea, and tha annual pruningi 
of twi^ to obtain a fro^ floah for the ailkwOrni might be wi\aAft to jpvt a 
profitabfo return m a paper-6bro. The plant producoa Burkera in protiiaicm, 
cappiceA well aad g^wi imtr It ha« boon Jitioft suoMssfully cultivated at Bohm 
Dun* but the diatHct ia too far Irarn the paper-foctork* to allow of proStable 
pruduetkin. li will not eurvivs an jtmgledand or on dry aolla, nor can it stand 
flovere cold | but it might pay on WoatO loud Aaor tho cOaatH of Bengah Burma, 
kroUbaT, etc., whenoo transport would l» cheap. Tho uaual Japaneea m&thod of 
propagntin^ ia by alipa, Kaunplor, followtHl by Bodily iOya that avety auEumn 
After the kmvoa have fayen the ycLing shootc near tho grotmd are CwG off, and lA 
th^ wayrOftor Ehioo ot lour yeara^huah^ with from four to KiiHH ono-ytar&boota am 
obtain^ It ii catEfnated that 2 cwt. of raw bark will yield about 

S'! qm of white bai l— a bout 45 per ocint. Ciraddnek dooerfbos tho moaufacttirv 
puTBued in tho aouthom Shan fiUtee. It cloaely rtWRlUea iho desGzipCiQD 
quoted in the DieribnAri/ from Ttoyle (Fihrtmw FL /nd.* laCS, 34i-2j^ Koin (7n4t»f. 
Jopon, 1839, 166^ 3113-5*. 401 , 403) giv^ on interesting ooaiimt of the plant 
and fumiahoa an ihiutratian print^ on kod^-papor. tSee ptiLikti.llC, pp. 4dd-7 ■ 
fajMr iod paper KaterlaJa, pp. B02-4,) 

[Cf. Stout, An&mt Khosaik, lil07> LSo ; Kiernpfer, BuL Imp. Jop. (app, K 1727,^ 
2 U 7 ; ^aaon, ffoirmp and Jtf I860, 622; 773; FortUtliS FflCS® 

J'fiKa, 1B63, 1S2; Baden-PawBlk b Jdtmu JSifA. Arto, 1660, 709 ; Hodo, Thftw 
FaoPA m W. China^ 1690, 153; Cortan Paper^makiti^^ in Jnd. F^Or., 1803^ 

LOO ; Mdttu* Caaior ^#of., Jeiirn. Sue. Art*, 1893, 938 ; R.ErPi.# G^mm. CirC. 
1895, No. 7; Dodgo, U^fvl Fibn ptanit pf ib£ WaM. 1897, 98-101; Brc4- 
whurider* Etirop, SoL IXtt. C^iiw, 1808* 4, 04* 4&S, 703. 770. 778, 993 ; Dipl. «iJ 
Cans. Repa. {azui_ aer,), 3900, r.. No* S5ll. 7-^9 ; Chlddock, m Jmd. For.. 

1000, xrvl., 613 ; Niabot, ^Urma f7f^ar Frit. JTufa Ptfora. L901. L. 3S4 : 
Wiaanoi:. Dk J?ekd. da 1903, iL. 44B-7 ; HanauBsk* Afwfft TrcA. 

Prod. (Winton and Barber, traqaL], 1907, 92-4*J 

BRUSHES AND BHQOMS, BrBBh-mftfclng Material^, 

et*.; Spfmi^ Enctfd.f 18®), iL* 543^7; Jackson^ Comm^ 1^90 ; 

Thurston, Imp. ImL iJortd&wir, 1893, Na. 12; Morris, Comm. 

CoT^ior Lect. 1805; Hanimri, Fibres of Comfrt,. 1902, 141-65. 

Brooms mr* made all over India from a wide aasortment of 
materials ptiaontly to he eiiumerated, the aelectiou being os a mlc 
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govcnied by the supply *vailflblc and the nccaaitieis of the people^ 
Stein Khatanf 1^7, figures and desoribea what ia very 

possibly the most anolent specimen in cidsteEiiCe. This was Eouad ut 
Dand^D-UOii^ (a oity abandoDed In the 8tb oeTitiLry)^ The Jowei: por^ 
dona of sonio grass were seeti to have been plaited into a continuoua 
strip, then tolled found and eeenred firndy by o strings thus forming 
a broom^ which in every detail agrees with the cotreeponding article 
111 modern India. 

Indian-made hruahos are principally o^ the ba^r-type and are, therefore, 
inainly of local interest. Two firms, the Pioneer Axniy Brush Co/* of 
Cawnpore^ and ** Meaam. P. Tllompson of CoonooTt ^fadraa^ manyfacture 
brushed of the Enropean pattern. Both firms gave some pEominencu a 
few years ago to the nss of Itofni-fibre f ^'nrtint ft urfitiM} in place ot briatlrsn, 
from the belief that the sounrf or Native cavalry would prefer vegetable 
fibre to animal briatlc^- Although Indian-made brushes may now bo 
seen all over Tndia^ particulars are not available of the fictusl extent of 
manufactufe. There is moreover a very considerable import by Inrlia 
trom Enropn of bnnthcan hut eoi^kte statistics are not availabla. Wa 
read, lor example, that from tha United Ejngdom there W'cre icoeived in 
1903, 2,^1 do£en bnishes valued at £8,910. 

iifa fffTurJiing now to the matenaht used. It would be undesirable 
to attempt a complete enumemtion of all the substances whioh Ln India 
are employed, or which might be so, for brushy or brooms. Even in 
Europe the variety and diversity are ejctmordlnary—s.j. bristles, kiuui^ 
hroonir rattan^ whalebone^ wood, rushes^ wire, spun-glass (specialiv 
imdceablc for contact with acids), etc., etc. India at the same rime 
exports a very considemble quantity of bru^sh-making materials including 
both ^*egetable fibres and brifitles, and the trade would appear to be 
improving. Thus in L89&-1900 the total exports were 54^388 cwt., valued 
at Rg, 11,49,998; whereas iu 1908-4 thev were 83,258 ow^t,, valued at 
Ra. 20,75,331; and in 1906-T, 88,16S owtf, valued at Bs. 17,58,930. Al¬ 
though in point of quantity Madras takes by far the largest share, vii. 
79,360 owfc. in 1903-4 and ^,203 cwt. in 190G- 7, the gocNhf It exports are 
much lower priced (vie. Es* 9,70,338 in 1603-4 and Rs. 9,71,313 m 1906-T) 
than those sent from Bengal (vis. 3,396 cwt., valued at 1^3.9,50,571 in 1903-4^ 
and 2,360 cut., valued at Us. 5^53,837, in 1900-7), Tho ^ngsl exports 
are mainly in high-priced bristles. Of thege Bc^ngal exports for 1903, 
Rfl. 6,75,790 represented the value of tha bristles sent to En^lnj^d, whilst 
only Bs. £2,470 were attributable to vegetable brush-fibres with the same 
destination. The total exports of brush-iiiaking materials bxmi all 
India to Great Britain in 1903 were 17,943 cwt., valued at Bs-10,38,909, 
of that smaunt Es. 6,07,305 was the value of the Indian cDutribution 
of bristles to the British supply. 

The following are some of tho principal plants employed in brunh- 

making r— 

Arvhsi ucebirlfsra, tos///. 

uUcca, A«lr.^ Rr* /M.p rii., 336; G^AMmEuS. Brournitick' 
Wpur-pHuitfi, 

etc. A nmd Ihm Ld four 
V ^ found in W^atern India fmm Bthif and the Kotikan acuthwnrd. 

• 1 ^ m. Ceylorw the Moiciinzw Iiliuid% vto. The roots atiain a Length of laiiiGlies 
w 3 Ji»t and an said to bs owd in tbs faauutacitttro of wnavm' bniahH in 
imd along ihn wes* coaat f/pi^ Agri., Dim. 13 ; 189 J). Tb«» rwta on 
callMtsd in Bduth rndia w Yenahalas (a nomad trtbsj and loM fo tlia wm^'en 
at 3 or 4 luinaa a vmb. Ths Tclinga paper-inAkDra Construct their framiK at tho 
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BUCHANANIA 


LATIFOLIA liHLSSU MAKJ’ii; MATKRIALH. 


ST-t. 


iVr, lea 


D.EJ^ 
vU pL. U 
15 0. 


e^ultiki JUi^ tlH«4 ora alsci «mp3AyMt for ¥iMlkiAg ill tlio «unD way 44 tii 4 

Fth 0 t 4 of Nortliorik IndiA. 

Agltv Md otber ffpeoioi fwo p- 33)* 

vfiriocu Hpocioa (dhw pp, 

Bonuns 0&b«Ulfer» Una. fsev p. 170). 

Iffnis, H£ Uv«atMk (Voft) (p. 75 ^}. 

Caq^olA uniiis^ t/mr. p, 2:^0^ 

ChlorcuvlDD SwIqUdIi^ iHx. {backH of bniM^Kifl) (jwv p. 2144^ 

ChrysopoifDll GrvUllSB Tfin. Hid rwt4 of liiLi pLuit Jiro lunkl hy 
llntinaii m^inl utliirm to bo- thii VoiiDtinri vliink-librD whieli in EugfiAnd ond otbflf 
ivmininDa in lUJuio in.tfk bnuiboM. uf viirk>ti0 JkmdB, TIid p^roiib bi ab^jn^bini on t bo 
bilb of North Jndlo^ but oxrept iia n fodtlrr pinilt it io np|MiJDi|tly tn>t kntmn 
to ho of Any oconamlD vaIud. 

CociH nuelf#n, u»il im» p, 3oa). 

Coryplu usabnciiJiffliA^ Uw*. p, 42f>). 

JfAlf of booTB^ Bqiiirrabi. oAinobk liAdgenw g^li^ po|n- 4 lt«, soibloa^ 

^40l, ht iine^ in Kuropun bnuh indiutry. hut nOi liifotEDotioii hi nviubih^D 
AA to thfl oxt^nEp if ony, to which India contriE^utoa fo the Hitpply^ or 
utlliM imy of the hoiim montionHl 

Ixhsmiim ui|iurllfE>liDm,Ar««. {mx p. m«4j. 

PEaduiUl odomiulomSp I/ao., / ; iho Scrcw-piiiD—tbff tfuda, 

fo^ym. fnii^/iilj, etc- A common iuhI nnich-hranchccl phuit rri'E|Uc»n tJy rtowti on 
Recount of th(5 fTagr4uicc of itri flowerop hilt wild on the coont* of South India, 
fh^cnjiA 4md tJie Arvdiiutan fahindo. Tho iDave* eont niii a Ftrofig fibril tlwri 
for cordogo aa^d for ^innin^ inio COhIW yiim, Thn Toobi nro ii»^ in Itonkot 
and hTtiRh-maklne^ {ParftilU«iy, «io p. K3J), [Cl For*tor, PL Ex., ITSfl. 3^MI ; 
PefiL ir^ Hmp rtrugM Comm.. iB04, i, ^lOTCo PoJu. TrartSs, ii., dfiO ; 

{Jomttp tranjilb ii_p I2t5 - oto.] 

Pheiax sylTiSlTb, fiaiA. (m pp^ J JS, EHjH-fl). 

SAeelLimni AruadiRioaump p. P30). 

StUlfhkttQ ¥Sii|Ar#^ the ItaiUhn whiak {aec p, tOlEJ. 

TirOArtlp *pp.^ MO Bojktta fp. 110). 

Vetiviria dEuioldu |ao^ p. i feyo;. 


J5:E.P^ 
i.. 544^15. 
Plyar. 


Obiui 


t'Rndith 


430. 

Ndtt. 


BUCHANANIA LATIFOLIA, AV>j‘6.. /fejij., 

/{. IsOUSftn^ Spftny,, in Schrade/^ Joum., 1801, v.. 4 ; C^mke, Fl. Fra. 
^b., L, 275; FL Br. /»i. ii., 25; Garoblc, Hen. I«d. Timbt., 216; 
Phat^aeo^. Ind., L, 394; Aifri, Ledy., 1899, No. 12; 1900, No, 9; Datbic, 
jW. CTjjper (7dn j. P/aiti, i., 185; Brsn^, Ind Trees, 20b \ AN>iM&p].fiC£A 
The ‘piynr, cAirenji, pial or peat, ekiraaii, jiaira, tarutn, c!iaT-ka.yond, 
fnOKtla, lonepko, eta., etc. A tnJddle-stiwd tfec, icafleeic only hjr e 

short time, met with in the dry foreste thidaghout India and BurmA, 
«cciiding in the Snb-Himelayan tract to 3,000 fcot. aad freqaentlv 
associated with the adl, the mnkm and the dkeh, 

. 1 . P,™ P^O which eaadw from woiuiiJp Ju the Bt«u is mnro 

Ituml*^ Klabte in water. It isanid t« rMntnhle Bataomgum. to niibari^-e 
properttaa lue mferlor arabdo, and to he euitafalo fer dmsine tcrtilM. As 
a conaequonro of niquine* orRuiucd by the Etopurter on Ecouomio PTcdoeli 
It W found that U^ mmy pwviiueB the guin m not Mlicctcd, while it if 
roptrted &nnt Jh^ (U. J:>rov.) ta lued in printing elotli.fror() BofAr af cmployKl 
in dyeing, and (rom the Ontral Provinoeo aa sold mixed wjth dAowq gum 

t.IrfI!r.*“"T' *V****iZ ^ is *«WW». Od aoiDO aainplea KRt to the Tmii^l 
In^tute, Lottdon. tho Diroctoi reported that the gum wna not eutinly Boluhb, 
but when Imied with twice ita weight of wstor, about tO per cent. foruKd a 
gel^uiouR maBB ; the a^plo oxamincil, moicovcr, conbunni a laroe quantity of 
!!*i2!?i“'“ ^ hroheiB reported tiuit if it were carefnUy coliccled lUid 

*®'- P™ «« *>’“ l^adoo market, 

OD« 1 ^ puipoeaa. {Of. Afri. tedg., IDOO. No, 

V, V^y t1^ and the fruit* fnnuah a natural Valonafr. The komda yield 
ywMoaome Qu. hut nwing to their beiiig nmeh ppjised aa * 

S'* * ®*t>t™ 80 d. The Itenicla, which Jiavo 

a Savour aumcthiitB baiwina (hat of the piatachin and the almond, aro eaten by 
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butka 

pROHDOaJfc 
Bengal Kino 


tbe Nativ^a (Bebw, Mafio*F3, ni-X They bso aleo used to 

flavour ^^ts/a {Bepf. Ind-. H^tp Drv^rVvfUfn-, li3&4 +ICTJh In. ttie hillfl cjf ContJliJ 
ludMi tbs CetuIb viili- tils keTIK^i am pqurKled and dried mad subsequently baked 
intosseri of httAd (ChtWV'lw of Iftd., IVJj. From the Psnj^ and 

Bombay the are raporled a# used for Fdnu£& The TlMUEJl is Hot very 

hsrd but dtimbJe end is of small voluo^ though mode into spiJK^tiH^ plsIoSp toys, 
uid boibitAwlSp mid ts even omptoyed for door and wiudnW ftwiUMSi pLengli- 
hlUicllaAr White insec t-wiuc has boon loUiid on tho troo in thu C^nlnaJ |Yo- 

viueHL Tlw Icismelii of Hr tuti UMd like these of iho 

above speoiBa [f?/. dinHWvfk&an (BlnohtPAnb, tTandnjt fSi^O, 71; TaUtf Stur^f 
(PLnyfoirp Intnsi)^ Ub; Buelimtan-HainiltMn, JSUU, J^J ; 

UtboiK Bonti^r, l»S4p &3-4. 211. etc,; Sloodeon SSieriff, 3lof. Mtd, 

Mtid., 12®-9 ; Joumr ^«r. CAem, Jti,, 4fH ; iad. For. Sent. i&Slii, 

juti.p 3^0 ; Biso<.H?p Trii*, 1^05. 3 ; Kanny Lah Doy^ Drng4 

Imd^ ISOG. 53 ; CifU. /nd, Mw. CtUc., IGOl. «1 L etc-, eto-l 


BUTEA FROitfDOSA, ; FL Hr. ImL h., 194 : Roxburgh. 

.|j. 1702^ iii.+ 400-71 ' At- Ri^tm 1795^ iv,, 299-3(X); Buck- 

H4iUrp Siat. vlcf. /Knajf.j 1S9; Solly. Joun. Rorf. .-Is, Soc., 145; Heus^^v 
Lcs, PL /adusf^p 1^95p iv.p 29 h'^ ; (ramble^ -Ifnit, Indr Timb^.f 243-4 ■ 
Pktirmaoog. Ind.f 454-^ ; Cookis FL PfrA, litMubrj i,. 371 ; Duthiep FL 
Vpptr fretb^, i,p 240 ; Brantlia^ Ind. Trtex^ 230 ; LEtiuauHos.^. Tbo 

Butcft Giun, Bcngul Kiuop or B^^tard Teakp dhdk^ pidd^, cApcArUp murupt 
pardi^ lAdAT^p mulfu^, pauit, etc. From pdkU hi it&Iil to Be dedv'^ 
Pkbsoy the scene of CHvb^b victory, A mixIcmtc-SLEefl deciduous 

tree oomnioa throtigliout the [ikins of liidlii and Hurnuip and ascending 
the hillH to about 4,000 feet in altitude. 

Tbffi veU-kflOvn tree :b. whon in flnwcTp a ennipietmiu feature of opH^n ootiniry 
snJ gross laiMis, owing Co its bnlhant flowers whlnli appear at the l^egilirimg of 
tlw? hoi scoscin- It is valuable for recovering salt-lmads since it a'ill gmw s^-on 
wbsrv there is a l»d eiHorwence of trA (soe and AUudlm Esrtht 

p- GJSj. ^ It yields naturally, ot from artiftciAl *cars on the bark, a QUM 
coUitl oAunuS'^dtld, kamarkoM, etc., which aecum in rurnid tom, M 

IjtgB PA a pea^ at 4 i£i intcuae mhy culoiir snd astringent taste. Tha guin is USCd In 
riativs llinictyE US a sabstituta for tnie kino (nrr^rwtr^* i##w. 

whii?h isflp p, OCm). Koxbtir;^ pcinted out that it dil^Fcrod from trtie Iduo in Iwng 
mon? Roluhle and tl^e s^rhittno mnre astringtint in water than in spirit p just ibu 
irvsroe beinB the esute^ with the product of .\ • > as 

Iw^ Wntteti on the Sfubjcct in chemiraL nnd phamuLcentiCnl joujTuds and utlwr 
ptiblitalibiis. Hooper, for uxatnple^ has dealt with it ut length in tlw? Phttr- 
Jmimoj (Juisn 23. ISKKl, 4th «?r,^. s,p n44 cf se^.J, 

Tthj gum is Usually vurj- tmpum ov-ing to carelcos colliHitiom oud it wmikl 
be 4 matter of «imc dlihoulty %tii clonm it for medicinal purpewsi. In miy ooso 
■iTilb tree kino pvAilahlei in Indio, ib Hufhi:ii>fit i|iiaiitity to iilect oil mcdie-al 
fwiiijreniiiibfcH. tbpiri is not liln^ly to bw rmy m4rkl^t for this sUbolHute- Ttw I#oU 
(fK I [163) is n:-onHd upon the tiv« in fmliiw ancL it Is fegjir^l as afTonLling 
t^s^ond hmi uuaJHy. [Cf. TnrAmolm Agri. l&Olp Xu. SJ. l&ip SH* 

— L U4, -^0-L 235, £3a-!l. 2i2p 2A0p otc„ etu.J The gwni m»y be used both as 
f but for theae puipuae* il hwdly, if bt allp in demoud untside 

India. Tltp Xpl^kves tyro said tn use il to purify and btfoipiMhte blue Lodigu, Tt 
•‘'Tbiff |tuauhh^ that If the bnrh ur wood wrrw ytflij^M tti in preporiDg iwrrrfcw, 
citract might lie obtaLned. The flowers, called Wto, iirrMi, ele., 
a hriU^nt yellow djtj by umple decoction, but ihn colour is Llectitig, though 
^widitioii of on sBcoli. Formerly it wns mueh a«d 
tt UwlitLg ch4iriH:tcr being ri^gnrdEd na an advobtagu, but 

the present timo it appeiw to have Inat its pcpularity^ being supplanted 
\ Hummaf and Ficrkin (Jotem. i^oe. Chan. IndusL^ 180&, siv.. 
. 00) point out that under certain treatment iho colours gi^-tiU by Ji'-r*" 

LrttsjMnble theoe afforded by younR fustic, Henc* these chemist* add 
^ihey cannot therefore endomc Sit Thomas Wudles Opinion that if Hwf.'ii 
could be ubtiuned in i^unirii^nt quantity and suOiciently dn-iap tliey 
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^w^p.ld be fii uwfuJ -iiddJtuijf lo tHw yellow dyes wp tilitNldv pnonnM ** (se®" tJ- IO>S3k 
^ Fi&M u^d fijf rough oard^) aiid" for oaulkilig bo^ A 
bright, cImt ORi derived in miAli oiiiintity frtim tho seeds ffirif^cdccpdl £■ 
m MMWCpfB, DyniDct (Jifaf. A?«J. W Jtkl„ 188fi. 502) w«. hiv* 
tned tho •Wdfl mm M nntluilinmUc laid am inclined to thinlt Iftv-aumblT 
or them : they hate « Dperiant Botion." Pointded «dtli lemon-jniM they an 
a po^rfui rnbefaeisjH, bud have boMi known to euro horp«, ^ 

I ooytdcred to patfM Bimilar proportiiw to thoK of n. rr^#i^Qvn, [£7/. 

alao BtpL Cent. Iitdiff, Dr^, Comm,. U 46, OS. 01. 131, 180, 28-2,J Tlie leavtii 
■TO ^ven ai FoDDHi to hofTolaM. Olio TmuKn is not dtimblo above aroitad. 
hut ifl Raid to b* much batter imder water, bnd is cooqieque&Uy uwd in Unper 
^diA Tor well-onriM and plea and w^mo Tor the wstcrv^cooj^ of Natii'e welht 
Unmblo obHn-ftfl that if out up gffwn and RCxleOnod in the plonii, it ia lik»|v 
to be s fair Wood for rough ho%m, Buohanan-HamUtoii IIMJ 

^ oflcTOd to the isoda. [Cf. Joum. Am. Sbe., ISJ3. ffi.. 

: Flay fair, tTOnaLX 1833, 40 s Taylor, Topog. SW, Daaa. 
1/^1. J "'•nllo. Arpf, Dyes aad Tojw, Ind,, 1887, ", 50, 30-8, SI j Fniayth. 
Highta^ C«^ /bJ.. Jsse. 380, 421. 403; Kimny La|l Dev. Indio, Druat Ind.. 
1890, £3^; Oat, Kanial Dvri. Ffr. (2ud ed.}, 1880, IS-B; RuhcU, JVeiteo, 
C. Froc, JSOCi 17 ; Hoqpw. Rfpt. Labor, Ind. Mao. fEmn. Seft), 
17 ; Joret, L^t. PI. dawt UAnti^.^ IDOf* sL, 241, etc,] 

BUXUS SEMPBRVIRENS, Linn.: FI. Br. Ind., v., 367; 
Dvubli?, A/an. Itid. Tintbs., 592-t; Brandis, Ittd. Trees, ie06, 5SS; 
EupJtoftuiA<^^ Thp Boxwood Ttbc, shandy iagkiine^ c/tihri, p^pri, 
ikafnihetda shibsashin^ pto^i ebe. An cvefgifeon shnib or enwU 

tree of the Sulimart and Sait iknges, the Himnlaja caatward to Ncpil 
and Bhutan (al^nt fmm Sikldni), at 4,000 fo 8,000 feet. chicEj in shadjr 
ra^inea, inorc especially on oalcarvoua aoUa. It is A alow-growing 
very diilcuit to raise ftotn seed, 

A tmrtiire Trvin the bark is used in Mej^ici^e «a s fehrifugo^ imd tbdi 1 mv«i 
m occanonslly t^wsed by goat% though to luost imlmals tlacy nro tMJiBUiijjtii. 

^ V cf largo cccasionidjf qi-cr B f«6 in 

3 fwt being not imueTial. Tho Timbea mm vary Vidusblo, baing in rerafit 
^imd fer tl^my. earving and other purpo™ for wllich a SmO- 

pain^ wTMod b roquiTHi IT^n pTpdpsJ European u*-, lineo tho Isth contuiyy 
baa bOui lor WQod-^graving^ hud it h regarded os the bwt BubitJtrutfl for ivOTT 
in many OmaiE^^ purpoa^ But Ulo ludmn arona nre olmOBt Always diSicult 
j been found that tbs tunbor osanot be out, BCHacncd and 

port^ still Id« in London, at the pneci uetully oAetod- 
th^ Um Europe have como from t3» CauDwrui, but 

«J^ken M beins mpidly «xhaust«d. Tlw trodfi liaa aooofdingly mIumI 

"* of iha purpeJa of boi- 

wood, rha IoQowib^ h«vo boen mmtiDDed utha mOM likely IzuBan timboroj— 

mtophyu*. lutoeoccm nrnpbylujtroiu. 

, KunityA OTOUto. 

vBl &rtOCyhwi Swlitenia. Olca lerniclAO^ 

tatBStt, OnuMtlLA. P*l4l»Un^wi. 

totaliiw «tanL 

viburonin mbMOiua 


d:e.p^ 
iL* a-flL 
Boniliic^ 


BONDUCELLA. Mfw.. As. Ses., 1810, li., 
619; Cwejfi m Rh^e, liort. MaS.. ii„ t. 22 ; GMmli nutfores in Rumphiui, 

ftr Trimeji, Mtd.PlanU, if.. 

18o: Duthie, FL Uoper Oan^. Plain, 1003, L, 302; FI Br, Ind., a., 254: 
LrouMisw*. no Fev«.jmt, tlio NickoMfee {rfe ioamW, Ff.); 
■pvtiUarmjti, ktst’karen^, karoun^, ndta, Aai»;o, gaeh.^aimyQ, gila, gitjiai, 
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THE DiVl-DiVl PIJLKT 


CJBSAI^PINIA 


DIQITHA 
Tftri FodJi 


Tu mad Pjv, 


QoMlitim 

ol Pud*. 


17ii^nTnE|'m!t4<i 


iBjtttfcnM 

FEpnumtattnfb, 


ABlI^Ivnuiinl 

S kpi iij. 

Jlwlw i‘VttaL 


VHTtnr 

QwW. 


fKlUeotii)]) &lid methods of pieflcrratiDa, ete. he aflirm^p jj 

olflsaih^ by dyeiB a4id t^iuiei^ a? a true astringent and is associated with 
oak'gills mnd m^Tobalarid in affording a maxinmm aniotint of tannio 
with a minimtim amount of oolouring mattcr.^^ Orooke (Proc/iAiI Hand¬ 
book D^ng and Priniing} BpesJiB of dm •did (or iibidm ai it la 

sometimea called) as being one of t}kc moAi important astringents in the 
markets “ The Wat pods,” he writes^ ** arc thick and lloaby ainl of a 
pale coloiiT^ Those which arc dark, with black spota and blotchcsp have 
probably been gathered in a damp state^ or liave been auhse^uently 
espo^ to mouturi!, which grcallv reduces their value. The ainoiint of 
taimiji in divi-dm ia greater than in sumach or even myrobalanii.^’ These 
opiniorks had refereuoe of coniBe more especially to the use of dmdivi 
dyeing, and accordingly Orooke adds that a great objection to diVi= 
dm lies in the (^ct that fragments adhere to the textile, which act as 
reaiatfl and produce a motthd condition of tJie dyed surface. But from 
tbp tanner^a point of iiicw dimdiri is an uncertain inateriftl, more especi¬ 
ally if the aeeda be contatned within the pods. It is greatly inffncnced 
by atmoapherfe conditions, is very subject to injiLnoua fermentation, and 
imparts weight to leather ihrongii the absor|itiqn of a gummy subst 4 Mice 
which is leas waterproof than the. materials imparted to skins by other 
tans. In India^ according to Thorpe {Madras Mail, IS68)* du-ndiri 
cannot be successfully used withont the aid of an anti-lorniciiti 

Himnnel ecRimectki^li wilb ibe CoIdiuaI and Tndian Kxhibltiixii of 

lafiS-dJ woM tha hnit of tb* livilJiinti ehruiuts to F^xazaine tbo Indiaii-gPiiW!l 
pods. Ho reported that ■wems Uiforior ID Ibo /imeriron nud ^V'est-rildiarL 

Vrootor indir#l., 77 f gives n classiheatioD of tanning njaterials 

ij^4 shD'hKi aivi^diri sJong with .trwrJir H'<»^4Ni‘iv podi, na}Tub 4 ilnnS, etc,, u a 
pyragollul ton, air, A. O. Perbirui ol tbo VorksHire CdJlefp?! gi^'Oa tho Lannia of 
those pod* an oltt^idtinic acid. Duncan Icund an inferiiarity slniilar to that 
reported by Hummel. H* had amt to him Samploa from Chota Nn^iir in 
and after Dxaminmj; them expCOwd the Opinion that the pod freni 
other port* of India {Bombay and aiodmil, etc,) might bo found rivW in 
tannin than the Bong^ seunple. Aineriorm po4la, Dunstao a^Ida, uamiUy cott- 
Cwn from 30 to frf> per CDtitr of tanning matter. Thn B«ng<d pods wiWh found 
to ^ntoin «^y f™™ I&'TJ to 32-7D per cent, U'arhufg disctuom the culti¬ 
vation of diicMirt in Uerman East iVfirica and fumulir^ porttciilarfl oI the 
import* into Hamburg. Stewart, Tanning and ^urr^inff ia 

J^M. Owt. A'.-TF, /Vf>r.p IftjO, aboTovi^ In Watt's Stlfd, Rk. fJopt /nJ., IfWS, 
lOO-II; ind. dpri,, Mftirli \m2 : Cboko, RL Pm. Bomt., i., 413; Gamble, 
Man. Ind. Tifn6*., 2m ; Talbot^ Xiaf, rfc. (2nd cd.^ 141 ; Bk. Hoi, Sunf- 

Jndr, ii. (Plant CZbota Kogpur), ft^.] 


D.£,F„ C* dlgytia^ iiottL i FL fad., ii.^ 256; Hooper, Agri. Ltdg^r 

0. 1899, No, 9; 1902, No. 2T; Dunatan, /nip, imi. TeciL 1903, 192-7; 

Tarl Poda. p^ip^ 1903, +49. It is known bv the foUdwing 

names rakm-mai kunti, omMueM (or iocAi), n&ni^^atch, 

gauhingcki^ sunleiiht (or 

aiitar7.-^Ky what appemn to ba ortor, the pods of this piickJy Eilirabsng 
Hut siirvlb }i*vo been called iari, kr% or Tha sarlieHt lUcntloti of tJti-in prould 

ifodSKsiL aevm to he in im article by 3Tr. John Ttd whtclj quote* two let terra rrvrti Mr. Sponce 
of aulto^hg; doted Apry 23 and July 7, 1647, addnaeid to ths Socratojy ^ 
the Agn.-HorticulturaJ Society yf Indio. In the Inst letter Mr. Soonoe givw them 
thoir Chitloffong name jen (vi_, 24lMH and ftpp., O^BJl It aoOJO* ^mbahh tN 
Lrus Ion IS f■. .^jis*u ; in fact (gri i* almoita gomirio word for tanning iFiaterial 
and Is applied very frai^urnlly to m>^boland. Hie- phmt is met vrith in Contrd 
Elfistefti TikKOLf^oh Aseam, the Clreara and Burma, and according to Brandi* 
it mvura ail«> in thci Oantral Provincoa (Samhulpiir)> sod in ibe Weatom Peninsula- 
Jtecontly It has Ijocn eaptrinimcntally oullivated In niany pAifto of India and 
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OjeSALrPINIA 

TANNING (TAHI) PODS dioyna 

FrtMjuotioQ 

9ven in ror^%n ecuntnoa, tKa demand far thn podi Imving bwi Vi^fy 

eamskiarAbloir 

Prctptni^s mnd —Eosburgli named the bush f\ Ofl. 

in atlusEou to th.& OiLaSorded by tbe ao^ds, which he tells us was in some 
parts of the oouutiy^ einpLD}i}d as a lamp oil. He makes no mcntioii of the 
still more v'^luable pfoporty oi the ptids as a souroo of taimic! arid. None Ta nning 
of the standard works published prior to I&90 make deftnito nsf&reiiees ^CaterloL 
to the use of the pods in medieme or os a tAiming material, though 
BuchanAn-Hamilton {StaL Acc. Dinaj., 1839> 170) states that: they were 
in his day much employed by the dyers. It may thus be said that while 
these pods had been favourably reported on by 3£r. John TetL of Calcutta 
m 1&48, they were eubseouetitly forgotten for fully half a century. In 
189*2 Mr. E. M. Homes, Curator of the Museum of the Pharmaeeuticjil 
Society of Great Britnin, sent to the Eeporter on Er^nomic Ptoduets 
some pods that ha had recaved from India as a medicine. He 

Boggested that an inquiry might be ins-tituted into tho source and available 
supply, and accordingly they were identlEed. Tori pods were in conse- 
qnsDce included in the programme oE opemtioTiJS of the Reporter for 1393. 4 f 
A circular letter wea tssu^ to the Directors of Agricultuns iu Madraa, 

Bengal^ Assn in and Burma. Ill 1894 aomples came from many districta 
in Burma. About the same time tha Director of Aasam [in connection 
^th a monograph on dyes of that province, which he had under prepara¬ 
tion) sant a sample of ** ** pods to be determined. He was at once in- 

formed that they were the poda of C* regarding which a speeiat 

inquiry had been addressed to Ms oOlce^ Holmes had the pods aiudysod 
in 1893 {by Messrs. Gonns, Croft & Co.), whon they were found to contain 
per cent, of tannin. Shortly after Evans pubUsbod in Leather a 
report in which he mentions a yield of about 33 per cent Wisnef {Die 
HohH. des PfiaTKenr., 1903, ii,, 844-3)* quoting It^m Hartwich (Die Nam 
Arsncidro^t P^L, 1897:^27) uiMcr mentions that tbs 

pods coDtaiu 33 25 per cent, of tan^ and, like Holmes* Evans and others, 
he adds that if procurable in quantity they ought come into ertendvD 
use. In 1893 a large supply was in consequeuce procured from Sylbetj 
from many districts in Burma, and aIbo from CMtt&gong. But it ia 
mmarkable that so far naue have been procured from the where 

Hoxbujgli first found the plant. 

The Forest Department have taken the groatot possible interest in snp^ji^ 
this new product (consult the late Mr. H. C, Hiirm letter of July 39.1901. 

^ all ConservatoiE of Foiesta). The .^Innunl Eeportu from Burma and 
j^ugal record from year to year the progress made. The Report for 
Tenasseiim (1901-2, 27) Bays, There is no demand and tho stock of 60 
Mgs was sold for its. 4 per bag, a price that just covered e^Epensea.*" The neHumi. 
Heport for the ^uthem Circle in 1902-3 statoa that tho plant had proved 
^y of cultivatioup but adds, As there appear to be no presont demands 
for the pods, further plantations of tMs species are not wanted*” It will 
thus be seen to rest with the trade to say whether or not ths- eipectatioiis 
of wntere on this subject are to be realised. 

A fair quantity of ta*o sets of pods, secured through the Forest 
Impertinent of Butiiia, and a correuponding parcel from the Assoui 
stork, were cousigned to the Imperial Institute, Ijondou aud in due course 
reported on by the Director. The two parcels (of pod-casca without yuij. 
tha seeds] ffom Burma were found to contain and 58.86 per cent. 

193 18 






THE SAFPA^" TREE 


€;^ALP1K1A 
SAPPAN 
Bakasi^wQpd 

tanning matrrUlf whilo t3ie> ABaam eampLe was artilL rkticr, viz. per 
The r-eport (f^o. 192) continues; With the s'icw of obtuiciing 
D practical opinion ab to the tannlii^ vdJiie of thh powder, & aample 
waa fumiabod to a wcU^koown tanning expert, who reporta that he 
ia much impressed with the rcsulta that he bn* so fnr obtainiMl; thoj 
Compare iiOiy favourabljr with those Eumished hy the best 
whilst the nqueons liquor from f\ tliiff/nti did not appear to undergo 
the injurious fermentation w^hioh is the difEcnity in the use of dim- 
A seennd consignment from AeBAm was sent to the ImperiilJ 
Institute in 1900 and found to contain a slightly Jower pcrrctntage of 
Fannie acid> 4'^'43 per cent.^ also a third parcel from Burma^ which^ 
however^ contained more than the previouB, viz. 60'5 per. cent* Theiie 
■Biclam Hi resuUs adtoftiingly place the pods among the riebcat of tanning matcnala, 

wSfrfiillL and they undoubt^y imps^ an eicellent colour to the skins. They 

iti fact, much richer in timiiic acid, than was snppocsed iwme few years 
ago. It may therefore be added that it would be unfortunate (os sce-ms 
likely) if they should be destined to a second balbccntury of obli vion, such 
os followed their original discovery by Mr. SconcL in 1^7. [C/* Gamble, 

A/ofi. Ind. TimbE.f 26$; Bnindis, Tnccj, 247 ; Rec. Bol. Sufi^. /ad., 
iL [Plants, Chota liagpur]^ 99 ; Hansusok, der Ihu$- Geseli.y 

19<>2> 77 (Gviah.), (gives a long account of the microscopical stmctui** of 
the ; Bksdfd o/ Tfods /mtm,, 190.% i., 146 ; Chandra, fanai'a?, and 

TiWiia^ in Lcathr^ Bmg.^ 1904^ 7 ; ChattcrtoHj Tannin^^ and IFctririnj 
in L&siJicr^ Jfad- Pret^, 19C^, 47.] 


il^ 10 -a. 
Sappan^ 


RatocT ^ 


lIVfln-tlnQ 
itt E4epftlL 


C. Sappan, Linn.; Tsja-Pan^amt Bhecde, liorL MaL^ 166S, 
t, 2; Rumphius, Herb. .4mb., 1750, iv., 5fl-S, t 21; 

Roxb., Carom. PI, i,, 17; Bcddonie, Far. Man.^ 90, pL xiii*, f. 1. ■ GrahufI, 
NutL /nrf. PL, 1894, 121-4, t 29 ■ Ft. Br. Ind,, iL, 255. Tho Ssppan- or 
Bakam-wood or Sampfen-weod, BometiDios also caUed Bmziiian-wood 
(the name Btazitlan being derived £rom braise (red coats) and thus 
originally nncDimcctcd with the country of that name; in facti given 
long prior to the discovery of Brazil). Tho better known vernaculars 
of India are—bolaui (hAlw)^ tain^ terL perfanj^, paitdnga^ sapi^ngau 
cJiapangam^ tsin-n^, etc. 

History.—This phmt is frequently mentionM ia fzVtn Bust IndiACo-'"i 

■ert’snte at t||s hf^nnini^ of tb« i7th centuiyv sluiwing that it Wu n wrlbbnown 
article of trade e\va thm. One of tbo sarlieet dotolled dose rip tie Hi ol It, how¬ 
ever, 14 that pvvti by BVwlo, where it b called ej^-panpim, THat oec^unt was 
followed by ftfriariuiti in which a long of both tho Eujmieaii 

and Native narneo for it are givenr hwt of these th* nusoh ne«ed only be 

here ipeoiiklJy mentioned—a name that cIods not appear te be in uae at the pnasnt 
time ititice in fiengiiil it is generally known as b^tkcnn. It it uJtMi interesting to ndd in 
this cofUieeiifm tlmt Btimphiuii snggoata the deHvatJofi of Ssppan from tnedrinalld 
o| the Arabs for the wood to be omployBd in the construetion of certain ornamental 
boats or poitiri|!M of lioats. Hetiob, adds RumpbLna, ooi&se tho Malayan sampan, 
a decorated boat, further tells tin that tbs PO;^ (or wuoden nails) omployrd 
in ihip-building are clusfly luada of this wand. But the Sappim is a imall thomy 
tree of the Esjtem and Western i'cninsulas of India, aUn of Pogu, TenosBorijit 
and tj» Sbon plateau of Biimm—cultivated whore met with sbewhere in India 
and Burma. Hence with its MsiByaJ name shopponnom and its Tamd tAuppu^ 
it is more hlMly, as suggested by ¥uls and Burnell (NoWivJo&soa (scL Crooks)* 
794h tiiat the wotd wppan Was derived clirevt from India itself and is not 
M^yon. Gamblo (3/mi. TimAs., IllOiZ^ 2^7) says liS has never aeon it 

wild. Bhecdo observes that it prv f t ts sandy ploeM, is indigenous tu Travsneort 
And cultivated ss an amamenhM and luefnl tree all over Malabar^ 
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BRAZILIAN (BAKAM) WOOD 


C^SAI.PINIA 
Dye 


Poik, 


Prapvrti^s #jTrf t/Bes ,—Thu wocid yields a valuable red Dye, which, 
bclore thu days of aniline, was exported very largely from India tit 
Eyropo, Becently the traftic has declined very materially. But tbo 
dye may abo bi obtained from the poeb and from the bark, 

henee tbe neceaiity of not coufuaing the poda of ttiie apecica with those 
of i'* which ate Dowadays ntso ealled tcri or tori\ The 

arcounta giv^en by both Rheetlc and Bumphiu-'i of the methods ptirauei] 
by thg dyem of India or of the Kaat might be given aa a modem 
statement, ao very aceur&te are these writem in most particiilan. The 
use of £od!A{Mol bark ivie^ioosrr, p. 1053)aaadye atiYiliarjr 

and of chalk to dee|ien th? colour and of alum to fix it, aa also the eiieum- 
atanee that the n^laur ia bl^whid or destroyed by acetio acid—theflo 
and such other cLrcumatancea are fully detnilod- Bumphius telb lia 
that in preparing the deooction the Natives throw a few gmina of paddy 
into the boiling liquid, if the husk soale^i off, the boiling is regarded aa 
audit imt, not otherwise. 

Sir Thomas Wardio sipeaka ver)' favourably of aappnn in woobdyeing d 

and ill calioD-priiLdng. Of the pcwls, he oboervoa that they nfo astnngeut 
and much used bl dyeing and tanning nince they produce with salta of 
iron a rich hlack. It may bo doubtful whether the pods alluded to Rfe, 
however, those of this plant; they may bo those of 4.\ SuJo, 

speaking of BerAr, describes the manufacture of a special dye called 
ohfuAoi from the wood. Oilea aimUarly says that ia th& Kareuni country 
a plant known m the aaicl'u (poeaibly aanpetn) affords from tlio powdered 
JUot a brick-red dye that on bei ng boiled with cotton becomes permaueut 
and requires no mordant to fix it. 

By the Sanskrit authors rappon ia often treated aa a form or quality of 
SAtidahwood. It is not generally recommended os a medicine either by 
the Hindus or by tho Muhammadans of India, but haa for years been* 
employed by Europeans in India as ft ujicful anhatitute fur logwood. \Cf. 

RtpL Cc^L Dru^ Comm., 156.} Ainslie speaks of the emmena- 

properties of a decoction of the root. 

Accoming to the PAiarm^ij^o^opJ^id there are two qualities of the wood 
nirt with iii Indian shops, vk. the Singapore and the Bhunsari„ with a 
«ird and leas valuable obUined from Ceylon. It sells ftt ffom Es* 30 to 
+2 per kand^ of 7 ewt., according to quality^ Fawcett {Mitnog. D^a 
16) callfl. j| Jjy the qJ^ ha me—“ Brazilian-wood," and speaks of 
It os ImportiK] from Siam and Malabar. It sells at Rs. 2 per 12 aecw {24 
lb.) ai^d is lar]gely uned in preparing Formerly it was extensively 

emtifcoyed in Ahmedabad in cotton-dyeing but has been supemedeti 
anilinei which is sold under the appropriated name of pQittngn, In this 
ccraaeetiQn it may also be remarked that in Lahore I found a j^llow aniline 
sold in packftta under the name pi'oriHo : liluatrationa of the direct adapta- 
ttoft of the amlLne wares to the markets of India, the former being intended 
to supplant the cLomc jxMtang and the latter the pjori. [For ebemlstry 
g- PMTma^og. Ind.. i., 500; Joum, Chem. Must, 1698, xvii., 591 j 
l^^iaaeek. Micro. Tech* Frod, (Winton. and BarbeCp traud.h 190T, 
etcj 

Polo, Tmwts, ii, 31^ aim cl 316 ; V«rtb^mft, Tmetlt, 

^ OftTVia dft Orta tUiOUgjh oSttm eited^ does- not Appnrently 
^:!?«hoU!ai, Foy. JS. /ftd, (ftd. Haiti. Soe.). 15K4. 121: Boiiarinp Agru 

-Uadj, 75: Fawcett, 15 s Hdkliilar, 

J. D. Fraser ; F. H, Odm, t; 

m 


UittlicLm 


TrmiU 

giulLtlH. 


Cb«ukti7« 


;r "n l-^hoten. Foy. E. jfitrf, (ed, Hnkl. Sew.). 
lM«*i K'oji.UrapAi. ttnd IJ^ngi —1 
2; Banvrjoi, IBflfl, 13, T, 23, app. ii. ; 





CAJAKUS 

IN Die us the PIGEON-PEA 

Arbar 

H. G, LeA“«orL^ fl ; B. B, Suls, 5 ; fin Dif« For. E. Ore. Ef*rjna, 

133a ; X4cit»rd* MiamO, iJyw, ToJbot, /iiK Tre^^ c*c.» I4l : Bflf. -^wnr. 

iiu£p iL (PlBnitB, Ch<^t4i Kagpar)^ f^O-l 


lu ia-5. 

Pl(teon-p#a. 

CWfiifci- 


mil La Alda. 


Tlirf&Uea. 


WilA 


AfifOljlPHU 


frith 1t4l0W 


Crops. 


Ts.i4rixi#^tt 

rocD, 


CAJAWruS INDICUS, : FL Br. Ind., il., 217; Legomi* 

^osiE. The PiRPon-pea, Eoahrovatied Poif d'An^olop CM]*? dca Itideit, etc.| 
dal, [fiirer), lur, tA<?rp eirAar (or arar, (sm), ro/iar daf, ^oAor, 

<nt 3 Aip jela-mASp iegari^ kajudu, etc., etc. 

wta tory.—The would Keni to Imvo beimi intrcHlllwl into the Wcirt 

Indie# (OrwliBoh^ FL Br. /nd., 131} mid (O Annidc# from Alrica, iiad 
AppATmtly through the slave tmde. It. hse boon long etaltiveted in Indin« 
hut mverthnleKk uo Ijidiim botanist hie roooided hating found it wIUI, or 
even iwtumlliod^ » that thoro frould mm liltle doubt that in India it is on 
introducod jdant. It a not mctitioneil in any of the early Saiudcnt woriCA 
In Rboodo'a time (^1633) it wsa roguLorly cultivated in MidabaTp and bare 
prootii^ly the imtne v'emaeuLar najnjM oe nt the proaont day. On tba other 
ll fl jfid^ sev^eral trA^^lle» mention having found it wdd in Afliao. Schweln- 
ruTth, ooeoltling to JiimeUe {Les CuU. Colon.^. l^Oh ]2d)Lr for oxamplCv db' 
cov-ei^ it wild in the region of iho Upper l^ilo, Welwitaeb (Col, Af, Fi.^ t.p 
pt, L, speakfl of it us oullivatcd and wild in the eooet diatricts of 

Axigols—iU vernneutar namo bohig or Lourtird makes 

medtian of it aa both Ctlltivuted and wild In China a^ Ccxihin-Chiniip bat oS 
opposed to that view Brntachn^Mar does not alluda to it ns Im^’ing l>o«n knofm 
to the anciant ’Oiinase Kholam beemonn apeaka ol it ma Lntroduood into Fiji 
by the miaMionitr^Hi- In Madagascar it ia on important nnd apporflully Very 
onckmLly irultivated plant. 

TorlOtiSf a-n# £aOea—TlHire ore two fornui of ihia woli^ktiorm poOr which by 
■ome nnthort hhvn been, viewed be BpocieS. They oiU appurrnUy of indepotidanl 
eecnomic Value 4ind honoe may bo hero aOporatoly indicted i— 

Cf Ueolor, r $loano, Hiii. Jam., l72Sp it-, 3L ; Burmonn, TjAra. 
Z^U 173fl, eS^ t. 37; Hugbew, Bi*L 1750, l&O, t. 10: 

pantdoCOjo;^, Joicq.^ RffrL BoL Fwwb, 1770^ Lp 54, t. llfl j C- Cajan, I^iamoCi Fh 
iUE AniiL, 1&27, 4. 94, t. SS; €afan^ DtEeovrt., FL Piiftor+ rt Mc4. tit* 

AntK., 1S27, Iv.p 321. pi S«0 ; Bw. iJefl.p lfi45p Aiai.p t, 31 ; Puthie and Fullef. 
FirU ond (htftfm Crop*, I8a2, h., 20p L 34. This might 1» described oe a Ijipk* 
bush* a to B feet in height, according to Roxburgh, with a oircumforonco of 
20 foot around the tnctromitks of Its WanclwS'-iJl othar warda. twin# tha sixe 
of the next form. The flowera are yellow atmaked with purple, and iboTO are four 
to five Bceds in the podji, which on alee marlcad with dnrw otroako. Roxburgh 
(the author frottl whom moat ncent writcra ba\'e compiled]! telle U# that it is 
commonly sown with the first fainA in June, lipena its mnin crop hi about n^ 
montlWp and yieLde fiOO^fold. It is in roolity a peronoiid, but from ita yi>^ldm? 
a poor second crop, is in India USUldly ttOCited. M on OtUiUal. fn the West Indies 
this IS called Coo^ of Angola poo, and fn India it is b«t known by the name 

C, fiavnSp PC .: Bheeda. /forf. Jlfa7, IBSO, 53p t. 13: PlukonOti 
Aim., leUfip ii., 233, FAytp 2l3,l 3; Rumphius, B^cr*. Amh., ITW, v., 377, t. 13*, 
L 2; Duthia and Fuller, l.o. 23, I. 33. Thu is a much smaller plant than the 
pcTcnding. ft hsa been dnecrib^ na having perfectly yellow ftowcTBp and umtalLy 
only two or thioe aecds in the podo, wluDh aro nevuT spotted. It is known in til# 
Wfltft IttdiMi aa the no-oyc pca and in India Os lAwr Of hiwr. Aodording to RoX* 
bui^ it is sown in Soptemoer, oocuyiefl tlio soO aa a rule for only tb«e months, 
and yialda lOO^fokb 

j?aM MJta A'&tjdf.-Thc iwtofmtion of th«o planti as distinct orop* can h^dly 
be viewed oA hatting received in Indln the fittontlon that tho subject deeer'‘«- 
They prnoMciiIly contapoad rwapeetix-efl^ to the rabi and klmrif phases of niM^ 
Indinil cultivaleii planta. tn the Rofoitirol Afo^orm^ (1B79. xxxv., 3rfl. ser., Na-^ 
^40| is given a beautiful plustnition, and djeecription by Sir J. D. Hoekef of a 
form of r'ahvH'Pf^ which waa grown mt the Royal Qordena, Kew, from seco 
SUppli^ from COleutta by Sie Georgs King. This proved to bo bolamooRy 
intermediate form thnt broko <^h>wn the Specific distinctians of <'• 

4'. Mrvr«r. Suheemieiit wfiters a«cordihfdy accepted those m but A’^ariet^ 
of onospcckw. In the plant grown at Knw the nowers wore pure yellow* and the 
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CONGO OR ANGOLA PEA 


CAJANUS 

ItiOlQUS 


itipcIljD thffln Ihtf BpOttKi p4dB WVn thcflQ of Miuiy 

ytma imviotiAty JfU!<ju 4 i:i cuJUv^Uhl nl tho BcitaniiEr i^azdffig of ViuntiA two 
forrtw of tho Kodd of whioll bii l^lls us utrti obtiiiaiHl from Trimqu*- 

bw (near Tanjore) and from tho Lnwr Antilkv KwiMtivcly. ITm farmer gtow 
to a mujch lorf^r mso t^um tho latter^ fknd flowored frwly. admi»b|o ptatu 

ibowi thn IncLuui plant tdh havo bean f\ Tho pliiot ciiItlvotAd in 

tbd AntilLcO Imv bi^n rap45atodly fi^urod and dcat^hocl sinw Jocquin'a tiimap 
tnll in nil CiWM it wntdd olin appear to bo €\ Tl^fi infpti?noo may, in 

fAct. drau'c. that that form u much more tropical in ita Jiabltat tlnui i‘'. pa ^ 

which m India h a eald-Kaaon cmp. 

MoUison JfuL iti... doen not apparently apprenlaUi 

the full valuo oi thn two botanical vnrictida indicated. Re tolk no that in 
BOiPabay there ore two forms—fl) with wKEto ooedo, grown mostly in Gujarat s 
(SJ With fwl Of lighfc^brown Boeda. i^wn to a ilight extent in Gujnrnt und in 
general oullivation tluroughout nthor parta of tho Preaidency. ** l^how ya^ 
rietdea,^^ h» thnn dd«lM» " appear to hybridiw ffody when giOwn nalKckL" 
“ The red-seedihl voriely does not rtow well in tho bloolc, toili of Surat aod 
BfOaclL.''*^ Eurtlbor on be, howover, says the fuller ia roiaad mainly aa a 
Em3£n| crop, and portiejpaLot in Iho tillage given to its aaaaoiate. It is ^rewn 
with b<rjr<t (La that case being sawn from Isl to l5tli Jnnn ); with j«ar{JundB- 
JuJy ); with kodra fjone); with (Septombnrb eto.^ ate. Tliufl in 

Bombay thefo nre both roAi and Of tbia pea>, Just aa in most othef' 

of India, and Iboae Darrospoiiid daubt1o«S with !bo botanical varieties 
btiefly deserilwd ftbox'o. The miatenee of twoosparatn cropd (the Heedaor which 
wonld most prohahly not bo interuhangeable} is directly ttate^li by the AiiniiiiJ 
Reparta of the Hop^tment of Lund It^orda and Amciulture, where Ilia area 
Rioted to thro tharif orwl rati forma 10 shown aoparateTy^ In the f^orstfror 
It Ifl itatwl that on early crop OCOUns On tho uplands and a diy-waather erap on 
l^la or FTOJ&^f eoile, and that tlieee Tipon in November and Febmary regp«t»'el;]^. 
It is thus evrtahi that tho exut^noo of two euch. orope, one ocoupying tho soil 
fw only thrae reontlu and tha other for nine months, is a for more important 
omunutanre than tlio colour of the poo, the more so iineo it eeoms probable 
the peas may be white+ rad or mcttlad £0 both vorlatiw, the colour of tlie 
Mod being poasibly a moial choracteristie. 

C&moron writes of MyKin that thorn ore tliren forms of trmjaMHm—A lafgo 
coftflnod to gnrdc^ known oi and two wmolior flald forms 

Imown u iH3Z[xd0’^^0t^tiri and «uw^-fb 3 n« rospcotivcly. Stewart, Rpcjiking of 
tM Finjdb, obeerves, “TTia yellow and parti-colcEirod kindn are not nnccmmoni 
™ one oa a ooM-, and tbe Other sa a bot-WEathor erop/' Of Raipur^ wo read of 
mrie bebin two forms of OrAor or iur, a EmmU and osrly form (possibly <ifarw-) 
l^wn eS and a lorgor aad loto Idnd called mi^i. Botn theso nro said tc 

t» sown nt the bOmo time, but tbo_ former ripoUs about two months bofore tho 
. l^uthie and Fuller toll iw that t- m the form moet oxtousivoly ip^wn 

j^hc United PtovinOos, ancl that tfik» its plaoe in tho Centml Frovincoa 

KPi>wi remarkably well in Nlmor^—a man on boreoback being often 
^plotoly bidden wiihin the dsldji- Roxburgh was Eold of a third form nmt 
T T *2?- , h%Mftnfbi which conjitituto the noTthom bounilary of tho Cireara, 

alJ’tk Ind.^ iu, Stij says that in Chota Na^nr tlwre 

sre three yarifttiw and that these ripen in January^ Mareh and November, 
“WO (^yn. ijQharda^, JS^, obeorvaa that then are two forms knowii 
, ***<! cikyloa^ so named from the months whoa thoy oomo into eoasoi^ 

f j fhe Jwaff'.^oa ms much lorgur poaa than the oAsyeOa. So anin Banorjei 
b pn. 19i9S, fiaji says thorn are two kinds of ar^m', tho pn/a of 

ard the d€t or ftofV, Of A»am, Raen Ledg.. 1»0S, No. 6, 13^) 

that the dof grown locaUy is inicrior to tho imported pulso, and that 
It is more frequently raised with u viow to protect •ugor-oaojc, than 
^apul». rt ripem in S4rsh io April, 

Cumi jiifQa, —Har-KTssew fVsj.—Hyrtm^b&ut tha world |iigaoA-pea cultd' 
Clou hoe boon ooipmended ns doeimblc fornll tixiptcuiJ couDtri'^,f>ii aoooiLD t 
o ttie grton peas it nJIoitdA bem^ aii exoeUent subetitute ior thn comniDa 
pra, and it qddios into season during the hi>ti moidJin when the ordi- 
Jivoilable. With this objeet ip view ita enltivncion Ims been 
M nded into moat tenipemte and moist tropknl regions. An exoeUnnt 
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Account of tho plant, fore^amplcp will be found in The A^etiUaral Giiz^ 
of Arn? S^tiih iPflte# (iii,, 6). In India it is inost frequently grown aa 
a mised crop, e^pcciaJlf mr^ ami more particularly aa » rotation 

crop for cene^P The aoninga are ordinarily in diillfl or lines that divid« 
the field and often iSJc ^ armii|sed as to protect the inten'ening crop from 
climatic inelefnendcs. A common system ie every fourth row to ho tur^ 
The jield cannot ^ thendorcp be stated without Inronnation os to the 
extent to which crop occupies the soiL So again it frequently 
remains on the ground for a much lon^r period than its associate crop 
or crops- If grown alone on good soil the yield may he 2^000 lb. per 
acrc^ but aa a mixed crop it averages about aOO to 700 lb. or even much 
lesa; some of the test experiments ift the Central FrovineeSp for examplep 
ahow a yield of only 'fOD lb. It is a hardy plant and thrives in ?ieasous of 
drought when other crops fail. It is one of the best leguminous restorative 
plants known to the Tiidisn agricuIturlstH [C/. A^ri. Ledg.j 1891^ No. 7, 193.] 
£l/sevfafs Aod Pesfs.—E, J. Butler (-di^nK Journr /tsd.p pt^ Lp 
25-SO) has rendered admirable service by hia investigations into f Ae IFiii 
Z>Hca^c o/ fA^! Pigeon Fen nnd Pepper. The former plant," be sayB, 
has been found to suWer hahitually from a condition like that of 
(linseed) which is known as JIbx sickness in Europe and America, and 
which lias thrown great dilHcnltiGs in the way of succeesful Baje cultivation 
in several countries* The Bax diseiuse is due to a parasitic fun^s de¬ 
veloped ill the soil, and an allied lim^ is reBpoujuhle for nrAar aickiicaa 
in Imlis.^^ In conaequepec eonseentive eiiltivAtioii of Max or pigeon^ 
pea on the same soil is foUowiwl by disaiftroiie increase of the disease. At 
present it is found over an immense extent of country ; Bombsyx the 
Central Pravinces, the United Frovinces and Bihar being the areas most 
sBccteiL" It has been reported from the Panjdb; in fact, “ with the 
exception of Madras,” where Butler says he has "" neither seen nor heard 
of itp" out may assuine that w herever the orop is extensively grown, the 
disease is to be found. The reader desirous of full particulars should con¬ 
sult Bu tler^s paper. It will them be found that the fungiis in questton is 
described to penetrate the tissue of the plant and to accumulate within 
the vesaels that cany the food supplies, thereby causing the pigeon-pea 
to turn black and decay gradually until it Is ooiaplotely wilted. Ifc is 
thus dear that no direct treatment can be successful against a disease of 
this type. The pniaaite early rhtem the internal tissues of the plant, and 
IS then out of reach of any curative application/' Our author coi^- 
quently explains that there remain hut two possible methods of diminishing 
the ravages of this dbeaae. The first is the intcoduation of longer systeraji 
of rotation than am usually followed with urAor eultivatioii, so os to 
give time for the soil to be freed from infection. The second, the d^ 
covery or produedon of wilt reaiatent forms of the pknt. In lS94j while 
tomring through the Central Provincea and Berir^ I discovered a diseoM 
very pre^^lent on the tw, and nacertained that it wns caused by a parasitic! 
fungus on the roots 1^95, No. 2t>, 323); and veiy likeJyx 

therefore, it was the disease here d^t with^ 

Turning now to the pestsp it may be observed that a caterpillar^ ilkt 
often deatmys the first crop of pods ; but frost is by far the most serious 
danger* On uicff {ri5AI aoilB it will not thrive. [C/. /fjn* Ledg., No* 
13, 231; 1901, NV 13, 424 ; MaswdJ-Lefroy, If™. ZJspi. Atjri, /jid-, 1907. 
j., 142, 149p etc.] 


THlfiI> IMPORTANT PULS^ 


CAJAKUS 
“ INDIOUS 
CtiltiYitioa 

Ar^A mnd Pmduciioft ,—It is }iDpos«ibk to form my tnistwortlif Area- 
riigiitTling the tot*! supply of this dai In Tniliap or of tho area 
imacT the orop. Mollison speaks of 706,(>00 acres in the Bombay Presideney. 

Duthie and Fuller estLointe for ^ mllion nefes in the United Provinces 
AS partly or entirely under it. In recent Bombay oJEcial papcis iDcrttion. 
k made of 556,465 acm Ihanf and 14,024 acres ro^i having been in 
1902—3 tinder this crop. It is not known if these 6gnres wore worked 
out as puns or as mix^ crops. In the Sta&on and Cmp Report (1905-Sj, er^fiaobi 
the area in the Presidency proper ^id to have been 443.365 acres. 

In connection with the United Frovinc*a wo read of 2,039,592 acres, 
doubtless mixed crops, and for the Central P^vittcea 362.493 acres, both 
returns being for In connection with Bcrir it haji been stated 

that for the year named there were 265,709 acres tinder this pulse, all 
grown as kkarif empa+ Regarding the other provinoea of India no recent 
catimatca are available, so that a fuU statenicnt of the area for eU India 
cannot be fumlshed for any one y ear.^ It ia placed lii official statistics nndor 
the hcAding of Other Food-gndna Including Pulses/' of which the total 
lor ijl India has, d.uriug recent years, ranged from 27 to 29 million acres. 

Similarly particulars cannot be a^ordod regarding the trade in the Trad& 
pigeon pea since it is placed under Other sorts of Grains and Pulse." 
uoLtboii mys that the dry pulse sells at from 35 to 40 lb# [>er rupee, and rtwar 
in exceptionally cheap years 50 Ib^ or more to the rupee may be obtained. 

The official publication Prices and Wages (1906, 72-3) gives an elabonite 
statement of the annuel retuTiis (seera per rupee) of thia pulse in ell 
provunces of India bset to 1S61. A further table (f,c. 122^) re^ 
duces these to quinquennial averages, and the followiug are the prtoef 
given for the five yeans IBOI-fi:—Eastern Benjiial and Assam, 10‘8 
teerapetnipee; Bengal, 11'75 ■ Agm, 12-59 ; Oudb. 13^1; RajpuUna. 

U 18 ; Central India, 10'32 ; Fanj 4b and N.W, Frontier Provinocp 10'49 ; 

Hind and BaluchLstim, &; Bombay, 9-56; Berir, lOlfi; Central Pro- 
j Territories, 15^97 j Mysore, 7 02 ; Upper Burma, 

H’l&; Lower Burma, 8'37 {the seer equals approximately 2 lb.). 

Economy India the pulse is highly eateeiued by the FocmI 

aaves, who regard it as the third in muk of importanco among 
I Seeds. Taleef Shereef (Playfair, transL. 1833, 10) 

cMnoM It at lengthy adding that a decoction dE the leaves makes au 
tiMptio It enters very largely into the vegetarian diet of the 

aufl and IS sold either in the form of split peas or as pea-meal, of which ^ut Pms, 
ftf ^ ^^^™ J>f^unuide. Many of the early Europesn authors, writing vma.-memL 
e Indies, speak of this pea as in demaml by seafaring people. 

' ^r example, says it is apooially valued os a food for ships' com- v.j«dfty 
observes that pigeons live on it, and men chiefly when 
nmt. 1 femarka that from the pens may be 

P pared a sort of ^go much sought aEter by Britwh and American 
obaepration that recalls the parody on “The Mariners of 
^nd who lived on yellow peas " (»« Cicir, p. 205)* 

T T. tender groen pods with their contained ’peas are in 

V liJ^e French beans. They constitute in fact an 

niucb neglected by the Eiuopeana resident in 
iesjvin. I the npc peas there are. ns already indicated, at least two 
th^ market, vix. November to Dec^niber for Swmik 

, crop, and February to April for the late. The chief crop Is the 
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TEE PIGEON^PEA 

IftSt montioned* The plants are out gffi oloao to the ground by a sba^ 

I m i i f> Btid mnvfi't'ed to the homcfit^d, whef* they nfe ^.tacked on the 
thteahing-flooT. The leaYe^ and podj Afa then atfipped or^ alioiken off 
and the gr^tn thmshad out. The leavea form a voluabk PoDi>Eft, and 
octMionally a pruning of the young ahoota is takon nud ^ven to cattle. 
The outer integuraciit ol the scfed with part of the mihering Ivernel is a 
favourite food for milch-cowH—it ie known as [A^. Ledg., lS0o, 

No. G, 75). The pea or meal is hugely cmplovcd m a eatde-incdicuMs. 
[Cf. Catdfi Ltfig.^ 1896, No= 28, 275, 283, cto.] 

Chun^h {Food-Gmim of /nci) givtfi thfl ODiiipMitioi^ of tho Umk^d pea 
water 10'^ » oiboraiaoiila ; otMCh dO’U;. fat iSJ'fl fi-bro I■■*.; and ash SSf 

Tlia aulJjeQt ralJo il 1-3 oml tbo aufcriflnt V^UO &0. "It |a wlwk*om<s and 
nntritioiiA when properly fiiswl fenm tho hook, ita <^d loMtive cIibjmw 

bcifUF thiii gfttatiy roducedr Ft ia not unusual to that tho high^-pnoOd 
and finer qtiaiitioo of thi* pea have betm aLighiJy ottod b^fom milft, tn unprOW 
their ttOixaniuiM. Thi» practico id not unknown ia rtfoTfin4.‘e to whaot m ttia 
South of Europe.^ teuher {A^. Ltdg., I SOI. No. 10, 350) liaa 
]li« aiuilyN!* of eOTRo four Bumplea of this p«i z ona, a wbito, aad ■™ 

peas from Fuona. and a fourth from Ukwnpons, Hk rwidta for the whit* ^ 
mav b» huro givBn to allow of fompariada with the abovn t^moiaturo 0' i 7 : 
oil 0 03 s albnminDidBi 13-25 ; solublo cafbohydfatea 61-3& ; fibro 
minerak 6-H; saad 3'13; total ciitrogon ^-45 ^ nibonimoid nitrogm - n- 
Leather thaa fo\Ui«3 jiigW proportiotM of fibro and n^rnla than givott by 
inniii: other eherowla [t7/. Groabof?, ZeiA., 1903, No. 42^') 

'rha ataikd n»d aa fueL tha iai^r onna hoillg priaod for tho Oharo^k 
BoVd Up iJia makers of gunpowder. Tha thirt strai^t Branchof ara omploj^ 
for rodflng and biukot-WOtk, aa alao for the amtUing of earta and tho tubular 
wicker-work lining of welU- 

In Northern Bengal and Aasozn the ijrAa? ja apoeioJly grown aa ft fcwMl-piant 
for the lac-inaeeL Oue of the earliMt aeeounta of thia apeciul iiida'r^ ilac- 
rearing] ’hta* written by liuEhjlcMiJi-Haniillon in hJa ^ImompII o/ 

ESilU). Ho iboro givyat tho plant the noinO of fflandti-^oisi and sayi the 
id down in the dprilig, gontroily in tho fortci of a hodgu aroipnd gardefliL ^ too 
bsoiniLLiiff of the ookl Baarion the kuMOtl ai* appliod hy tying to each buih a 
flmdlt branch oontaining thoao about to prodneo Urvn. A year aiuirwi™ 
tho Iwigd of tho budhaa ore than Immd to bo eo^'orod with the IdO incrudtati^ 
(.4pfi, Xcd^., lUOU No. 9, 21&1, There would *BBm to be much loaa lae reaita 
on arAar in Bcngiil Mwadaya than in former yearn- In Adsam the opinJioa 
id held by the Opurot and Mirid that while the lae-indoct may bo roaied on 
planta, the Qrh^ ferma ita moat eonii*onieati and mutable fowh If down and 
Well watered in November, the young plnnLa are fit to bo tranaplantod at the 
oloae of the fotlowing mine—end of October—and Iiaeh iheuld average 4 IMt 
in height. They ahodld bo planted 4 feet by S foot apart (about 1,3'W lo the 
unh end wdll be ready to rooeivo the inseetd two yoam aftej date of dowiii^ 
They dboukl bo charged with stodc^ldo in Novemlw; about 49 Ih. wiU 
neewary to the ncco- One year Ifttor, the crop should bo obtai&Ad, each btwn 
yielding aixput g lb. or C Ih. ef cleAlUld Ino, which at pmaent rwto would fetc^ 
about £144 per acre, load o^penaaa. if well cared for and properly 1^**™ 
to prevKit fiowDcing, deed for jieit ynar'e ertp being loft an the busbod^ 
aame plant* may e^mtiinue to yi^d lor several yenta. [Cf. dpT*. I-c- 
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Jumelle [Lca CuU, doknv. (dlmenl.). 1901, L2S-31) give* a meet 
accoont of the cultivation of thia plant in Madagascar (or the purpoae ot fwU]# 
a dpccial aUkworm {iandit^y o( that country. Thii induatry exidtc nuunly »u 
the MUth of the i^aod at Betailoo. It would appaar to be A aiik that 
rw^blaqi (Osar or cri. Tho fctnd^ ii amA to bo the ffvF'vtwns* fffjnni ef 
mologijta- It u™ io the upon air* uod forma ita eoooona among tuf ta of gra« pls^ 
wichin the buihea for that parpon*. Tt lays ita egga in. March, ia in chryw* 
one mnnth* and takn eight daya to apin ita cocoon. It lequirua a wami, gihalteraa 
aituatioD. Tusiac {FL d«a AnIiiL* ^fS27^ iv., M-fiJ olM oiludeo to the foct 
that a ailkworm ia reared on the lea^'ea of the Angola-pe^ ArAnr adk wo^ 
thu* B«m well worthy tlie attootfon of the Indian cultivotora as a poaajble 
additioDiil ODUrce of mv-onue. 
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CANES AND RATTANS 


CALAMUS, Unfi* * FL Br. lnd., vi., 436-62; Bcrcjiri, Eec. Boi. 
Surf. Ind^M 197-2^10; Goinblfi^ Afan. Ind. Tmb9*i 1902, 7M-7; Mason, 
Bu/vrui ditfi lit F^iypk (cd. Theobald), n-, 1S7-&; Brandiar Tr^., 
I^f06p 650-4 ; FjlL^^. A getiuu o^ tropical pnlma, often clmbing; 
the lopg rope-Hke stems of acveral specicB constitute the chiel qualities 
□E the "‘Danca and Rattans” of commerce, 

Hiitory.—Rattan, it timjr be os plained, u sjnonymous mtk Ciane^ is 
in fact idonticai, bciltg thfl Maby wonl n?f4n—a cane. Ln modern 
usage the woni “ reed denotea aa a rule a hollow graas-steni (the 
bamboo is an arborescent reed), and the word ** cane ” implies a solid 
palin-«miu. The separation into Exanea and reeds, whether etymologically 
cemet or not, b a convenient industrial ilbtinetion. In bet the only 
desirable exception might be made Ln the case of the aolid baniboos 
(maly bambod^^ as they arc often called). These are nsed as walking- 
Bticka^ bnce-ahafta, and e%-eii nior^^ dircretly for some of the purposes for 
whieli the true canes are specially employed. But certain apeciea of one 
or two other genera of palms such as and PlrrtifC^rmt*! 

are used indiBcximiniitely with those oE Vtilfi tn as Irtie canes. 

Species and Varieties,—BefDrc proceeding to dlsciiBs the Indian 
trade in Oanea and Rattans or to fumiab particEdara regaiding the 
associated industry of Basket or Wicker-work^ it may be drairablo to 
enumerate ttie more important apeciea and to exhibit^ while doing so, 
their habitats^ their better-known vcrtiacular names ^ and their special or 
individual properties and uses 

ChIooiuS awLiaospathuS, ; th* pulfAintif* me, ru, ot^ An 

ffXtenoiib'e cliinbor foimd in lilABtem Nepal,. Sikkim, Bhutan and th# Kfaiuna Jlllhi 
tit lULitudH of 2,M0 to 6,000 foot. Gamble says, tbo but of tho rattan canw 
of Silfk lcn Tho ofv rather thick, where obtainable are lysod, for cftiie-- 
bddgea, chalr-maldng, and waJldng-ittckar but Are now getting Kar». 

€. pAdllSp flfttA, FL Ind., iil^ 7S1- The trwpsiri&d, kmipafip, huT\4i-^t- 
fjppwf Anam, tha Khaaia. hiUOf^ CHhor and Chittagong—a apacisa witb very 
^ihdcr CAdae. 

C. OunibA, In Mart., Bwt Palm, iii,, SOC, t. HS, t 1; 

(JJtemoflOPfrp^ -Vdrt,, Lc. 330, wU*^, 4md twr. ffofni4onin»ijj). 

'fba ib(|nni‘ (or A Bcanddnt pUnt mat with in the 

f□re4la of Assam, tine KhAda tiiHs, Chittognng nn^ Burma. Tim Blaudnr 

«nw are used iii haakst^werk. 

C. litifeiluip FL Injf., tij., 775 ; Beccaii (f.E^ 211) regards 
■f AanbapwlQe. TIms dan^rt^ul^ trul, kor^-btl, so in, j^wnmio ityeir (pr KnTl-n«i- 

AJa) j and ror, moxniGasril^uii—roAi, ^room, jsAsXsort-fecf. A itout climber 
found in the Sikkbn Himalaja^ thn Temi and Euat Bengal to Assani^ C^ttAg»:ing 
Mid Burma, TImbo omiaa are very strong and rnUcH in demand for wnJJdng-it tek* 
MUl all forma ef bAiket-work ; tho truf has the reputation of being beat suited 
for walkinR-Hticlw, ThEs lA by fnf tho etrengost Cfana that fLndn iti way mto 
mdbn iLfudo at aU plentifully^ By meat purectUA in fact, it would very p<™My 
p* regankd aa the trtie aattim of the oomtneroo of the Enstero aide of IndiA 
MmI of the greator part of Burma. 

C. Ksi^ospidll^ The fnl, cAewe/lun— a aciandDat elendaf #peck» pf tho 

vsJloys of tba Kastem HimolayA and TataI awampa, the KJmaiA And 
Aaga hilLi and 3taiiipur. il^mjaa thin und apparenGy sot of miiob valun, though 
0«dl«Mlly. ^ 

C. Rotmg, UftM.: Roab., FL Jnd,. uL. 777; FL Br. Ind,, vi.. 447 i 
JJa^, iVof. Ffffm, liLp 334, t. Ufl, f. ft; Blu«Mie, JJumjiAie, 1647, iiL*_33; 

Cu Ro^iftiF^hiL in Cdie. Jotem, Nbf, HUt^ V., 43; 0^ nwnveuj. frO- TS3 1 

K i«>£bn«j7K portly /klrtJb, £ruycb, vi., 304; Bodgf, U*tM Pianit ^f tho 
102. A very nuderoui ttsurunent of vereACulan might be given for thM 
ptat ouoh a«6<itr, ptpt^ peaiu, pmWtl, WiO^ naler, pempniMj, roinn, 

^ okiennva dimbar found In the C^tral Provmoes, the DoGcnn, KnmAtalc* 
nonkan and Ce^ion. AenoitUag to RoTbsirgh it la a llAti\^ of Bengal and the 
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Coromiuid^l Coiut^ d«4ig^tt in n rich mfoai tiim Inii^ia and tnm 

fur it to atimb oru U fipoma prahnbla that Roxburgls may not ^uty# HiiiSwntly 
aei^OrabHi tbifi from thn two foUnwinj; aproiu as cano-yialmng plant«i r\ era m 
prup^r It not met with in Benf^. 'Dio nlandor stenu am tlia c^ninmon rnttani 
af C>)ntraj and Buulham Itidia; they am uAcd fur baaket- -and iricluf^ii^rk, 
chaini, mAi«, hlindf^ blit litn not atronj; 'tboilg!i «^ily worIciHL ICf Taji^r, 
Topo^. Stat. 5Sj BratidSHv Ind, 16^7* aiji,^ C5 j 'rhiaatton- 

'Dy^T^. Ind. IflB.] 

Cp tftnidi, #4jra, F£. ind., iiL^ 780 3 Griff., Fo/mj Ind., lS50p S7^ 

t, 11>3, A, n, C ; Eraim Arc. Boi. Surv. Ind., n.^ 347- '1‘bifl ta tiio ^1, Ami, 
eAar^i-(MtPfrAt) Ar^, AnnefAarv bti^ krinff^. jaUa etc. A vary Eong rt^midcnt 

jpJant rmt within the Sllb-HitTuday4ui tmeta Irom Dchro Don eoatwaitta to A««im 
SyllieC, Chitta^ng find This ia the CDmmun enno cf Nartbent India 

Mid Bengal. It u Inj^ty iu«4 for bnaket-work:, mate, wreenji, ehainp ete.* etc. 
The trait k eaten in tlmea of *e^ity, [(?/. Tnnets Frod., cfe.p ISSKH, 13.] 

C. WlUt. i Palmajuncwt B^truphr — a Javan plant i 

tar* fttc^Iaius^ Bsce, {C. /a«ckWaf>uj, FazA., FL If^r, iii., 770J. Thi 
&aro4)rf, Aetp, fttrtfo rrfammM, i^ingn, ote.^ and According to Eu 3 LbUf|^ 

it ifl the fifniki^muj of SonekHt. It k a stout Hoamhling and climbing «pocn 
of Luvner Df»igal. Onwt, the Karadtalc, Chittagong, Burmap tha Andaiiian lalAndi^ 
PoiUing and Coehln-Cbii^ Cftlld thin but strong, laakea exceliant walkings 
atlctcs and is the chief rattan of thrt Eaetom rcnmauln. 

DHinenorops Jenklniiliinai, Jifcrf-. Hiti. KoU Pulm.^ ii.* Ji7; Pram, Bti. 
Boi. Satv. /M,, jy.^ 347. This k the pofa^rf, etc, A ntent scAddetit 

ratten found in Ekutein Bengal^ iJorJoeling ferni, the Klbaaie hilU; the 

Suilidribriinii and Cluttngong. Die cance ora l^ng but ato f*id to ho rather peftp 
though Ofteneively for biiaket-work. 

D. KurxlliliH, S§et.t tc. A stout Hpecks of the tropical forofta Di 

the AfldoJiianm givinR uBcfuJ CIUIM And A kind ot dragnni'H-b! 43 cd gum. 

PlootoComlA lilmaliyaiia» ^nff. ; CoiCr Joum. Not v.* 100. BL Bf. 

Ind., vL* 478r The ranid^ ra«oJ. etc. A gtiSgarioua climiwr found in tha 8iJddJP 
Himalaya. Ihto Stcnui am employfar tying fonccfl in common biulecl-' 

work. 


D.EIP.P Cctnea ELzicI Rattans: and WLcker-wopk.—F^w 

H., pUnta are mote useful to tlw iiibabitaotB of moiet tropica] region.^ than 

bloodL^ *" canes and rattattn. Th& long scaiident etema constitiite the canea of 

comrniifce. 

The sterna when freshly -cut oontain a large qnantity of liquids 
which nmy be oaljeet«d by blowing throdgh short langtbfl, and from 
tbiSi by eti'AporatloDp a rod reain may bo obtained^ One of the best- 
known qualities of that resin is somctlntes called ** East Indian DragonV 
blood.^^ This is^ however, for the most part prepared from tb& fniitdi of 
several spccii» of f met with in Eastern Sumatra, South Borneo 

and Fenang, The gum c^iudes naturally ffom between the Males of the 
Emit, but inferior qualities art obtained by boiling the fruits or by tapping 
the atemn. The only Indian specie^ lut^etto reported as ti^otduig thii 
reain ia^ />* a already briefly mdicuted- The false 

Dfugon^e-blood, mat with in IndiAh commereat m imported into Bombay 
from Sumatra, Fenang, atCi, in krm cakes or is found compressed into 
bamboo tnbos. Tlie true Dragon s-hlood k, bow'cvcr, procuirod from 
Socotra and is derived by tapping the steimi of seveml specii® of 
Divir^f fiff j^ot riifamtiH. [C/. fea^h of Pharmacy, 1884 , ; IflSI* 

/ou™., 18&Sp i: 3 eis%p 47 p 10® ■ Fharmacoff, /nd.p ni., ^2-5; 
Acw BuiL. im, 19T^<I.] 

Edibi* yndb. The fruit jn the species of tiM ja produced in great clustcia, and 

the inneF succulent laj^r ia often an edible refrrabing bitter-sweet pdp. The 
roots and young aprouta are eaten as vcg^tablaa and oomewhat reaetiiblfr 
asparagus. But the species of the above-mentioued genera owe tbcLF chief 
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teIho to tlie gr^afc atreii^h mom particnlarljr of the out^r woody laj^r of 
th^ ir Jong ftoxi ble Bteine, As eiibstitutes for rope* thews are i aval oablc^ and 
10 the couatHee wlierq they abound, oatiea 300 to 400 (ect in length ore hre- 
quently tniployed as the bearing-ropea of snspendon-bridges. Thcj-^ are 
dao uaed in towing heavy obje<itaj stones^ logs o( timber^ ete^, and fonacrly 
were touch valued in the East aa cables for 9 hips. The emaLler canes are 
eitenaively employed throughout the world in basket-work both entire 
and atdpped. Clmlrs, sofa*, couohes, boskets, etc,, are constnictod of 
entire canes wound round and round au-d fastened to each other by thin 
strips of the canc-bark. When the inter&ticea are fUlod up, they Income 
water-tight basketti and granaries, A etroog and durable door-mat is 
similarly mads of these canca placed clo^se together and lieM in position by 
hindera of cane-bark. Canes ore also very largely used as walSong-atickfl^ 
ombrvlia-Jiaudlca, and to pve strength in saddlery and harness. Loureiro 
'1^^. CbcAincAtn.j. 11TO+ 210) under 0, Scipidnum say^ “Pro bacolia cac 
^gnitate, vel eleganril mann geetandiia degcriptiou lully applicable 
to the Malacca and Whangee oaues of tO'da>\ But of course the chief 
European use for canca ia In furniture and basket-makings Machinery 
is new utilised in atrippiiig the barks into earnMibbona. thus leaving 
the core in the form of a perfectly round and even rod* These rods 
are employed tn the construction of fancy baskets^ chali^r window-blindsp 
where great strength is not essential^ ami they have the advance over 
the riii-cious stronger bark-ribbons in that they take colour readily. The 
Waste hbie obtained during stripping and trimming the ribbons a^ eanc- 
lods is Used in upholstery along with^ or as a substitute for cotr. Wieaner 
{i>c«i»cAr. Akad. IPiajH M&tkrNiU , 1902, Jxxii.p 1&-6) refers 

repeatedly to the Chinese employment of rattans in the manufacture of 
paper. Tsohirch f/ruftrin^^e Heil-und Nutipflaitzm^ lB92, 169) very pictur¬ 
esquely describes the varied uses of the cane from caned boyhood to esne- 
saated dotage. His illustmtiotis are forcible^ but add little or nothing new, 
[Haiiau'^ek, Micro. Tech. Prod, (Wnfon and Barber, transl.), 1907, 2&5-61-] 
TrM^c /iT Canes.— The Forest Departments of the various provinces 
of India, includitig Burma,, publish annual reports Irom which it might 
he gathered that the vcarly crop ol canes amounta to about 10^000,000 
tnaundj and the annual tUiVenue ths^iefrom from Rs* 50^000 to 60,000, Tho 
Reports of the Q^nservators of Forests in Burma for the year 1904-4^ 
^ e^mple, show a totfd revenue from cam?}* amounting to Rs. 37JTS, 
The imports of canes and mttans into India from foreign countries 
jnay be ^ average fiom 30,000 to 40,000 rwt*, valued at from 2 to SJ 
of ni pcea (38.436 cwt., valued at Rs. 3,S5,6T4 in 1906-7). These come 
tooinly from the Straits Settlements and Siam. The exports to foreign 
countries of Indian cants come to fiotn 1,0(XI to 3,000 cwt.^ valued at from 
fi*. 20,000 to Ba. 50,000 (2,42 i civtn, valued at Its. 36,100, in 1900 s J , but 
m odditiDi) there is also a re-export trade (foreign canea exported) formerly 
of about the same quantity and value as that juirt mentioned, but showing 
a conridctable diminution in recent years fOTS evrt.^ Rs* 11,29Ip in 1900-7J. 
U IS thus signihc&nt that India, with its vast supplies of canes and rattaoa, 
should not be independent of foreign tropical countries, and the explanation 
J*iay po^biy lie in the cheaper oea os compared with laud transit. Large 
like Bombay, Calcutta and Madras find it more economical to 
ob^n their supplies Irom the Straits than from the inland forests of 
India. (See Bsitets, p. 113 ; also Btats and Matting, p. 775), 
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CALOPHYLLUM 

IHOPMVLLUM FINN AY" OR DOM BA OIL 

IfUt-WOCKl 

[C/. PaiduM { traiinL), wi^ Toy. E. Jw4r (ecU 

HaJd. Sac.h : Einlw«>d HR*! Foal«, Bmk, SO Ip 4H0 ; 

MDbtim, Of, Ccmm.. 1813^ iX, 133,. flOfl ^ Disc. -4«, 1^1+ 

ri3-4T 3IM), S&S-P; Lflwiiip Hill-lraciM o/ Ghitiagony^. 18&9, 13 1^2 ^ 

Cmnm- J?aJL, ispo, lAfi ; also in iSo& XXXVL^ HOP, ; A$fi, 

BuU. Etnaiu and EaL Alaiay Statis, Apnl 1M3, lli?P-36i 157-tiP ; Butl^ Imp, 
InaL Board Trada Joum., euppL, Dm. 31, 1003; WiesmerK Dia RohaL da 
Pflanzenr., i., ITSl, 339 ;X{., 8P, 185, tit^.] 


CALOPHYLLUM IHOPHYLLUM, Uitn, i FL Br, Jnd„ t., 
iir ^^1 273 ; Gambk, Ind. 5? ; Cootc, FL Bomb,, i.p 80; 

m^nt y^Qoa. ^ ^ ^73 . ^mndis, Ind, Trees, 10 O 6 > M ; Otra:j'£K.E. 

Mast-woodp the sitrpan, sumn^if pinmy, panan^^ pi^na^ 

undi, ponnifH, et<c+ — punn^aa An eveigreen tree, which in Eome 

localitiesp eEpeciaUy when near the sea, attaint A {^OiiaklembEc It 

15 Indigenous throughaiit the Weetern FcninEiila^ On&fia^ Cejloiip Burma 
and the AndaniBa Llands, and ia distributed to the Malay, Folyneslap* 
Australia and the ielanda of Eaateni Africa. 


L Sfuur. 


T’-jWLmM.'h.i.H-. 


atftia. 


Oil: 
Itiuwr « 

DtifBbik 


Extnet. 


lIMP 
Spuj «ba. 


and fuletieK.— BfMidee ihe^ abev’a there four ethrr irpeek# al 
fNiDjura jmm* worthy e[ special mrtttkai in this plarik TlwHe air4;=<-(l) <'- 
^r^iirAiimi Wall, the fccrw^<6, tnymli, irnidme ; an evergreen f ree at XartliMn 
a4a<l Ea^lem Kiijuia hilh^ Chittagong and ^^liirtaLui- tS)l ■u.rrfif- 

btfr, WlfM.^ the paniaga^ iatcAumi^ i^kar-MtSid ; a fall evergreen free of 
Tenonerim, thn Andomim Tslsnda nnd CfFylnn. (3) t\ t<^mrnt•pm^wM^. W/uft^ — 
the Poon Spur, nn^oW, aurJie'ni, etc.; a largo e^'ergreen tr» eftemJfiU feet in 
bpighl^ Srli^propagAted itk the Western coast feroats frowi N. Kjaiam to 
Travancore. (4> *1 tl ; the 6o2i^', inUn cArru pi'nnny, dn ever- 

groan tiw fonnd elong tiso Weatem Oluts from the Konknn to Travencorw. 

PrOptiUsa — ^XherQ appenra to be little doubt tlmt tho true Tmammkm, 
formerly atiribiited hj Bome writera to i#f<iKlf|rlfiipn+ in nrltlier abtaiDsd frdfU 
that nor from nny other Indian tree. But whMBn woimdsd thn iteius and also the 
fniita of the muft^wDOd exude a flmnjl quanlity of bright-j^rwn ploiLiacstJy #ceuted 
Bxietfr fsolublo it! alcohol j whioh 14 not eolk-eted nor ni^onny use of at tJia present 
day. Ithoedo obaerveAp however^ that it is emetio end pliirgati^'e, BO lluit it would 
appear lo have been fomnsrly ef m^dJcuiBl value. the seed* lp exptvBsrd a 

.giWiliBh--oo1loiirDdl Oil, known aa Pumay or Dombn OiL According lo some ths 
ytdkl fa tm great us 60 percent, by weigliit^ and the oil ia osid to oongeei whsn cooled 
below 50^+ The iKHida arw oolle^tM twice a ynnf^ in Auguat and again, in Febmaryr 
The oil poBGSBH a diaagreaable odour oml fhlt'our, but is fairly eztenHi%'ely us^ 
for humingK and is valnm^ espeeially in Pelynedim ^ On eaterraal application in 
rheUfnatio iitfTcetii>lUr Mixck] with chaulmagra 01 ] * p. 1068) ia also omplo^'od for ex- 
nnllwnwtnus eruptloiia In Pcmdichorry ths oil u boliex^ to be very uBerul 
in the trsotmont of tcabies, a property nHeiaUy Mtantionod by Bltscde in IddU, and 
again by Rumphinn in 1750- The chief contrcA of produelich are Bombay, 
Goo, TravanciOroK Tumavellyp Tsnjorc, TNitri, etc. It is aaid to Ictrh a httl^ 
more than half the price of cocoanut oil and is laiHy cxLansivoiy exportnl from 
India to Boitnar Tho oili of f‘. and a n «rMi are 

similarly exprnsed from Iho ooeda, but do not diiler in properties and mm frem 
that of 4-. lM»Fn|,iriiiH. Hkimphiua aflirms that in his day Ihu bark was 
boiled down along with thnt of a piftfit which ho named Sidcroj^ion. ond the 
decoction given oa a purgati^-o ; ha ah» States that warriom carried a little botll* 
of tho oU by their aidea and smear^ It OH their speais and bolt#, Miftving tJial 
tlwy wwretheruhy mdEwUkeJy to piorce the objeota ogaiiul whish they were thrusU 

The TlMPm is cnoderalely liazd and cltMe^gniocd. end by SeLert (XeS Bofi 
de Lx ya*x&elU CoHdanity la believed to ^ inagniScent for cabinet-work.. All 
the speesHt and in particular the Peon Spar 4'- are highlF 

serviceable for masts^ Sporo, roilway-slnepers^ irLachiliery, etc., but for 
purpoflee am much Icsa in demand than fomierly. Xuvtcholen ( Poy. E. /nd, (ed- 
HakJ. Soo.), Lp d7)a1ludM to the "long masie for sJuppos" sold at Commart 
and Hamilton (ATnc Aec. E. /nd., 1744, i.p 2^7) says the Foon-nmiits or* hcaiHsr 
and stronger than fir. They aiw aomatirue* emplovecL rspeeiaily 4\ jwlywiArai-M- 
in boat-budding. [C/. EBiot, J’L AsdA., 1&59, IM, IftO; Moedocn 8herilT, Aftd- 


204 


MADAR GUTTA-PERCHA 


CALOTROPIS 
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:Mad., ISfll, 46-7 j Bidifi, Fmd, PaHit lS76j Afan, TVichiaopot^f 
lais, 77 I Lubfio, Fir Bttndt., 12; Roopcr, Ittpi^ Xaiar, /wd- (Induct. 

Sflc ), lEffl4-&. 24. etc,] 


C7ALOTROP18 GIGANTEA, /f* ? and C* if. 

Br^; FL Br. Ind.^ iv.^ 17 ; Wight, /jwJ, Bol,^ ii.^ t, I55j. ICkiA ^ ^bo 

/c., t. 127^ I Ga»bk« Man, Ind^ Timhs,, 491 ; Cooke, Hr Prtt. iS,, 

151 ; Asclkpliijs^ — the Swallow-T^orta. 

Habitat. — Tha two apecica indicated above al^^^ 40 aearlj the aama fraiia 
the practical ataadpoiat that they may here bo treated conjointly. The 
fortner ia an erect spreading perennial bush whioh chieAy frequenta waste 
lands in the warm luoist txaota ot moat tropical countries, in India being 
especially abimdaut in Bengal^ Aaa&m, South India^ nod distributed to 
Ceylcn, SihgaporCp the Malay and Olutia. The latter is a slightly 
^^aller plant, met with chiefly in the drier regions, and so far as India 
is concerned is most abundant in the Sub-Mimnlaya {from the Indus to 
the Ganges), also in Central India, Rajputana, the Deccan and Upper 
Burma, and is distributed to Persia and Tropioat iVfrica. Both species 
are known by the following names ;—^inodoV (^Dmetimes written by 
Europeans as mtedd/ or even iriEider)^ dk, dtanjih^ drJbi, rtti (a name 
Specially suggested by the silk-cottonh yereum, erukkami jilledti, ^kka^ 
erukku, etc. But the former species is sometimes called the purple and 
the latter the white dl^crodd^thc drka and dkxria. The name TiUiddf is 


derived from the Banskrit nionddiUp hence the synonyms rudra, adit^^ 
turya-palira. To its name arittporpta (sun or Hghtniiigdeafji Is doubtless 
due the tmditiou ol its blindiiiig properties. 

Hljbiry.^'Oae of thei £wlk«t Europ^raii writnra: ta dcvCribo ibitf plant Fro#- 
per Alpiaiu {lit PI, J5B2, cfa. £KV.|. Kn tells tu that it ia ihc 

ef Alcxondiim wheira it grows in damp pla^. Rhoode was the oarlk^L ladiaa 
botanist to niormte Ita proportiea {Hart. Afo/., 167^, ii., t. AIJ, And Iih? tuxiiiiliod 
s moft accurate dmwLng ot it. Ho Culii it tnStW, Bi:kmpbiU4 .4 tnA, 

ITDA, vii, 24, t 14, L 1) giv« « poor illuslralinn but de«ciibes the plant 
^ j;™t Hifiiul und^r tho imnio of modon Jenea {A*, ^m,, 179&, iv,, 267} 
oealu with it under the natno or^, Roxburgh pbu»4 it in the gvmui .t iw-rriiiii m. 
'Bad Hobert Rrovm, n little Istvr jbflsigned to it a aepArato paiuitioii iindar 
It ifl B Baervd plant with oerLoin Hindus, and is Bjuoeiatcd with tha 
CkMcrvancQf of Iha mamU or winda, tho demigodji of rudra. Tbo ancieiit Araba 
fuo sppf^ tq havt» bad mpeislitiQui bellofft regordiag it Bmra tliay aafiocialad 
^ With Atln-W43n0hip. It ifl B papular traditioD in miuiy parta ci India that 
Emporcr Akbar was an named fmm Imving bwD bam under tho 
thadfi o( ofi ak bindi. It hi the wriHar of tho Ambe and tho itAorit dt tho Fcr- 
but thp fapm^lr to bo a genurur word for milk-y'iolding pinnta and 

wa* poflnbly mtiiDtod to ^’nr*rrwjpi¥ at a compatalively latodaiQn Abu Konifoh 
r^f ^bo first Arab writer to givij an cxptidl oecdiint of It, but much 

“Mfut mfdTniaiidn witJ h& found in iho writingi oF Ebn Bnithiir (Southcinocr, 
llanai.. ig42, h,, 1^3). [Cf. Jmt Le* PL dan* L^Aniiq.^ IfMH. ii., 154 ] 

i/m,—This plant may be said to yield GtrTTA-F£Rcn^A 
from the milky sap ; a atrong Ftore fcoiu the bark: a useftil Floss 
the seeds; sad a Medtcixe from the root-bark. Space oaunot, 

□QW'^ver, be afforded to do more than review' even these properties very 
Heny, and there are many minor ones that cannot even be mentionrieL 
The Ofiitd*pmh ^^ — The mspissated and sun-dfipd $ap (mUkJ drawn 
fitfiDM coestitutes the yuto of India. Hooper Labor, 

m. Afew. (Indust. Sec.), IGOo-ds, 29) calls it a pseudi;^gutta and givis its 
composition aa “ ^7^ inaoL r 5SJ-9 resin ; and 9-2 aah.“ Ho then odds that 
t contains large quantities of and fiitavit resins {see p. -627). Thore 
apff tiacta of the sandy doserta of Rajputana artd CentraL Lidia, aa 
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a bo of Sind, in whkh fchte plant is not only the modt pRjvaknt but almost 
the only form of vegetation met with* In many instances also it hos been 
obsersed to be the pioneer In the Teelamntion of sterile tiacta (see AUcElb, 
Jiih, p. 53). Up theiwfor^, a demand could be OTifiinflted for any one or 
all collectively of tho products of thia olant^ much go^l might result fo 
India. Ua production could be fostered and by welei?tiou and cnltiyation 
the quality and quantity of the produce improv^p until the plant assumed 
the condition of a regular crop for poor sorb. But ntilw some method 
could be desired for extracting the milk from shoots cut on account of 
their libre, it is feared that it would not*pay to tup the plant specially for 
its gutta. The atems and twigs am too small and the yield from each too 
little to justify the opinion that mothodio tapping would prove mmunOT* 
tive as an industly by itself* Moreoverp it haa been found by chemical 
experiment that gutta, being a fairly good conductor of, 

ekotricity, is not suited far dectiical purpose and is thus veiy possibly 
debarred from one of tho most probtahfe markets for thi» class of product. 
Heyne (Trads^eic.jlTid., lSl4p 245) says that tho milk instead of teddening 
vegetable blue colours^ changes them to green. [Cf* ErW BuIL, ISSfJ, 45.] 
BMrk F/bm .—The bast fibre has attracted considerable attention and 
been spoken of aa one of the best of Indian fibres. The great diffirulty 
appears to consist in the inability to separate it rapidly and cheaply. 
Uafortunately the fibre cannot he prepaieii by rotting the stems since 
it h reported to rot when m treated, and yet tho cleaned fibre when niade 
into fishing lines and ncta {as is tbo case in Karachi) scoma quite durable 
and ver}' strong, especially a^hen used in aoa-watcr. Mr. Liutanl^ after 
many experiments performed in t-olcutta with libre-extractang mochincry 
geuorallyp arrived at the unfortunate conclusion that the hopes fnrmcriy 
entertained by himself aud otheia regnjding thhl particular fibre wore 
never likely to be realised fi> because of the small percentage of 
fibre (L56J to weight of atema* and (2) the ahortneas of the oltiniate 
fibre. But in recent experimenta conducted at the Imperial Institute 
with a sample procured from Madias, Dunatan found that the staple 
measiiied ftilly 12 Inches. [Cf* Agri. Ledg., 189&+ No. 2p i*I Hodge 
{[7#e/ui Fibre Pfuurt cf the Wcfld, 1897^ BU] observes that an acre of 
ground planted 4 by 4 feet wilfh this plant will yield 10 tons of green 
stems arui 5S3 lb* of fibre; this would mean a yield of roughly 2-6 
per cent. He then adds that the fibre poesessea many of the ipialitie^ 
of flax though somewhat finer. Ita finenesfl, tenacityp lustre and softness, 
in fact, fit it for many industrial proses. Cross and Be van found that 
when nitrated it could hardly be dietin^ished from silk* and long years 
ago Wight show'ed that a rope of tMit fibre broke with a weight of 
40T lb. when a similar rope of cotton gave way with Mfi lb-, and coir 
with 224 lb. It ia^ how'over, quite mcorreot to allirm, as has been done 
by Wiesner (Di^ Rchit. du F/EaitEenr.+ 1903, ii.+ 317 J, Hodge aud others, 
that thia fibre ja widely used in India, ^though prepared to a smAll 
extent for very special purposes, the greatest possible difficulty was 
experienced iu procuruig the few pounds reqmmL 

Mr. O. W. Stiettell {Nett Sonree of Mevenite to /odid) advocates the 
value of this plant as a paper material. Eoutledge did not form a high 
opinion of its qualities* [C/. Fepi;., 1877^ 3T.J It may thus be fittingly 
concluded that were it found poeeible to utilise the gutta as an ailditiqtial 
source of rsvenuep the fibre, cither for textile purposed or paper-making. 
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BonKaUiR'' ancount cf hi* 

lM‘;rS£PSs» 

tim i»iiti» I Tilive purposi^y minde ref™D« 

bccftUMi flll rnodom writoni whom I }H*ve b™ nblfr lo 
^ I* Kitl others to tbe mum oifofit uiwW 

of I to rfl^r*iE^*^^SMb tiwy mofit undoubtedly beloQE. Pyrard* 
Lho liidi*in JBOI-IO^mldacbiiptorcn Votf^E. i#^ 

l^aait Oftonall 8™*) of whieh fhfly nMlko jpjmAortt*, piaa#CO*, ^ 
:!vo,^t?hir^ E«a »V ** 1813 iWbum moalaoa. 

teviUM abould ^vo diii out eomplirtely and bvtm all but forj? 0 tt« 3 H 
it “uSrfid ob^t-lli^ot tJw pofeihibt™ af UiE. futtiro, Tbich in^iartuf™ 

would do well to oonaiiJor. (l^or oUmf iiilU-wttoiu, M Uvabu. p. , 

Medfciae.^lt would take Bumy paflea to mdicato even a tithe ol 
the infonmttioti that exist* on the varied propcrtiMi ol the 

milkt the flowcis, the leaves and the root-bark. The late Dr. Kaimy 
Lall Dey rtearded jfuular ae a uactul medicine when given dunM 
remiitsion of intermittent fevers, and especi^lv ii thea® '^re 
with eexerna. The majority of Indian medical wntc« eilel the merit* 
of the KJot-baTk in the treatment of dysentcri'. In orfer to verify th*M 
opinions, the stndy of niaiar was tak^ up by 

Druga Committee of India. Authentic parcel* oi the ti»t-^k wc« 
procured and made up in the form of both a powder and liqmd 
These nrepamtion* were iwued to a selected number of Hospital* aud 
DispeuMric* throughout India, with the auggwtaon t^t they ?houW 
be W as alteratives and alterative touica. By chemical tests it ^ 
been previously Bscemined that the butk of mature plants wa* pr^er- 
able to that of immature oma. aiucc they contained a higher pcrccu^ 
of the acid and bitter reaiuoua matter on which the P”T«rty dep™^ 
Ultimately an estetwive aerie* ef reports came to hand t«e|^; Cent* 

ZW* Comm., 1901, i., many pasisges), the combined yeriwt of wb^ 
would seem to be that aa a substitute for ipecacuanha it is not so sai^ 
lactorj- as its reputation would seem to imply. In foot in a^te d^ntaiy 
and chronic diarrhiEa it i* found undesirable and certamly cfficnoiow 
than ipecacuanha. When jpven in largo dosea it frequently occasiw« 
□aiiBca and voiuiting, so pemiatent and eevure ns to make the drug o&ji^ 
tionable if not dangerous. In small doses of say 3 to 5 gw^ ot 
powder (preferably) its action on the stomach wm that of a mild stimimmi^ 
Wee the opinion was often cipre3«d that it might wyh 
be oombined with oinchoiia in tb* treatincilit M ceitS-in fev^ra. ^ 
emetic the powder, in doses of 30 to tO grains, wm forad very 
In the Hemp DtUM Committion'a SepoH (189.V4, i., 166) it i* mentio 
that the juice of the unnJar Is employed to enhance the poten^ o 
[C/. rnl«/ SAeree/ (PU^air. transl.), 1833, 6 ; Taylor, Topoj, &«<. 

1840, 571 Hooker, Him. iSM, i.. 3(^-7 (temoeratura of ^ 

sap) : ElUot, FL Andh,, 1859,74, Ul. 162, 176; J“^'?on,^omi». 

Cisnt., 1800, 127; PAnmuicesf. ind., u., 428-37 ; Kanny Dey, 

iiwf,. 1896, 66-7; Collett, FI. JSim., 1902,315; ffa*. Ifn/ton, 1901-2, 17.J 
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camellia, Littn, ; FL Br. i.. Jaci^bua 

BontiuSp HisL Sai. f4 Mai. Ind. Or.* 1631 in Piso, Ind. UtrL re .Vaf. et 
165^t^ pL Jacob Bteyti, PL, 1677, 111-5, 

with plate (^iil to have been tniulv after a (ikittch by WilliAm ten Ehytie J i 
JAai, Kjpinpfe. 1712, 605^1, pi. 1-2- Thea japonensia^ 

Valeot., ffiat, 1722, 132-43 and 2 pL; Bohm Tra find fTrorJi TrOy 

Hill, Ertji. Boi., 1759p pi. 21-2; hohat mid T. nridiM. 

Hmi. jW, Iii2 (new *d^ 1799) with 2 coloured pi.; T. Smith in 

Ifw'fl C^J-i 1819* XXXV. I T. atnciu, b^ihea and tifidit, Hayiw, Gewathae^ 
182L vii.* pi. 27-9 ; C* Thm and V* viridia, link, Emim. PL Hori. 
Bead, 1^^22p ii.* 73; J. niridu and T. hahea, Boollip Ji'flpw. Hoa, 
Soc.. 1030^ vii.^ 019 ; T. mridk, 1832, Noh 3148; C, bohea 

and theifera, Griffith, A’oiuJ®. 1854, iv-, 553, 556; ie., it?., t, 6C)1^ 
1-3; T, mridit and OoAm, CboiBv, J/™. Sac. Fhrja. (Tenant, 1855, xiv,, 
151; f. chinmsii, Seeitiaunp Tram. Lim~ Soc., 1859, xxii., 337-52, t. 61; 
Money, Priw Eiiaay in Jaurn. A^rL-HoTf. Soc. Ind.^ 1871, iii,. 143—441 ; 
Thifielton-Dver, Journ. Linn. Soc., 1673, sill,, 329 ; L&$ PL Indusl.^ 

1895, iv., 20^7; Watt, Peats and Blighis of tJte Tea Plani^ 1698 : Watt 
aod Mann, Lc^ 1903 ; Watt^ Tta and Tea Pianl, Joum* Rotf. Hart, ^ic*, 
1907,^ xxjdi.p 64r-9€ ; TERSSTR<EHiArp.^ 

Eptdtt lU3d VatiadAv of TAli.—Lannjeiui (£J«n. PI., 1737) indicatJid two 
ftim find f T^ie iliFTeriHicce bo HtabliiihHi turnod an wlioUi^r or not 

til* iKloinoiiii wwu fiv* from «*kch other or united, nud on tiie member of eoLhi and 
wodi in the froit. Aeeordin^ly bo plaetnd rn^^t fti Pijl^ttdria Moiwffgnia and 
r'rilift in Mtynadfiphia Pmydmirkt. Siiha^quciitly (A'jp. Pt., dfiS) 

bumiE-uji the ten plant m* (he type of rhrw and the Japanese CAmellia 

M tho typo uf Bot It Immi ilneo boon abundAiitly Oatahliehed that 

binna'Ufl waa incorrect in regarding the Atameno tm being in the tdsu^ltuit, and 
it u a mutter of ei^eryday ktiowledgo thiit on the aftnvn Sea phutt fruita inay b® 
fonnd with one, two, thw or tnon Pwdju Modmt l^tnniaTa nn aeeordin^y 
ikgreod that the (wo graiem mnnot bo separately uphold. Hone® it tTiay She rogAeded 
Inat priority of aecttrate flenorio recognition of the atnictural peculiarity of the 
nlAcnem (were t^iera iMi Other coaaideralionfl) tieccHfititte# the retention of the 
name and tine reduction of Turning now to the apee^e name. 

In the fir»t edition of the SpecU3 Plantarwm, Lirutwna {withmit givinir any 
deicription) called tho tea plant and remarhpd thnt he hn^l seen 

•amo apecime-m with sii petela and othera vnih mm. h«t he left it to tlnwe wlfco 
had thp Opportunity of at ndying the living pliinla to my whether tlmt pecuJ iarity 
dettoted two or only nne irpcckiA. In the ercond edition of hia wotk (pubUibi^d 
Lbnurmi dwairded the dume T. fiftefUM fwithout Riving iifty rwwnn} 
■nd oeeepted Hill^a poncliiaion (iMlit tlicfu were two plante, which lie nanoed 
T, a*Airn^t1'io phuit wit ii six pcidli'—and t. w^rtatm —tne plant with nino petaJj. 
Limuma U^n adda (i^ill rollowring Mill) thnt the W^'oi nre lunger in 
th<in in *-a wm , but bo ■a^'w nothing of Hill‘a eonteutiun that the former yieliU 
“ green ” and the latter '' black ten." tn tho third edition of hia work LmneuM 
tna*^ bi 3 idteratmtUH but in the fourth (prepoied by AVilldenow, 1797) a few 
Uditional parfeiciilarB are fttwa (of tho two fomu Indimtod) and r. 

la referred to two varintiem fn) iwj^—* plant with raugh dliplio obloitg 1*4V» 
^-andfh) plant with plane knceolate laavea. 

Metnaiui ^mted out that on hi* own copy of the alxth edition uf the fJewreu 
eiaamrtifu^ tunnayua lind writton certain correctki’na which ahow that tlio material 
Ihaii to hand liad induced him onoe moro to omiFi^ and amplify hia deaeription- 
Smco ti]f;£i many liotazuata have etriveo to uphold the two LimiEiaji ^pmera, 
^<®n3tbn being legnzdcd oa juatified by ceft4Ufl tribal peouliantiM of 
caJyi hjt, aa Reeti^n wfHmia. of the vtamena, but the final oonelusion of 
the majority of writeea, a# alraody indicated, (wenu to he that they conotitnto 
but ftne genifci and one ipeciaa of tea. Engler and ProntI (jPfloiurn/dinh, 169^ 
W-i the moat reeeiit authore, redlK* to and reeloira 

*ile rejected^ name But it would aeeftk that that iji«cifie ruun* 

e^uint Iw gi\-en aa n fxiUcOtive appallarion for the many frtcea of the cultivated 
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VAMBIA.IA 
th&a 
Jftpp>neHtii C&mellift 

t«a pliuitH *«M» it WM ltjJ»ctcd by Limiieiii fln4, a* S™iBnn pr>ualA uul, iw 
oraphically hurdly tong ytm 4i^o Sima (Bof. 3/cj., 1907, sra-S j r¥itOpdi>d 

the Miivktioii lh«t (h?irf Wft* but on-e aprjciaa cf And rurt}knr thftt woiild 

hav'B Ifl Iw rtdunni to L^k ACCffp*^ two foran^ of ilifl 1 ?a 

plnntp collet them Ttn^ uid <V $4\tl thu^t rvduwi Thr^ 

to ^ .... 

Tha iMHttO TA A CflrTuption of Wu-i iBn-k) Eisountauia in Fuk-kieji. lo^g 

fomauBfor Black Ton. ^^ccordmpr to MaTIJT! OTiHor^ ffluref. Diff., 1.907). Luma^ii-H 
Mvo tho tlAitWi in Konoiir of Koriiclp n Mora’k'ian Joauitp who cOtlecterJ 

ptontff in fcho Phibpp™ lalnnda jMid Vint lh*m to liny and Pcllvcr hwUrsKin ilii» 
vaora lft&3 axkd ITW. Tlkc Abbd BcrSeoc thinks^ bdwcvicrp that the genua wwi 
nnmod after «l Iloliorip Fnfbt-r CoiiwllL who is *a«i CO lioVO uitr<Hium( 
from Jopon to Eturopo in 1739. Linnji>tka {H^Tir Cliff 1737. 2)i>i3 
mmkr^ t^o oTi^pL'ation tliat olthoui^b flepAmt<> conalguirvenM of 

a«d hod boon moivcd at Cliffoid^O gordou in Holland, no cm bod gernLlrLatod, 
nor waa ha awam of any gard-.m in Eufop whane the plant luid fen grown. 
Columonting on'tltat slatoment:* Dtojh rcfen to J. Comnielin (Caf. PL Hort. 
AmsteL, 16H9, 340). who mahro mention of the cnltEv-ntbn of the tea plant, but 
whether, mlda Breyn, talAed from or lit-u plants tranaported In Europe. 

Iw woe yjuible to aacertaitir Thia little epiaode brings to mind the reported 
rofafvnroft to the aaccod euwaoeiatJona of llw Chineau and JuputkoOe wdh cImit 
tea mduatry and thocr untrlllinigneBd to funiinli uifornidtion mgordinjg lt> In 
fftot the estplanation of the faSlun? to fji-fftsinate the eeecU niay verj’ probably 
have been due to the not unueilAl eiftruinitAnee of these IketirMT been boiM bofoxO 
beinj; allowed to be exported. Du Haklo (frOHi- CAi¥*a t^;^L tmnjLh 173<k 
iv.p '^1) i^aka of tea oe " eiKifher plant made use of in physEek.^' Ho then 
t«lh Ujf Uiaitthe beet t#^ gniwe m the middle of the trvea whieh ore nluit exposed 
Dwi vtth Lao? to the ■un.'"^ The tee whoae leavae axe lon^ and largo ie the l>Mt, on the 
C^ntror^' that mhich hath eiisaU abort leaYaa ia not eetecthod good ; iluit whireh 
hath ita lontite euHed ia the moat Valuable, and Iliac which hath tlKim qiiLt« 
■mootli ie the woraiL^'’ Hero we lia>‘4 the pre«tie«l man dLrtcuiiaing the lat^- 
anJ JuiuJ Maavad forme of the plant for whioh the b<jtBJLbt of that time inVeftt^ 
Iiamee. Hut history b Only repeating iteelf. Had the Indian phinEetii cou- 
eiderffd tbeee and Other iUch pAoeagp^ they might have saved themeelt'ea tlie 
trouble and exponno of introdaring the fnwl imcMoth'leatijii Chinew plnnt, and 
taken at once to the largo luui buLLato-kai-ed A»am indigonoiM, 

Tllwre are Jieveral ouitiv^bed and wild formi of Jin, but only lliO 

two that are of ceononno mteUNt aod* jt might be Mid+ of excoptioiud veJue di 
h&nn^ need be hero dealt with; — 

I. r^mellla Japonic (ineluding JV The Cultivated or Clardea 

rj«.iTui.l ltikL TliLia plant may he spoken of as a modem intrvduction to the 
gnrdotli of Europe and India. It b accordingly not dcectibud by the early 
fatlim an. ncnrdoningr The y^'ur ITSf^ is generally mentiotied oe tltat of greotiwt 
intereet in the hbtory of Ihis cOBnaUiaa, emce all tlie belter km^wn kinds may b^ 
ijud to have appearetl HimultaneoLuly about that time. For twenty to tiurty 
years flubfequently eousuierahle intortMt wne taken in their eultii^ion, and ih^ 
number of ferms^ grown in hoLhoUMri^ multipbed rapidly. But the great delay 
in tl]<eir tint arrival may be accounted for by the maritime tEruggleO for »iii- 
pceniany in tho EMlem trade, betwewi the Fortugueflo, DuErh Orui Sportwli. 
which eulminate^i m their temporary expuLuco from bath JapUO and China- 
To thifl somr cLccumsEanee aloD u Urgeil^ duo the eluoud of religioUi e*?i:r«y that 
oppoeed the dovelopmenS of the trade in — 

± Cl Thu. The Tea Plant: the I'u or th'a, eAr, jArA of ihe Chicoae and 
cAo. I*^ha of the Japanra^-^wurda which ha^-o praetkaUy aceompam^ 
ibe pcrparod huvea ae tea, ir. tvy, jAr, cAft, rAai, otc., otc-, into imiat of tlio laci' 
gMOgre nf Europe and Asia. Tlie Engliib word, tea was onginaily prououneed 
liko the Chineoe ie or A?y, heneo Fop® (JEape 0 / jAc Lo€i\ ITldji rj^ymes it With 
obey. It obnnged, Jmwrw, very ahoitly after., sinee Edward MwiV rbynw*^ 
it (.ITM) with airp- F,“" 

OaMtat.— ^^-eml writers report having met with tho tea plant in a wild cufi- 
dition m certain parts of China and Codbm-ClliiLa, It was diioovered wild, 
at all evenla completely aoclunatioed, in variaui pncta of Awwtu by Bruc^ ^Ut, 
Jrtlkms and Charlton, and the so^ailed indigeiiMitt liabitata were examined by 
tho Ton ConmuHioa " and epeoialiy reported on by Ofdtith. fn I9A- 
wild ten plant was found by me na a foitiOt tree or large bush in the enetort'^ «rwcl^ 
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4 >{ a|^a|ii+ in lti'94, w-ila sp^iAlly inVrat i^piUxl in tliP Xa^a ttUa 

in •HnnincH; with nn pl^r>rt tci ruwvriitm to thi^ And htiahta 

cd OLiltU'nEad l«n pLnni oxiatcd On th& u-dd or aocliniatiAod AEOOka. Thcrv 
doubt rkint it hn* luson cLiltivaE*Mi for Mv^ral oontndri At 
b lTpp,*r liumui And th& Shan StnEJs*, And doubtlAM cnAy bo iriLi jti thrt** 
ComitziH alaOn thouifll dOCOltlini to ino«t abaervicFni it 0«un in umlntod apntfl. 
nmilAr to ibnw in tRn gpe^lfr part ai tKe Amiom a,T^; hanra it cauJd of cour«o 
ujidpT oonditLOiu ba upriGld aa a aurvival of formor oultivatiais rathor 

ituill All niAnifwtingE o tcxdy mdij^iioua babit-AC. Wf. AgrL £^d^., J Xo. 127. ] 
HiitorT.'^Bn^EAC-hnoidor {Bor i^iifu, 18^2, ii, 2^, wtntn that thn ton 

pJont id mantiocLfll in (ho anciont ChinnAfr rHcliOfW>% thp ft u 

there oaJlod *ia and it'ri-fii ffc'a meaninn; biltor). Ho furthor os^plaina that 
the CliiiicM charaotor T’k. wbieh Km ao many Qthw moaningn in thn earSy CbimoBo 
claHacOt imyK bowo^^r, iipecially' mpont tna. Hs thon adds tiiat tha 

00mpA4*at iVtily modem CfiiniKW ebanuptor ch'a amwe thrOii|;h a eonfuaion inth 
tliat of pomourbors hotweon '2(>2 B.C^ and 'IS A.D., but that it dad not oOmn 
into jE^craJ nt# much bofora tho 7tK Or 8lh t^ntufiH. 9a in tho Aame way thd 
thxTBciw m(n^. whirh would appoar to d4moto th^ t«ti plant, oceiifa a* 

U'ai ton vG^-tabla) in worka ^Tittcn tnmo oimturtw ii.Or Thn SHan* and 
BiifrnonA to thia day u«s pkiklod toa^Jaave* (•» iotprt below 1 mor* iW a v^gatahln 
ralitli than m a boii^Tap^, and it poaaibla that thia may have l»n tho 

Hnadalton of UM- dlinHj^ tbo iNirlin^t olaaawa timoifi of China. We read that Vlr'anff 
.IfeDfc, father<-an-Utw of tha I^m|iofO|'+ in tho middle of the -Ith eonlury+ woo foed 
of drinking tea, and aot it befoto hid frk'ndff+ but thoy found it tr>o bitter And 
|||afi4!ni]|y deolinod, feigning mdiapOBitidin. So again BrotHObitoidor toUa im 
that a^COftllng to the CVo-pu—a EptwiAl treAtiHA Ofi too, pitbbalwd l«lwet«fi tfi* 
lOth anil I3th oenturietf—the Emp^vr Wen-tl waa reoammendfid 

a Buddhiat pHeat to drink boLlod min^ k'a^'ew a* a medioina for heodiiohe. 
It li Aomewfiat OUfioiU that Kfempfer eelat'M^ a amiilor Japaneae imditlon that 
wnnld Hem to attribnto tho introdliotioin of the plant to that ODuntr>' by J^atlruk 
the third 9on of an Indian Mng- But if the l''u' of ancient ChinOio claeoicil be 
aroeptef] denoting tea, it may ha.^’e originafty been t^wed tti a Jttedieine 
obiameil from the pl^t known aa mtng, cA'iam And JtlilUr Hid habit of ilrinking 
a dwocrian of the apecinlly prepared leaVoA, thOFo would aeem no douhtn ii ef 
^mpatntively modern od^n. In tha Sith century JLD. wn havo tha dfiriE im- 
danbEed evidonoe of tea Iiaving baeome a reguliir induet^, far in the imnala of 
tha TAng Dyttaaty we loam of ita being aubjectod to an iinpofial duty. It woa 
OoE rrgiilariy ctiUivated in Japan untirtlie I3tll oentu^'. That tea drinkuig in 
tlw tvH of Eha worid ia quite a modem habit may bo hiforred from there being 
no claa«ic namoA elthor for the plants the ptopaied Isa^'ea or the bovemgn^ in 
Japimeoa, Sanakrit^ Arabic, PnraiaD, ^bww, Gwk or Latim 

Marco Polo^ who tra^^ellcd in China 4|in tha tea diatricta of Foh-^kienl in the 
13th cenEuryp makea no monlion of too, noither the plant, the vej^table nrir the 
iwrerai^ and yet it ia well C4itabliiho<l that the plant and its prupertir^ wi^ro 
“ fully known then aa to^ay. sd- Vide* u., 37‘-li, il] Bui in poaeUlg 

It Jnay be abided that ha aimil^ly doe-i not record havi:^ faiuid llw 
pwple in Any part of hia long travda drinking ooffeo. Hia otma^n le eeeord 
ia the toOie curtoua, however* aance four centiifiM pjavioualy (0th century) 
w Huharnmodan man'-liant Solaiman {AcOOtdbig to Beinaud^ d» Toy. 

^ AraXuM tc Fvrtvmd dan# T/ndr ft a la Chinf^ ISIS, L* 40) wrote. 
The poople of China are OOCUatOUied to va^ a» a beverage aa infuaiou df the 
P^t* which they call Mukk/* It U eoEliidereid very wheleflome. Thi* pfitni 
]cav«i) ia eold in all citioA of |ho TEwpira,[(7/- i3jic|iherBen„ HiMfop, 

Cofaha, Im4.^ is 12, n. 130J* Bomuoia fin the latreduction to hi* edition of 
Polo publiflhed m 1^5} mentioru having learned of the toa beverage 
a Feraian merchAlit, Hujji Muhammod. It wb» Uaed *11 over the eoirntry of 
B wa* ealfeddli^ In Zfl6C, Gaapardn Cma (in PurtJuMM* Pitgrimoa, 
JJr, 1^). feteri to the p^^rceUrin ti»ed by the ChinHO in preeenling to their frtenda 
l«1 Maffejqa f/fiit, /mfiijorioa Epiat. or /nd.) 9ftl, in a 

bom Ludaii'io Almeiiia dateil Nov, familuly aava that it wna 

™ Cuatom with Ihe ilapung^ to fthow their frwtuia with pleeaum the pota* 
etc., efnplo^'od by them in drinking of a eertain herb^ reduced to powder, 
_^h wia esUed oh^ Maffeiua (in the teirt of him work which wni origil!UlUlj 
l^bluhecl in aticibuteii the freedom of tho OblileH Etotn Certain die oaiw 

iwoiie, eie.) to their habit of teaHdrmking. and theChblM (like the JnpAMA«), 
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|1L> AJidii. taka great |>riiie in tl» ItiafWta which they use m giving a fnnidly rap. 
Tu I pirns t<ii*«rr, .Vrrfimr, IMl) cvtals the tiiaeit* ol t«tii aa a ipedtouii*. It us 
«.ujewhAt ■M!iutie 4 mt tluit Grtpeia da Ortn tnake* no lueottiMi o( um m flae ef 
iImi coicinoditiaa brought fiom tiinu and Japan t« India. Liiuehotail (lay. 

hid., ISUS (<jd, Hak3, Su«.J, 1.. Hf'J. "ho uaiuaiy compilm from Gaic^ 
nroetkaUv rofsmts Maffritia’a aeraunl of tea-driukifig in Japuh, Trigaaluu {Dt 
Chnaf. E*^p. *« Sinar, Ifllft i.. dS-fi) apuaka of tiie bot-l«a dnuk of the Ciun^. 
C 4 U|K>r Bouhin (iPtPKUr. Tfuaf. Bot., ISija. 147) WM apparontly tho first wwollBo 
Pt WuMiical aTitrr wlw irudwi tiwntmn of wlmt would npi>«>ar to have bi»l» t«o. 
Bm llui POHOKT in riueetion dom not OWW in. hia euriii^ work (the PAytopM^. 
loSHi). He rtllla it EJioa and droetibm it u* Ilia sevonth vanely of Fvnirul^ 
iFf^nnel] t Aha<ird though thm may socm tliero would appear to ba no OCToaioti 
to doubt tfutt he ts apeakinj! of tea, Bontjua, a Ihitoh ph>'^ian roaident m 
lintovia—(tfis*. A Of, (# ,U«f. /luf. Of., ItBl. in Pwo, /»id. btr^ ro Aol. rt 
H55S. ^7 iW tiuit hi& frk'iid O^meral SpoX reniovwl aJl qtjubl W llw 

nnitire of tltP Itn* pUnt, ■me* It* liad Btixliitdl Itdi *uItLV*ti*ll m lapjin. Kontiua 
ihtiP izi>e* MU I* say iKriT. t(ln fln*r qyalitin *f th* Jpcoc-tiOP *» oft*ft m bittef 
Xha.t Euubr b** to bo Otidcd to mako il poJatablf^, and h* comparofi tit* 
t* iVio (*Dir««) of ibo iluliftiWJSiedfkni <■** p 304 >, H* thfip yr|^ 

that tii^ difieronwf Ueittrieoa bfaefa buhI t*a !■ mly lit the lucfthw of protJ^^ 

tion _ mi. fact llut t**k ^ump* niiarly two copturioM to accept. Ih Pwi ihtrw 

eXi 4 U 0 Pt ttkgnivuafi of rurw {the C^iEMi* form) from nMur* m 

Jhimul bv D- CoTMii and pn-isiilfid t* i%0; Cvttfll w*P.l to J*p*n m I HM 

lintoh E.l. Cljmpany. [BrpU*lm*itl*r. HitL Europ. Eot. DiiC, i» CktnA, lOlWa 
Albert dc^fandobto in OlrafiiiH, ilfyjwry, rlf iS, 

At our ordioar' mwHins* oTerj' daV W* took opeSy TA>s whiah i* ooipimoiuy «« 
nil ov*r til* IiuiiM, llbt ™ly ombtitf tb»** of lb* Ctountfy but al» an^ ™ 
Duub ami Eii^^ v\iq lake it m 4 dniff. The PrtidiMifl uifllwid of Th/' 
tli*ir Tld* wupe stftlpnwnt cwonr* IP Ovingtoc* Tbpciffr 

4^7). It W curifiiia, howeve/.^ tiillt in the Ai'b'l-JWm. 15H^ 
Qo uumtion ii mado of It wm cOP’^^vd to Europe by the Dtiteh t*At 

Indiit Companv, and from Kolland wu* varriod to Ragland by Lonl ^VrkinifJ™ 
and others. Id I0#t> toa-driokkng hud 3>ecoiiae ao g*nr»d that it wu* ia^ 
cdimg with cofToe* chyoolat*s etc., and *olcl *t the eoffoe-JiouM*: The EngliM 
Eaat India Companv KiOn nttention t* it. Ip lflfl4 tli*y pim* * pPOwnt 
irf Bom* tea to Kiii|f CliarW II.* and in 1«77 the C’bmpapy h*d 
sLerwl to UMiirs n regular *upipJ% ^ At thif timo tea wild m. LhHMIoq rtt 
to £10 * pouod. A f*w year* htti-r ll6«S|l a Airwt ihity on iiiiiiorta IjwJiitn 
jimounted In 3#. a poiuHl^ vam itnpCMhKh It i* further noloworthy * 

tlLAt linw ih* Eiiflt India Company drew ito Eupplic4 for Europe r** 

And Surat ami not diieet from Cliina. This eucuipfltapce wOuW thus give 
an air of plausibility to tlie statemeai ma^l* by Mandoleiu tiial tea ws* 
dnmk in Indio about tli* flam* tiiDo, if not beforVp ih* habit luid l?efJi 
iinied in England. Evelyn [Mem., IfleO* ii-. tSO) spenlu of liavic^ pmjiUM 
a ppecimetL of the rooto of the* whioh ws* so pomlexed large and minrAM 
that it iTM wond^rfuJ to ebUiider/' deliver iOp. -VpJ.s 1*^7^ l* h 

■hows O chair made of the rvoli of the tea plant which wim prreePtod by _ 
Neo^ Eaat India Gompaay to Lord Somere. Crtrimieliy iinoug:l% one in tn 
afliiije4t> and at the Mine tim* mcnt mstrncllva britauiraJ ■peoimWi* of ™ ^ 
plant aslant IS in tfci* Moime Harboriuln of ih* Brituri iliweuai 
f, It belopga to a serieH of speeitnena iwiid to have lieen 

in ^lidabars betwwn JOEIB and 1702, by S4u:ii.u*l BrowTje and Edward Bulkle^ 
Browne WB* a sFurgeon in the NJTvire uf the Rust India CumpiUiy, and <ii«l 
tima prior to 1703. He wa* tPcwded by BtilkW. Both tlj^ae olBoet* 
esiauive betamcaV Oollcrtion^p which were vmt for the inoat part to 
Petivefp U » just pOHfbl* tJiat loop prkvr to the disctiVery of the lodJgPlK' 
t«a plant in lodiA or to !}>* miportatioas Iron] Cliitia of and plants aoco^ 

plialle^l by Gorddil Oftd Fortune (piwently lO be doWfibedh the t*a pf^t ban 
glctuaUir been canv'eyi^ to India and tullivated r'Xperiijcufntaily i»onMwh*re ^ 
til* ^t^bar oOfiat, But what is m»t ourfous *f all ia that ih* plo^ ^ 
giown WM ool T-*rff+ l/n* nrF. ^trrm (lb* ptant pTWCntJy he^ 

eultivntod moat fret^uently in tb* plimtationa *f South Indiah hut 
and wa* thua very' aimiloj lO the ■o-ealled Aflaam Indigenoit*,'’ It is, / 

just poaiibl* that upon this vm- ppeeimen was boHKl tlw ruuil* 
aa givefl by Hill and adopted aubeei^iienitly by Linnieuar Ift fact Linna?us p™^ 
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■Bwd only of th& pL&nt, jw tlltf ty|>^ ol t Eio spaciifia h&3. b« a£fopt«d 

u^Vcn iy ilill Bol,. Lc.}, 

It nmy mnw be TuaelijJ to refer to & few reeent WTitem nnd to tbiu eiirf^' the 
prtciry neararto the pmelil tune. John Cukley LettNUm, In the Bwond e^litioli 
nf hit apJimdid work, tluit he ufnvefl with Kjempfer And StOLinton in thinkifi^ 
itiAL the quofillon of greeb and hUick letu, nn hIao the vij4oiBi qitulitw oi tfieoe. It 
a RuUter of mWr Age uf leaf iiA^i and mrthnd of man li factuiiv, lUii) b not due to 
thrm behsg two hotnj-tieAJly d[fT«?M5nl plant#. Ho howt^^tr, a oolourvd 

pljhto of the “ Goaoii 'rea plant and AiiiHh#r of the Bohen Tsa.^ Both thew- 
are of tsDoree €% UmK bnt by A^aaiiii planlenf the former would d4Uht1«Aa 

be ebaracCorued a# a hybridn with LLneArw>b]otig hdJLated len^'ea (ewoUT^b 
bflrtweeu the white the latter would be ^^irrd aa the typicAL oo-cAlVd 

Oiftno plaht, with abort ovate^blonj; thinbi smootb, dArk-|tre«n leai^. It 
would tiitu 40#£n ttiat tlie liner t43A ^nnc of Chino waa t;4rt^£im, tffm.. 

mnd formerly wm. onil probably itlll H ! 0 “^hiy+ not unlibc^ tkie ABaam indigenotui: 
and hence ’^nwy poBAibly atoolc of the tnO^i in/erior quAlitiea only warn Allowed 
to be exported to India. If thia aurraiioe l» oDrfecl it u bJf^liiy likely that but 
lor thm diacoveo' India of a euperior lia planlK the witkbiijiluiient 

of the toA indUJFtry there mi^ht have been eetardiorl by nUmy yenre. At all 
eVeote Indian plfWiter* regnrd tho rntroduction of Hie wJ-r«3Ied Chimw ahuilJ- 
leavBd plant a^ having been a Calamity wliieb It tuM taken them y^n of 
heavy expenditure to e^AO^. It ie BOnsewnat signifieant that, whde tho ijiic^tlon 
Df the green and blaii^k toaa haa boell thuii for the second tim* utlAfaetoriJy 
dapoaed of, it fthould have haefi alkiwed unee more to be reii'h-ed, by errtam 
iobHqui;^flht Wnters, and to thiie tiiafigiiiw the literature of tea for a great 
txmiy yearn But to return to Ij^ttdoru'A ittoat valuabtfi Work. It la referred 
to cKapiim and focuaoe in these all tlie piwiiral iiiformAtion bruitght tu 

light by the morfr tntatWorthy prevk^tu authora. The cIlApter^ aro?^^ Antfrorv 
On Tea in wldoh n^ferrmee ia ninde to ]!^fl aeparab'- bmdni or reports 

ontM tliat had appoarod ln'tweeti l^tls and ITf*^ fmoot if not all theae tiai-'e 
bean aummed by me in pr^pariiiig then article); ii. OHgni of the Tmi Plant 
l lBlI iii. Tmdo in Ten f!if4ji s i''+ Soilawid 3Lolhrjd of Culture (Sb); V. Gutheting 
(2&) I vi, afetbod of Cutting j33); viL VarieriAi of Tea Plant |3it); 

'dU* Bad or Brbck-teu |40). etc. 'Thii brijef abatrart of wine of the mor# 
iniMi^Uuiit poFtiuns of hettarkm''a bcK^k must aufEce lei indicate ita gtvyit nwril 
™ hi^tio value. Staunton b^u4A. .dcr, ATocarfAry, Smba*wy Chtm, ITOS, I, 

■*®^) revondfl the ogpcwM fnsm Chinn in Etiglieh and fort^t 
iTTfl-flJ!r—a truly tTvinumental work very [ar^ly drawn npt^n by L#tti^>ni oi^d 
Xlfca quantity i* there sliown ftuotuating between 12 and J!7 million 
pouivdB^ The King’s duty on Tea. between St-pte^mber LT^^-I and March lihT 
unauiltnl to Batts w (r™.-. Chinn. ISOO. 37*). who wiiA Seeretan' 

*0 the EUiri of Macarttte^y uf the Brituih Embassy^ proetieally cfmtmues the 
Jwrd given by Staunton, and niany instructivo portieubira will be found in 
Mutrtirn {Or. Coffij|i,+ IW13, IL, ^20-42)j Cboperi, (Trar. P/enrer Cortmi.H 171)1 
lurmy iCi^ino. iu, 337) ■ Haeplwru^ui (f,c. 128-3i!>. From these and such- 
^ import# were lb.; in 1721 thc-^' 

lb„ ivnrl for the himiltvd yenra l7iD-li^ii!) the milo^ 

^ the East Iivdifi Company amounfed io 75O.470^»Ht lb., valued At oivi^ on 130 
^llion |»A1^ steding. In 14 the fhity wa* IiSl-hJ nt foiW shfllmg^t a pmmd Tuiion 

^ additbn a enaleruf’' due of 14 prr rent, on the averaise price. From 
iJ itinV duty wiiA gradunUy romilted nnt d it fell Eo PiJ percents t nfortunaiely 
tMurse of rai#ina money by taxing tra. wm again resorted lu And 
^taMily augment^ Until in 1810 teA anatnined a duty of ICH> per cent, iind; in 
™J^ui?Ti™ the aaleA stood atatlotiafy at ^1 Tnilllon ptninds. Rilt by an As*i of 
™OA™nt the Earn India Oimnony^a monopoly wan abolished; nii rostricteil tnule 
1 ^*^P**i**<^t^ Alld redup^ the prk^ t-eri- greatly. At the sartiw tinus the 
_ y um J^werad lo frotil Is. thf. to 3#. a pound aoenrdiag to quaUtV- In 
bocome Is., in lf4t>7 it wm Od, a pound, nml in HW. Srf- a piHimd, 
in TmSr ** 1 ,*^^ TAtIhUm of tha Tea Plimt—In the first days of lea pLantuig Bpeoiaanild 
thougli the preoeniM:^ of a wild tea plant was regurded ns on indicn^ VaHetled. 
faro sucUkbiJity of the lanih Hie wild plAnt itself was not viewed with 

wu ^ be eTnpia^ied- In faet^ aJrvady pf>inle\I out* the opinioQ 

or **^tAti 4 ily by all or t^rarlv all the experts of 1834^7 iii hiwiiir 

^>«ted ChuiMe rtcek. ^ 

Haile that is «« it may be sold that for tho float thirty nr forty year* The 
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ha- vA dcip4dt\%l tJw iiay wlifin tli& jhi-oilled Cfaijiwf? plflJiL wiui brou^t 
lit At prt^nt iMJ plArit€r would for a zuomcnt drwn of plnjitii^ ChbsA 

t4.HU fow mvld uvuit ietow iho liylrid, wlule the irwi-jority would DulLlvttkr but 
ono only of iho Beveral Bo-onlled ifbdi^oua Blockti. TUo Chinft pbmla buportsd 
in the iwly yiMM of tbo inti twit dtiU bowiivur, and hnvo iha 

ecptl for 4 * ctipfliilerablo p«rt cf ih^ prwwit t<Ml arm. In iiOmHK|Uet)K>« of the 
c^i«Aiiig of the Induui uiwl CliinMo pbwla liaa come ini* exUtBiiiMs tiws ei- 

timAivo jMni» of HO-CldlodI hybridi. this cloansat ocmwiptioii may, thcnn 

forv+ bo £iblain«l by an attempt to oliwrtify the fonuii, wt nm^ aa may bo posaiblfr, 
on botuiiool ijtnndafda. , 

In n pupof rood by edd before tbe Royal Hortieolturtil SEwioty whinJi 
rel#nrz»E« Ii4ia oiraody been mfl4ol 1 havo j^ivftn my viowa in aomo (bitaib Li^ 
jhc. ii,» Til) wfl* the Jb*t botaniat who dednitely plMsd tho toH plail^ Limlar the 
peniia oiuJ m mlrenily oboorv'od llO rowgnisMl two forrila, iT*- Th^a. 

and tf‘x Tliora would aoem, bowovae^ no poiil JMiv4iii.Cfg:P m n^urdifi^ 

tbo ftnmf indiC’ate^d oa ojijji'lhiag nKirO tLhnn variatiiM if ru>t cultivated atHle# cf 
Olio aptAiaa. Thuit:-^ 

CamcUla Thwm UrrK Vir. fa) ylrldU t STApo viHdiM^ Ltf^n.. PU 
eVr^ Teo, Lattaom, Hi*L Tai Tree, 17&9, pL li T. oirwfi#, Hayfw. 
Geuwchae, vii,, p|. ’2S>: Btioth+ Trane. JJwrf- Londou, l&iO, vIl* •!»« : 

T. oAHini^ Ma*icy*, Jpum. Affri.SoH, SPC. Ind.^ iiL+ 1644« HI; d«u»i T«su, 
IV'mll.,/owm. Ae, ^iic. 1835* iv„ pb - ^ IVplL. Cai-, 

380d; ThinUotoli-Hyer, Jounu LimU Boc~r lin-i 320; otc,^ etc- 

Undor thia T aanort the following mw* and cuJtivntod atalea :— 

1. AtiM Inai^aouA— Thia hna the mature kW ranging from 5 to if 
incliu in lufjgth, and from ij| to 2f mohofl in brendth. It contnina about 1& 
veuu on o4oli aide of Uia midrib. In posing it may be bera obarrved that tha 
Value of tlie riomber and condition of the VEhiui* m the olooailicntkin of the oulti- 
VAted ntcea of tea, firat pokitod out ifi lh« P**i* and Btightp c/ lAc Tea Pla^ 
(cd, Ifl, 4d-BJ:. But tbefO aro onniertiua jiubrocta of the A^m at^L 

■uoh aa tbfi Singlo, Bnaelona, Ota, ColLegtivcly iboy aro the towt highly prixed 
and niHt widely Cultivated of all tlie Indian fomui of the tea plant. It it* hov^ 
ovoTp aomewhni curuma l* ra^ in Oviugton'a Vp^if^ to .^'toiaw (IflSW, 5^8) ibat 
liip?* kinda of tea wew ln hu time cont-oyed from Ciiioa to Induk msmolyt 
iSiajglo ond Behe.” Thia ia opjmrr^mly tlio tirut nkcntion by a Europonit writer 
tif *' Singlo/*^ and tbo iUftji.L*o natundly anaea, how eame that mime to be given 
In one of thn boat of the Aaeom indi^noua plonta 1 

2; Lnihai—6omotim« called ^Cachar JndigenoM^ or Ligbt-JMVM 
Moilipur.^" Under fav'ourable condiliotLa thia form# the largisat loaf of oU l^h® 
Indian tao. plonta. it haa bem rnewWifvd ffoiu li t* 14 by iju^hoa 
roefrfded jib pDBawdng fnjtii £0 to vouia. ft ia not foimd wild outakle the 
Luehoi lidhi and ^(KUtli It ia a rathnr dsLLcmto plant and wliU. not aafdy 

bfMLT Iho pruiiing which may be given with impunity to Otlner tea& 

3p N4fa T 4 *l—'T liu Km a long, narrow' leaf, ^nomlly from 5 to 9 hy 
inehoo, with'aa at rale from 10 to 18 Vetna. It Ji ^l?ry little cultivated except 
in one nr two gnidena on the bonk^ra of the Noga hilkiv auch AmgUC\ but li 
repi>rted to bo often Ualid M a cmaaing atoeh- 

4. Manipur.—Tllia the wild tea of the Kativo ^tato of that name. It exiaU 
thero purely and aunply aa a furwet plant, the awd of whieh^ but no t the laaf* » 
VolueJ. It ia now grown fairly oxtenaiv^y in Cachar and aomo porta of Aasam. 
Il iH A lar;ger; coanh^ and brooder-leavod plant llion the Auenm ind^cnaua, Ttw 
average- mature leaf ia from 5 to 8 inchiw in length and 2| to 3| iochea m 
bro^th and luiuJIy contoina 22 voina. 

5, aurma and Hboti—Too Utile ii know-n of thioM tept to allow' of iheir 


oriticol wporaikin from Ih* Manipur plant- The loavru ore (usiaJlcr^ 
niece Acutely Berrwtcd and diiitmutiy mare eUiptk! in Bhapo than with the othrf 
UMia. The phinl hi iiUfsation has paaaibly bee^ gromi for cenluiieB inert aa * 
v^i|cetablo tlion oe a aourw of the beverage. Tl^ aireu.iaatanoe may be fouml 
Ln Isai’c pcodiiced proportHfi with which we one at present not fomiliafr 
p, ^3:1 undec L«t.ptt.j ^ 

S. ynimoD ami fThlfva — Fort^ine tTAc«e ycaca^ Ifondcringj in CAiiid. leto 
m epeoka of tho oountry aOUth ol the Yang^lofl-Kiong oa tlw region of t’hifia** 
T. riHrfi-, thfl ten* being alupped from Slumghoi and Ningpe. Crawfocd 
End}, /o Siam and Cpchin-China* I83<l,i ii. 204) apeaka of ibe plant »een hy 
him hhkving leavea twice or ihree timea tho aixfl of tli*t of fUdiea lea,' 
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Vir. : T'A€«i Lc. 7^4 ^ 

f.f. vii^ t, 2A i MV'r. T. 0U^t; etc., etc. 

uid ut>i«r4 : the Hybrid Tee Iiidiim l;cti*^pL[iaiU«rd. 

Fortiua^ 107-'2'24) found Ihia tA the chief plimt in the bJaek-tea 

i:^)nEitry of Frth-kHmr the which fa «1dpf>ed ffT*m Centon mid H^nif^ken^. It 
u H Hinall-EenVtKl pLajit with not iivore then 12 Ul 14 vcitw on citiwf etde ef *bc 
midrib. It ii freeJy Admitted by pl^tars to b« a cro** between fir^-ni* And 
*tw‘Mta, ihci piant preecnlJy ta be indicAtecL 

VlT. ( 7 ) itfk^ X this is. the form repneeBnted m the LLnEucan Herbarium CUdm 
by A ffpceiinm* Xo. I, bait which beam no nume nor (iny record. It in lolee 
the r. i~htwm*n in Poth'^r CMu#r J!br. NaL, n. 053 ^ in Brit. MuBcum); 

rA^ 1821 , %di., t. 27 ) j Chinm Tan of the Enduin tea-plnotom 

Thijs MimW bujdi may \a wen in IndhiQ secd'^^arddnH flowering ^tnd ffait in^ freely, 
iwid thuii|;h nover pmnetl it presMstve* all iti chfwncteti«tk!« and mrely ihowft oay 
drjwrttilfe XoH-nrd cur. Hrlrff«. file Icfti'M aiw thkk tmd IflAtheryp from 
to 2 | inchplii lone, imd vary from Vf to ^ inch in brmdth. It Haa rAzely svw 
more tliau 8 definite ner^'ee^ whils rirJrfJ* iiam fd and fro am tuunJIy 12 to 14 . 

It H eucntialLj a bu9ii+ nod even if pven the chance it mrely if ever takee the 
pf^plflj-tree form of the other mcca. Nn one hna recorded ttw existence of thi< 
pltttit in a truly wild K>nditiE>n r nnd what ie much mnr^ OuHourip it |J mo» 

■hondantly represented in herbarift 4tt coming from India tlmn fR>lii Chitl*. 

Vir. (i) ; T. MS .; T. mridi*, irofh. Vnt-t Mdm 

n. 070 iff C. fLrri£an>p iftJWb.* ij&Ql. t. 34K fur deecriptj^nh This 

intereflthifi form nppeara' to ha\'e heeqi^ met with Alone in MaIhcoa and Fcnan^t 
and Bi per^L^n the moet tmpieal of aJI the formn of fw tn r tint actually cultii<al^ 
u Idi. It ■wetnf probabla that i£ may have ort^smatedi by hybridmtiion with 
riwrfu (wmo of the better known fomu of ten, eucb ns >;-«?. In Ihu 

Light the Bog!:ge4ticilk above made that it may be tlie plant Roxhargli dciFi^Ated 
M r. ii^ffMrl^ becoTnrfE of more than botanicaJ intcmitr At aH evroU both the 
ieeality amf deecrlptinin gti^'en by Roxburpdi ^it ^»r■ imwimrnt^ to a remarkable 
d-^yrw. This is tlie plant ■nsen by Griffith at Prittgett war >]aJji^A. 

la unler to obtain the tmn value of the -charAotere abo^'o indlcoJted that jhv 
dr|radcnt 00 the veins of the ImvcAp it 14 nccCAAiuy to examine the ahoot* which 
i^hg dMiiCtly from old wood, that u to aaVp ihoobi low dawn on the iioiiL Of 
dw alanipiir And Adoam plftnts^-^thooe in rm^ fAvniir in India at present—it ni*y 
be eo^d (bat the former ui much more Hardy thim the lotter and ahoiild occord' 
iEigly bo iiomI wherever iia-hility to drcu^t existH- The Amam gi^To, bcwcveTp 
A thinner and inorci delicate leaf 'Aith mote (Invour^ and the value of tbe leo made 
it ia decidedly ureater. A11 hyhrjflii, oO Dr. Harold H. Silaon afiifinAp shottkl 
he avitide^l; in oth^ wordop all nlo^tA that ahow from 10 to 14 teina—-the inter¬ 
mediates Iwtween var. end ICf- jPrefcp and Blight* {Lot od.l, 42--50 i 

ittann, Fofldrj £}^ur. Quo/ixy of Tea^ /ad, Tw. Ammx.^ 14^^* No. 4.] 

BAHLV ^A^OEAVOVRS /.V INDIAN TEA-PLANTINa. 

Dlicovert- of Tern PlAttt In InAIa. —D (Hicultifo having arisen witb Early En- 
vtiiua^ the British Hnvenmient realised the danger ot bnidng no other dfiavour*. 
joiwc of tea supply than Ohiuk, They accoitltnglT interwited the Ejtat 
Indio Company in an effort to produce tea in India. Sir Joeeph Banka, 
^^nnnendwl Warren Hastinga to attempt its ouErivation in 
Bshof, Rnngpur or Xueh Blhor^ It appears to live beon difleovorMi 
w originally by Major Bnioe^ siibsequrcntJy in Mmupur by 

Mf. Scott, somewhere between 1821 hud 1826, but little atte^lti^^n was 
r^l to that -circuifistaTice autil ftome yemn later, Loni WLIliam Beutinck, 
4wernyr-0eneral of India, in a E^lntiDn dated January 24p 
■^'^orndy took up the matter of Tikdion tea etdtivatiot]. A Cominittee was 
appointed by him, with Dr. N. Walbch as Sec^cta^y^ to report on the 
ihottt hopeful sitoAtioiLs for an experimenta] eultivatiob. Mr. G. J. 
trordon, of the firm of Maekimoah k Co., was dispatchetl to China to 
Enocure seed, to collect infomiation, and to bring to India Chinese eultiva- 
He was, however, .diortlj after reeaUed Realise wild tea hod been 
^^isoovered by Jenkins and Charlton in Assatn, But had Bnice and 
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Early Endeavourj , . , i i .. 

Scott’a discovefifts r«eiv«J the atteiitien their ileacrveil, Uotdoii tett 
pOBfiiblv would never liavB been esnt to CJhina. An it wa^. wallich 
refused to belicvi? tUat oven Jenldna^s plant was the true tea plant until be 
Jiad a aample oi tea made from, it and «45nt to lum. In due time a Ctnn- 
mission waa appointed to visit Asi'ani in order to report on the tiiaooverv 
of Indian indigenou-t tea. It conaiste^l of Prs. ’'Ii\allich+ Grifiitn and Mc¬ 
Clelland. ThuV could not agree as to the plant, but for the purple of 
the Govsmment experiments retammendil that tb^ Himalaya should 
be first tried, then Assam, and lastly the mountains of Sonih India, 
Thev then added that “ the C?hma plant and not the degTsde^l ^am 
plant should bo experimentoti with. The eontroversy about black and 
green tea and of the separate ptaiita from which these were supposed 
to be made was doubtlesa the wilJ-o^'the-wisp that largely inliuented 
Wallich to lay down the dictum that tho Indian plant was a 
and not a 77 jVvi— a (.listincrion^ as has been shown, withont a dim^reftcep 
and one which greatlv retarded the Indian tea industry", Uiuortu- 
iiatelv for Wallich hi 9 so called f has ainca proved very ninch 

more valuable than the the merite of which he extolle*! and winch 

alone^ in hisopinionp should have been cultivated. It may Ije here ^dd^ 
that it itf remarkablEp whtn so much difference of opinion prevauea a^d tne 
exiatenee of wild ten in Assam had even been challenged, that no one^ouight 
of drawing attention to the specimen of the tea plant from ^nlfibar 
preserved in the Slosne Herbarium, Had this been donCp we should in all 
probability hnve been told the history of that sample more deEmtely timu 
we are ever likelv' now to leani, and at the same time a fuller coliceptioii 
of the Chinese tea plant woidd have been obtained than pofl^jessed by 
Wallicb iud uthere, who denied that the Asaam stock was the true tea^ 

yielding specie]^, i-o aax 

Wailieh, Royle and Falconer (iourii. Am* Sx., Ikng^, i&M, in., 
upheld the Himaiava as the preferable Jocalityp while Griffith and Mc¬ 
Clelland urges! the claims of Arsam, which they regarded as the ii^genous 
habitat of the plant. In guarded yet unmistakable language Onmth gave 
his opinionSp even though thene wens iiumkal to the views of bk superior 
anil colleague. Dr* Wallicb. Gordon was in consequence re-deputed to 
China, and on his retura to ludia with a supply of plants, se^da, etc., he 
resigned his connei:tion with the Cummi^ion without having written an 
account ol his joumeya in China. A third miaaion to Chi^ (the 
of which were prtiy home by the Royal Horticultural Society of Englandi 
was organised and surcnBifiiUy condneted by Mr. R. Fortune, who 
in consequence, Thrse Ttarf* Ifandma^s in China (lB4Th Tew DwTrifts ^ 
Chuxa (1852), and A Atno^ iha Okin>w (ISoTjj, These wot to 

coutain full particulars of his studies of the Chinese industr)', as e ^o 
details regarding the plants, seeds, otc.^ conveyed by him to Indin^ 

C'Cntinuiflg this brief nkKch, it iTufcy l» Bdctwl that iu Ijidi* it»lf * “j*™ -E 
of bcKika OfHl report* on tco appoMreU in mpkl Anon^ioo, from tise 

ihA" Tr* CommisflionV report. {C/^ Ordlffitfi. RtpL of Tiw Piant in ' 

IS^E>; 0- A. Bmcff. i?rp#, .Wonu/. Tea and Tro PhiHat in „ 

PhU. Joarw., 1840, l"2C!-ai; aIh> Avc. Manuf, BtacL T«. 

AtfOam. 1S4I, Charli tiM, Camop. rrt^iMrd. Cmc, iTra in 1 J 

in fliW.p Pmdr Be*, ind . 1^40, 257-111 ; JauirtMon, Tm m ^ 

ulao ffcj?l. OotL PLmtai.^. in JwrTi. A^.^Hori- Sac. Indr, vl+ SI ; 

A»Mm Tcrt. I 8 T 0 ; Coflhmu. /nd, T*n, iB 73 ; Cwnpbdl, Profit. C«a 
flar. ArU, l«72! Moiwit* Cvtt. and M/tnuf. p/ Tm {iRt ml.), t«74! Ctoud 
Tta. itt Cull, opkJ if oil u^, 11M)3 s BfUrtlMr. £?**«. and p/ Tta, WIW ; *!*• " 
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ESTABLISHMENT OF INDIAN GARDENS _ thba 

WlTV% Ofmrdea 

4 fi Giviprt Tea Colombo* l&OO ; Sch-ulte Lm KoIp,^ 1^1, ii- 

37 - 117 ,J 'tiy&x mji>v thoffrforUp bo vih^ipwI AA AtElfLlilylng tlio oitotiiHi of 
moro or Ibw< Uitoniefll publicntkoo^ irkfiitioiwd In tti** opening pona^^h. Hul 
it bi fiwrittrtJ to mention otill two othor ¥norka, vi£ :—(«!> Br»tf*chiw?idtr » fiistary 
Empmn BotanKal DiACOPt^i** i* CAino—A InUy atupendoiiB VoUltdr’ wtiioh 
imHewm Afiil mik'Od ofu+ii C|tw>te* rorj' filJly llwiait of Uio scionciflA ftuthora who 
li*ATi- writton on ihp ClmiMfi Tea Plibnt, Mni Siifltly {ftj Pnjf, J- J- !^lii a 
I wiiMttrte* &f /optfiip Um. whScb givr* a 4 i‘li|ahlfiil »kotali of th^ ^rtrly hlatory 
cud FiuwlfFn Ati-^iopni^nt of tho iod\ulry to country. 

NtUii^rflUH reportA w'^&IW i^uetl bv tho GflVemfiieiit of India. {rom the 
dare of tbo appointment of Mr. a A. Brute in ISM, a a Superintendent 
of tbeir Ab 3 $,ui plantations, to tbe time when they ceaaed in IS65 to have 
lilreot; tutareat in tea. Theee made pnbbo the diwovpiiea aceompIL^bi^i 
anil the esperiem'e gaiiieif- It had been ffoely annoimced that ^hen the 
inddstry no bneter required the fostering eare of Governluent. it would be 
handL^ over to private enterprise^ The progress in .Assam vfas such that 
Jong before Govenitnont couid resign their ttiniala^-nn plantiitioua they uai»fc^ 
had retired from Assam. It may he here mentioued that the fir^t 
sample of Assam-maide tea vtm sent to Engfnnd in From that 

date the progress woa rapid. The other day, while esainlning the 
numerous papers on tea pteaen'od in the India 0!Hc!e;^ I came aero® 
what purports to have been tbo first flvdeaf of a couiitiercial sale of tea 
made by Government. It ia signol by Mr, Thos. Watkiii;?, Saperinteudent 
of the Oijvenijiient Plantationand endorsed by Np Waliirh, ?il.D.+ 
Superintendent H.C. Botstik Gaidei®. It is dated Jaipuj, Upper Assam, 

Mainih 184A and headedji “ A Novel arul Interesting Sale of A^^-iam 
Teas—the First linportation into the Calcutta Market/* That cLrcnLar 
{reproduced, JauftK Hortr Soc^t 1907. xx.vii.t ^9) aim ounces, in fact, 
two parcels of tea ofiered for aate. namely thirtv^ chesta nmnufat: lured by 
the Singhfo chief NmgiwlU» and ninety-five the produce of the Government 
tea plantations. It mav thus be not*ii thnt the Singbfos were uctuaEly 
maniJacturing tea in Assam at the very rime apparently that Walltch 
challenged the prodticrioti uf tea as the evidence necesMiry to coniiince 
hinii that the Assam liidigeuDus plant was the true lea^yieliJlng species, 

Pint Pubik; Tea t?arrfj jts,—T he Sihsagar (Jaipur) plantations of the 
(roveranicnt were sold in 1840 to the A^am Company—^^thc htst tea 
coiKtirtt, and to this day very much the largt.^st Company lu India- It wes 
Mything but prosperous during the first Iff years of ita existeiurep^aiid 
its shares fell ao low that thev could hanlly be wokl. But about 1852 it 
began to impiove+ and with tliat aueeess the tea industry appeared so 
promising and nttractivc that spifeuktors eagerly nished into it. ThE> 
discovery of the in'digeiious tea in Sylhet and Caehar gave the impeius fl4id 
far an expansion of the itidustiy" into the Snrma valley, and in a fevr yearn VlutalUlraL 
thrreafter the whole of the uppT portions of the province of .Xiwam jly>Th 
tie Bralmtaptuni and Surina valleys) might be d&JU’iibed u-'j converted into 
* huEs tern ptantarion. About t bia titne (1853-5) tea - plautini; waa otgu nisifd 
in Doiieeliug, aud shortly after followed Chittagong, Chola Nagpur and o^flMlLnc 
the Ehara#. Ultimately tea cultivation spread over every ilktrif't of India 
where there was the least hope of i^uere®, biit with a rapidity that was 
certain to culmiiiate as it did in the great diaastet of 18d5-7. It m nt*edleas niw^, 
to dwelli on the caiwa of that disaster, but the render k referred to Mr, 

{afterwards Sir) John Waro-Edgaris full report. It wa^, briedy. a natural 
rauscquence of reckless impetuosity^ ignorant rtujiervijion and positive 
mthonftsty* Fortunes were made by the few who realised that thu tide 
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Tpould turn. TTn' b^tt-rr jsitnat^ gurdeaia w^rr [iiircliA*iHl fur fpwcf 
nipeca than they had cost pounds sterling to coiwtrtict. Now compatiios 
were fonned to work theiiO aiid with tht Avowed puipose ot growing tei 
for itfl own iiieritA+ aa a ciouimorcia] article^ Rud not for tLe purpose of 
Belling gnrdeiifi at a prolif. Out uf the^ trying tiraea the induBtry row ^ 
on a firmer founciatiopT upd tho subsequent prosperity' itf oue of the niarvola 
of jnEKicru tommercc. 

If is not knowTi how tnuuh lno^t^^y fhe Covernmeut of India actually 
spent, Irotu first to last, in their efforta to ingraft tho tea iiidustry 
on India^ but it would appear that Gtjfdotrs ramions to ChifLa and the 
expenditure of tlie l inJiati Tua Commission eame to olose on £ Id.000. If 
we ssi?itnie that sum to have represented but one quarter of the total 
expeiullture actually incurred, the reault might atill in perfect faimw^ be 
charartetif^d aa one of the moat profitable undertakings of the AdminiBtiBr 
tiop of the Empire of India. There has been orguniAed a new industry 
the value of which may be judg?ed of from the following circuiustances l— i 

Tea now occupies half a million acres of land formerly waatOt and of thia 
64 per cent, ore in the pro^Hnce of A^m : the Industry now gives kciriitiva 
employment to oloae on 600,000 persons : the capital invested! in it comes 
to well over £20,000,000; the first exports (18^) amounted to 488 lh.» 
and in l9o4 they stood at 200 million pounds valued at, say, £6,000,000 : 

furthefi. it may ba claimed that, os an ofishcot of the Indian industry, 
Ceylon has been saved from absolute bankruptcy by the substitution of 
tea for coffee ; and Isatly that India and Cejlou have given to Ettgland 
a regular supply of a much purer and infinitely cheaper article than it 
formerly received from C^bia (see p. 240). i 

CULTIVATiON OP TEA. 

ICoHtnb^iied fry Hahold H, Mann; D.Sc., Scientific O^cer to (he Indinn I 
Te^ Axeoami&i, pp, 21&-3G)p | 

Object. —The object to be attained in tea-plandng is the prodnetiou 
nn (he tea plants of a constant succession of young shoots thronghoiJt f 

the season. The youngest leaves on each shoot only are capable oi being ! 

made into tea, and hence it is easy to see that the growth of tea occupies - 

a unique position among agriouUural industries ^ Few of these conceiy \ 

themselves, except indirectly, in the production of leaf : still fewer limit j 

the crop on a perennial plant to the youngs shoota. To obtain the results j 

needed, the methods applied have a ven' special oharact^Tj whkh hoa 
mnde tea-planting one of the most techmcal of those industries which | 
depend on the culture of the Und^ 

Pff5( falfvres .—Tlie first yeans of tea-planting in India were, for 
the Jfcaw>n jiuft indicatedj almost a hopeless iadurt. A very siusU crop 
was obtain^, the leaf waa plucked when too did, and a lai^ part of ths 
tea was hence all but unsaleable, and the early planieia hid to buy very : 

dearly the experienoe which has made the tea industry snob a great and i 

profitable speculation. In Assam, till 1848, continn^ losses Dccmred: 1 

from that time for the next four or five yeaia tbe Amuim Company, the ; 

pioneer and only eompuny in the proAincet just succeeded in paying its J 

way ; thereafter, tea culture became exceedingly profitable, and if ch^ks 
wete received, such os the memcrable panic of 1866, it waa uot owing 
to the character of tea oultiiie^ but rather lo financial dealings in Caloutt* 
and in England, coupled wiUi certain fraudulent opemtiona on the spot. 
Though tea culture hfcj been a profitable industry since 1853^ yet the 
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methodE h&va becE croDtrinuBiJl^ improved. So far as the plant# cnntkwH 

in? ponca-Twed^ the methods of praniiig. of plucking, of cnJtivatioti in 
^iieral, have constaiitlT been amcliorat^^ and inipTOYeiDcnt is still 
poing on, Tbo wiiitt ii shown in the Lncreaae of rttip *, in 1&7^ thus crop 
in Assyiiu was roujjhly from 25D to 2W tb. per ftcre^ and in 1904-5^ In 
Ae^am, Oachnr, Sjihet and the Diiars, it ranged between 450 and 500 lb» tmftmd 
per and, as a rnlep the leaf plnckod was* finer and more capable 
of nmkin^r good tea than at the earlier date. The manufacture of 
the leaf baa undergone a total revolution; the rolling by hand, fu* also 
the dr^-ing or firing over tbareoal (and the illcndant evils and risks of 
these methods) have been eutiiely abandoned. Bince the ibtioduotion of 
the ttrst feeble efiorta at manufacture by machinery in the early ^aistiea, 
stage by stage the older method-^ Imvie dkappeared, and now the work in a 
tea-factory is or can be made, in a very large measnre, an Atltoinatic process. 

Space cannot be afonled to trace the development of tea cnlturo 
and nuinufdcture in India from the earliest to the latest stages, mtemsdtig 
though such 1 story would bo r all that cad be attempted here ia to state 
the most approvetl conditions for the culture of the tea plant, to describe 
the methods adopted in planting and m&intniziing on estate, and to give 
stome ai^coimt of the principles of manufacture at present in vo^e. 

tocj/yr/ef and py/jTTfffes.— Tile rno^t suitable localities for the 
culture of tea have been, from the begiimingp a source of fruitful dis- *^™^**" 
enieiion. Already in 183fi, ol the men best qualified to judge, some 
maintftitsed that the North-West Himalaya with a temperate climata and 
DocasionaJ frost would be fonnxl the ideal situatian ^ others, that Assam, 
where the plant had been found apparently indigenous, possessed iron- 
ditions ven' simihir to those of the best tea districts of Clwna : while the 
equable climate of the Silgiris was also recommendedK Truth to toll, 
there were elements of vantage in all these localities- The: ideal tea 
climate, howsver, is probably t^fc of Upper .baaam, and perhaps of Cachar 
—those districts, m fact, where the apparently indigenous tea had been 
diwovered. The liilliy colder diatrierta of Dnrjeelitig, Kumaon, the Nib 
giris and of the Katigra Valley hai'e produced very tsnoctssful plnutatiotia, 
hut in all theae the crop per sere is ver>' ennsidembly smaller than that 
of Upper Assam^ though this smaUuoss of crop Is often (though not always^ 

Compensated for by an increti^ie in quality in the tea. On the other haiid* 

Tery aatisfaetory results have been achievetl m the hotter and drier 
districts of Lower Assam, of SyJhct, and in a less measure of Chittagong ; 
hut here the tea produced his always been itifeTiOT in character. Tea 
reqaircA, in fact, neither a tropieal nor a tempemte climate, hut a snb- 
troptciil One, with a fairly moist atmosphere throughout at least the 
greater part of the year." In point of temperattirt the best growth is 
pcocinced with ^ daUy variation of temperature, say, from To" to 85“ F. 

If ii goes far above the latter point, damage resultSt unless the high 
temperntnie ia aocompanied by very moist cooditions : the highest shade 
tempermtiUre nsuallj reached in Upper Ar^^ni is bom 95^ T, to 98^ F., 
fcad this always during the mJny Eeasan. (July very slow growth, on 
the other hand, takes place much below T0° F., and though plucking 
cofttbuee in many districts when the dally maiimUiti doeti not reach thiiB 
yet the intervals between the crops of leaf become very long. 

^^tintig part o| ihe year, almost all over the Indian tea area, no plucking 
to «<tteiupted, eulI then the temperature may go down almoat to freeEing 
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pfliut without cklxlBg^^ Froat, howcv-er, always hlucb^Mw the leaves, and, 
li severe, damage the younger twig# mx the buah. A» to raiEiMh the 
distribution is of more icoportaiice than the atnouiit. Sixty Luebes pt?r 
annum, Well dletributed^ is ample. The beat Indian tea nieas receive 
about one hundTed inches^ tUougli there are many on which a mueh 
greater amoimt falla. This rainfall ahould, however, oocnr, as far aa 
possiblcr throughout the year. A lotkg droughtt at any season, is fatal 
and this fact baa bad a good deal to do Tfl-ith the comparative failure of 
both Chittagong aud Chota Nagpur as tea dbttfctSp 

SiitiAifon mad Sa//,— Equally important with the climate in 
determining the luitabilitj or otherwise of u locality for tea euiturv 
ifl the character of the flituation and of the mlL Early in the history 
of Indian tea there was a eoiisiderahle prejudicep doubtless drawn front 
the accounts of Chinese travoUcix, in favour of plautillg on hilli or steep 
elopes. But there was really nothing in the preferentje: if the soil is 
suitnble^ it is better on dat than on sloping Jaim, especially if the latt^-r 
faces south or south-west; If the laml is not suitable, it is oertaliUy no 
more so ou a hillside than ou the level Nowadays it is recognised that 
the liatter the land the better^ other things being equal 

There are two points ift connection with the physical texture of th? 
soil which are essential if tea is to be successfully growti^ It must fint 



tea DuJtnrc: in the former ease the bushes cease to yield, and become 
the prey of diaeaae; in the latter they die out. It may be said tba6 
tea w^l grow in almost any soil provided it be w'ell drainedp but it doutUhes 
best m a Lights sandy^ deep loam. If the phyBacal tex^ture of a clayey 
soil is suck as to give it the porous and soft ebameter required (as is often 
the Case in South India and in a large area in the Duursk it may form ex¬ 
cellent land for tea eulture. There are two claaeea of aoil specially to 
be avoided: first a stik clny% of any kind or colour^, impervious to ram 
and which rakes or hardens in the sun - and second a very loose eod 
tying gravelp which in the absence of regular and ver^' oonatant rain will 
ultiRiately produce a stunted buab vieHing little leaf. VVherever the 
land is doep^ moists fairly porous, well drained or drainabJe at all seasou^t 
and with a sufficiency of plant^foodp the tea is likely to do well^ so far [is 
eoil cHsnditions are concerned. 

Chemically^ tea demands a rich aoUr and has tmtially. except In the 
south (where <M coflee land has been employedb been planted on virgin 
soil cither forest or grass land being udJis^ lor the purpose. Where 
the attempt has been made to put it out on soil previously used for the 
cnltivation of sugar-cane or cotton, it has almost uniformly grown very 
badly. It refuses to Nourish where houBcs have long stonvl even though 
the soil may be quite lick hut this b possibly Largely due to the hardening 
and compacting of the soil. Exception being made of special conditions 
such aa that just described, and provided the physical character of th^ 
land 13 equally good, the luxuriance of tea seems to vary directly with 
the amount of organic matter and nitrogen in the soil^ In virgin soils 
these two eonstituenta eeem, in India, to be clcaely proportioned to one 
another. Exeeae of vegetable nmtter lea<ls to the production of a lurgs 
crop of weak, watery tea without flavour ■ m tbp oEber hand+ a soil deficient 


Fraa. 


Situation 
and Soils. 
HUH 

nr#iM VlAlaf. 


Ui::p<iHi*r 


nc^EumiBati 

PlinL 


pdOatahe 


sr 


Otr po^ltiPIIU 


in theso conatituenUi produced Didy a small crop* and, moreover, the 
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CaltiTfttiDn 

plants will nlmoftt certainty be attacked by blights at an early age. Much 
contfnveriiy haa arisen as to the caii-fe of flavour in the tea* produceii from !U4*tko of 
certain aoit, notably those of Darjeeling^ and It now aeemet most probably, ** 

to bcconatoted olodely with the presence of relatively large quantities of 
phospherio acid and potash In the kiid+ Other eames complicate the 
qucrtion^ but it is almoet certniii that the mineral plantdond eonatitnenta 
hold a very important relationship to fiavonr. The presence of more than 
a veiy^ snidl quantity of Hme in a soil seems almost fatal to auecesafnl 
tm culture : the average amount present in India is under 0'^ per cent. 

CHBMfCAL CtfARACTE^fSTiCS OP TPA SOILS, - Amm ^—Ttie iioild actually Am. 
unJar ten culture at prrweat in India nn? of vury great v&rualy« In tha 
BrahiDiipttLna volley while all tlie t«* liuid is oUuvliijn^ thus beat nvulta 

hmw bEwn obtuned on foirjy light, ml. rathnr cOarae auid or iill, or DU tha 
*t4flpn oldor^ nod irdder olluv'jum whidl foniw aoioJl plaUMlUX Iti Cortoio dlilrictD 
^Tejtpur, BiihnAtli}. The following ura typical AfialyiMSw th# samples having 
be€o takrti from iho surface to I& Inchaa iiaep :— 


— 
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CwS'ar mac —Ttia teiSt jfi tho SuTTTUk valloy (Cacbc^ luid Sylhet) 

wfta DriginolLy pl^t^ almofit entirely on amaU hfUa {ferfw) which occur over 
aJt thcaa dLktriota* and winch were suiroundrd by low-lying iBat lamk 
oftes awamp, Sludi of this low land was in Inter yeari found to be p^ectly 
Ohpablf^ of dminaga, and wbem drained formed vwy rich boctap SDQlCtimea of 
wtoetuHra of black ioeI highl y charged with organic matter. Tea Iia* 
^n found to fleuriah r^cctedingly on thcw ao-called " noil#, wl^iirh pio- 

f anortnoiu orCfM of low^iiulity t«i. In Sylh«t in ad*^t|on to theae typae 
lamb m^lch tea Jibb been plaa(«J oil plateai,i land aimilar to that in tiw 
BrAhnuipiitm vallyy. The '' tefift ond “ soita of Cochar and $ylh.ot an? 
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Thf^ tHMi Imid or CirtttM^ji roflenkbkos tlsut in 

rfral MMJ DMfi4rJfKM .—The Dimm Mad Tomi^ dLitriota lyinn in a 
«lrip 10 fnil« or idAW wide nt the foot of ibo Himalityia. south froiii SikkiizL 
wad BKtitnn. contdEll *nUa of t>i^r Tl'i^' mont chiu- 4 ict?r»tk' ta. howev^rp 

■ hU|^ hank oE stifT and porotu; red ioU m\ whieli lio Some of th« Most iiiiTCf^- 
iul MtmtM in ladiaT In Dnrjin^ih^ llio liuad di^ena ir*3m tlw tur^golB^ m 
not hdtiff Allui-iltin-i hut Enmwd m 4<tu from tho rocke of th# dhtriets. It la a 
cl*yey and yet tughly pOfOtia m'dr whic-la u rich in miMrid |jl4Wfc-frtod coiLAtituenta. 
Tho followitisr are nrudyiNM ot type Boils fpom the DuW Olid DttrjMiugi — 


— 

n4d Bukl 
•<10. IKulT^. 

a#! tuBk 
hdL, Douh 

1 Soil 


Or^nk italtcr* etc. 

Oxide of Icon #- 

&73 

(J-ST 


r U^70 1 
' 704 

1 fl‘32 

Abimmn . + . + 

lOOfl 

jvn 

1^70 ! 

1 ll'Ufi 

l^ m e .. . + 

010 

oo* 

040 

O'lS 

!S[a$oireul + ^ 

MO 

{>'S1 

O'fli ; 

■ Oi38 

Potash - - - - - * 

O-TO 

0’77 

O'ST ’ 

■ o-es 

Soda 

tiU 

0’34 

0*^3 

0-13 

PhKrtiplinri^ Acid 

0 10 

0-H 

0-1^2 

0-U 

riisalubl« Silicaiet 

Tl’OO 

07 

00 27 

TO'OS 

1 

i 

Nitmgea.. .. ■ - ■ > , 

lltO-CKI 

o-ao 

100 no 
O'^fl 

IM'OO 
; G-1& 

I lOO'OO 


S^ih iadiM ,—Tlin soils of Ih* remainder of tho dislricie of Korth India 
hnttUy <^l for xemarkr ThOftO oI tlw eouth ootint/y—the- NiJgirMp TmvAtl^re 
and the Wjunad—*ro M a wJiole ehamctcrijied by n \a™ proportion of oJa|r* 
*i^d y«t by a wry gmnuiar toacturo, Tliay ore nU hilil soiia prol^hly foriuad m 
Situ. The wnalysei {dne to Bnmberl of two fairly t^'pkrnl nous Erocn Tfnvanpr^to 
are ahown bolow ' 
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pfiOPAQATiON.^Thi^ tea plant U iavariahlj grown from 
Attomptfi to propagate oo a large scale ^^oln cnttlnga or by iayefingi 
have never beeo very euecea^fuL It is difEii^tik, k fact, to get the cattings 
to stHkep and the method of layeiing doi^ not allow of rapid enough in- 
cireaae of plantn to be ever tlaed. The real reoaoiLp howes-er, of the avoid* 
ance of theae methoda Im the eaae with which pLanta are growik from seed ; 
and for supply of Hfod, special bushes or even special seod-gurdeiia are 
reserved. 

Sec4 .— PLanta used for seed^prodiicition are allowed to grow aaturaliy+ 
without any pruning. They thus fo™ trees tip to or even 40 feet higlsH 
niOfe or Jesa resembling a poplar in shape. The CAiJd^ piaot how- 
ever> an eitoeptioD;, and rarely growi to a height of more than 10 or 1- 
feet. Ail the forrcw flower la North livdia froca Beptembetp and the fniits 
take a year to come to niatiiritj. X second ssiiall lot of flowers oft^i^ 

































CAMELLIA 

NrilBEE OF PLANK TO THE ACRE thea 

Cultivation 

forms Ln February' and Marcli. Tha j» [>riHrumble atwiit Xov^mber, 
eolloutvd in half of October^ and packed for tranamiiAion in 

almost dry soil. A box cofiUiidng 4^) lb. of slielJod »ced wiU nj&ualh' 
wctgb from to ISO lb. The sem doea not kftep well, and otlrfit to 
be sowu aa soon as poduiblo afE«r being plucked. It has often been upliold 
tbac the aceds being ritrh in oil nLight bn Al^temntioally cotlented and 
sold by the planterA aa an additional souroe of revenue. 

Afurper/e^,—The sowing U now almost UJiivemaJly made in Tiuraeries, ^uraeries. 
The seed^ sometimes previously gemdnated, ia depoeited at cither 4 or 
6 mohea apart ami 1 inob da«^p. A piece of particularly gcKsd land ia srifctiofi&i 
choaeu, and fornier] into beds Irom 3 to 5 feet wHde. Snob a iittraery 
mmt be well drained and v'ery careful attention given to the preparatioti 
of the AoiU ifrhieh should be raked as for a flower-bad. If previoualy 
under tea caltute, the land must bo riobly maunred with cattle-dunn. 
li the situation ia hot and dr>% the l^eds should be covered with grass 
irnm^afely after sowing - in any case water must be acce»ible for 
watering the nurseries. Forty pounds of seed may be expected to give 
abcut 10,000 plants, and wUI put about 2 to 2} acres ol land under 
tea. As soon as the young plants arg visible above tbe surface, the * 

bods should be shaded by raised frames coverod with grass or mats^, be 
frw^uently weeded, and, if the weather be diy^ watered in the 61-6111 ngs. 

As m rule, the plants sown in the nursery in November or Droeinber 
can be planted out in the following May or June (sir montbs old 
plautmg), or when a year old in the following November or December. 

PrepAwipn ofLmnt^, —In order to erusure a good result, it la neoesifcarv Prapaea^ 
to bestow mneh cate on the pr^pamtioit of land for tea. If it hai pievdously 
been under forest, the whole of the trees should be cut down, the sturajw 
nmoved aa iar as possible (eince many of them urc liable to cause root 
disease in the tea), and the land hoed crare Fully' all uver^ If grass land is 
to be planted, the roots should be carefully removed when the land is 
Wmg hoed up. If hillsides are to be put out^ it is advisable to arrauge 
before planting for termcea+ cuniung along the contour of tbe slopes. If T^T■cl^w 
etoDcs exist in thi? they should be brought to tbe surface and utilised S^miaf 
in making the terraces. On level land the lines of drainage should be 
a^nged, and. where necessary', narrow drainSp 5 feet deep, put in before 
plAUtmg out the tea. 


—Tlieae arrangements having been competed, plant¬ 
ing can be Mcuueiiced. [ n order to secure regiiinrity, lin-^ must be marked 

■^and the soedlinp placed at defloite distanew apart along these dues. 
_hat these distaDcea should be varies with tbe type of plant, the riohneaa 
the landn and the method of planting. Speaking generally it is not 
to put the plnntA nearer than 4 feet apart in any dixectiou,. not wider 
oan 5 fwt apart. If planted in rows at right angles to one another 
jiquare planting), this means in the one case and on the other 1,742 
^ apart is perhaps the most generally 

it ^ “ Uttk over 2,000 plants per acre. In recent yew 

“M bocomi^ ofiual to plant in row's at an angle nl 60 de^es to one 
ea^h planting), thus making the plauta equi-efistant fiotii 

s n ^ dtatance of 5 feet between the bush^ pve^ 

unmber of plants per acra about equal to that obtained at 44 feeC apart 
anH^***? and is thus to be preferred. When the spacing 

oonmtion have been decided upon^ Uuce should be formed, and stakes 


planting. 


TJn.ji^ iS# 


tfAAlt tu .UzJT, 
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plawl at dertnit* dliftaniMs on these liiits, to ^rk where bolra Me to 
^ dtu and the plaiita to he placed. Pnor to planting out a hok abonid 
be d^ at each of the stakes at least a foot deep and 10 inches wide, 
and the j ontiB plants then «wave.l from the nnnery and deposited in 

*^'Xrf]r'rf^«ll^«««.-Plsnting niny be dwe either when the 
are 6 moatbs olJ or when they have been in the tinraer^^ for 
a vearw Uml(?r orJittajy drcUfiiHtartceJS fi-months planting is gradnaUj 
beinc mon* and more adopte^L Under this a^em the plants m taltett 
from the niirseiT when 4 to S inrhps high^ and have a sinall ball of ^rt 
6 to inohes deep attached. TJl^y ate tonvev^d to the holes wh^^oh have 
been made read>% as above liesoribedi but tf the ends of the tBp-roo_ 
are seen protruding or bent they are either atrsightened or nipp«l off. 
Each ball of earth with its plant is then plat^ in the centre of ^ 
loose earth hUed in aU mtxntl ami rammed doyii moderately, f! tae 
Mkin foliowii immedifttelv the only attention re^mred aftawaida wili 
to see that weeds are cWreil all round the plants, and that the 
earth is kept loose. If rain does not eomo at oneOp the plants w-iU need 

ireterijif!. Tf pknting be done irith ^ ^ 

Dertmbcr it is neceasarv to nave A wri' much larger block of earth (At 
least 12 inches deep and 0 innhes in diatneter) attached to the r«>t anfl 
rormpondiniilv lariierhole* iti which the wedlingB ore to be depoiitrt. 
Til this case, lU the plaatinp takes place in the ilry weather, a conadera^ 
quantity of water fhonltl be given. *nd a mulch of dry gresa pi*»d 

ai^uiid thi‘ plants^ . ,« 

In bliinting; m on# of sml mwl ««n5 juttwnlJftfi 

BhJiI. ^ Cyflwr# and Mnnuf-t CoJeutta, fli*K ^h^a Followin45 

may b© cl™ ofFr but ii must not be beftt cr 

plAOt iniirt Ihi ptmwd «> tbut llM iotlar m leveV 
of llui aiomidT If ploct.! too hiRh, sesae of tJlc dmI* will ^ 
dnefe iNirk-ot the rt«n will l» injured by Iwing bumd- The pfoat eho 
nt tlie BBine depth in the growiul •• it wai in the nureryy. , Tnund tlw 
’• (el Tlie liiterwls iboald be sptood cut, not dni.-eo inlo A clomp Hiu™l 

****^" Tim Hdle iilvinld be only nne*thiid filled witll fortlu which i» 

round the plant bj- hnnd ; PDe^tbinl nw.™ filled and trad(U''n or roimnwl litMW' 

At©|y, and tb# remAfUirtg ttiird (illdprl in but Ipft ouU# k>d»#, 

Drainage. —jfention has already been made of the necessity ^ 

on most tea soils. On the flat or nearly flat IaimI the dreiM shouM m 

least B feet deep. W narrow ah posable, banked up a little on ,, 

to prevent the water ninninji off the surface into the dftiina, and shoo 
follow the natural roitrse of the ilminaiie of the land. For ' 

soils thev should he frem K) to Wtfeet apart. On slopes the o^«^ 
of the cireiia is iwt ™l.v to percolation of the water, but 
prevent wash oi soil. They should henee run alonp the contour of the 
and he eliphtlv banked up on the upper side. At intervuls. J!,, ^ 
(nmiiinE down the slope and thus crossiiq; the contour drtinflf yew 
reqnirM to carry away the wotef. [C/. Alaiin, Treof. Drier. Tea m •' 

Tea A«ioe.t 1906, No. 4. 8^!?,] j -i, t cmrefol 

WDeiiJE.— In all the distrietj of Northern India it la found that 
hoeing of the land » needed froao the early days of t1«^ pbrn^tion, 
in orU'er to prevent the growth of weeds and to keep the « 

land looee. With young planta the piineipaf cidtivation (apart tr" 
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thd down) IB doEL« hy looeciiin^ of tbe Aoil to 4 

depth of 3 imh.es and for a dbt&ace of IS moJiefi roEi:nd ttie bnBhe^i. Amon^ 
tea moM than 2 yeaxu old, tho foDowjng hwDgi may W said to be uBnaUy 
required;— 

(b) a difep hoeing at the commeaoeniQDt of the annual djry weather j 

—at iBaat 8 inches deep—ihotdd bo giveu. This piiOBervcs the moiaturB 
in the lo'n^er lavera of the laud, during the drought which foUoWBK aa 
Weil m Boltuna the soU and thuB prcTentd the formation of a hard pan 
near the lUrf&i'e. 

From 4 to G light hoeing per annum. Each of these looscod 
the seil to a depth of about 4 Lnehas. The^ ahould take pl&oe at lotervala 
of about 6 weeka. 

In South India and GejIoUp owing to the oxtreiadj granular chiruoter 
of the BoilB, and to the fact that there i3 no long Eeaaon o£ drought auuh 
id expciicikced in NortherD India^ much iesa oultivation of the land 
ia done than that above reoomnietidedp the hoeing being roplaced in a 
great mcaaure by hand^weeding^ 

MBnure .—Mamiring U not uaually needed for Home years aft^r a Manuring* 
plantation is started. Nitrogenous fer^isers are then priacipally requiredp 
Wt in the form qif oi^ganio manures, and nothing is better than catlln 
minuTs^ if it can be obtained. The cattle manure generally to be had 
in India ia extremely poor^ and so twenty tons per acre would not he an 
erceBsive dresaing. Little mom thnu a third of that quantity of goo^l 
stallded dung would be of equal value. With the cattle tnauum all the 
material of the tea eatnte^ such as the wcsod-aslie# (if wood ia burnt 
In tha factory)^ the thatuhp tbe aa'eepLiugs from houseap etc., are mixed and 
heaped together in Bpeoial manure sheds ami thus mode resudy for use. This 
ao-e&Ued cattle niuiure in beet applied early in the year^ before the first 
hoeing of the season. In defa^t of cattle tnaniLim, oilcake—uauslly cbmnk^i 
from caetor or rape seed—has given the beat rtdulta, and ia now used 
largely both in the districts ot North and South India. It ia contmouly 
appli^ broadcast^ at tho rate of about hall u ton per acre. In (3sylau 
a good deal of artihcisl manure—chielly supeiph<>apli4to and baeio stag 
»ith or without sulphate of potasb—baa been und is being uaed, but the 
application of such mnnurefli has been elseu^berc on a very limited scale. 

[Cf* Pt^ Olid efc.t 11 ; Mann and Hutohinson^ Hcdjsiik^ 

Exp. Sl, Attam, in Ind. Tta Amsoc., 1&07, No. 2.] 

In recant years very good results have been obtaJned by green nianTiriiig. 

The plant chiefly employed in North India liaa hitherto b^n 

which is so™ broadcast In April or May at tho rate of 40 lb, 
of seed per acre, and is hoed into the land after 6 to 8 w^ks. Other 
plantfl have been EUggeatsd for the purpose^ and from recent experinienta 
It atems probable that good reanits may bo obtained with f 

Bjid S^slMinhi In Ceylon the host njtuma have 

been grveit by the nse of VroffUnrUi Mtrifitti m a gteen manuring 
but the grouud-nnt ( f* bas also been employed* 

btumps of the doddp treo {Erfftht-imi h&ve been plantoii 

khe growth periodieally pruned o:0 nnd buried. It lh esBciitialp how- 
svar^ that the sttliQps should not remAEii in the tea for more than 
one year, as otherwise they are very apt to cause stump^rotp due to the 
Jungod mdiriprriitiw Tbc leguminou-H buah 

has been used similarly in India, but thia is grown from 
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seed, ftnd tli« buBhca retamed in tht larid for 3 years. [C/* Mann nnJ 
Hutcbiiuwn. Grem Manuring in Teef, IS06, No. 2,] 

Certain tr^es gw wing ftinong toa ars found to bo beneficial. The ^ 
of these in Afhizzm Jttiputttfit, but i^aif^erffitr ifMMftmirri tiui given 
similar results. Th«*e aro planted from +0 to 60 fert apart throughout 
the gaiden. The lower braiirhffl are annually removed, shade 

given tway be as light aa possible. [C/. Peis rtiid PJifAfs* etc., In^S-dtd 
The pinning of tea i& an extremely technical ptocesa which 
can hanlly be adequately described in a general notice aueb as the presents 
In nearly all the Indian districts it ia an annual operation, and in 
North India ia nlwaj's carried out between Deceml^r and Blarch. Tn 
South India and Ceylon the time is not lusarly bo fixed, but if pofisible 
it should be always, done during the nnn-grouing period of the plant. 
Conunemiing with a tea see^lling, one of the beat ay stems of pruning on 
the plains of India ia perhaps os follows A^t€T the tea seedlinga have 
been on the ^frmmd 1 to 6 months (aecondiaig to whether they have 
been planted bnt at a year old or at fi mdutha old respectively) they 
^hotiki be eat down in Dceomber or JanuaTy. If of the " ^Vnaant in¬ 
digenous type this ahould be not lower thou fi inchea from the gronnd; 
if of the Manipur,” fi to 8 inehiMi. Each plant ought then to throw 
out, from the rtump, 3 or 4 stemB, which are allowed to grow for 2 yeaw 
before being pruned again. Theti when they are 3 y-eara old from aced, 
they arc cut at 14 to IS inehea from the ground. After thia^ each year s 
pruning will be at a point from 1 to 2 inchea above that of the previous 
year (light pruning), until the )ieltl bflginfl to diminiaht when it will be 
jicceBsarv to cut back to 12 to 15 inches from the gtoimd (heavy pruningj^ 
This ought not to be necessary till the bushes are mnrii than 10 ycare 
old. At a later age, if the buBhes are found to rive a very low yiehb 
may be necraaari' to go even lower than this, and even in extreme casiis 
to out the bus^b down level with the ground (colltur pruning), but thia 
ithould not be necessniy' tlH after many yeara, if the ganlcn lie properly 
cultivated, manured and plucked. 

In light pruning it is important 

(ci) To leave only a sm^l length of new' wood, say not more thim 
2 inchiv all over the bufllL 

(fc) To cut the shoots sit the Hiiiea of the bushes to the same length as 
thoBd in the middle. 

(c) To wmov* everything which is not likely to ^Id a new vigorotis 
shoot in the foUowing season. For oxnmple, remove all deswl bmneheir 
all gunrlcd twtpaud orow’adoot fonuations (dump* of imperfoeily foftneil 
aboots), all tmling alioota on the outside of the bushK and all small u^h*K* 
twigg^k' shoot* throughout the btish. 

At high elevations gtowth m very miis li slower than in the plain*, ftnd 
heavy pruning will iiaturally bo much Iusm fnMjuent than under ordina^ 
condition 4 . And iworeover there appears no doubt that growth made 
immediately after heavy or collar pruning a much lower grad* ™ 
tea than can be obtained aft*r light pruning. A& the tea grown at the 
high elc^^ationa of hill difltricta bjnially depends for its coniraereial 
on itSi high quality^ heavy pruning is generally avoided m far m po^W^?- 
[Cy. Pe*ts ond 7^100; Mann. Prumii^ in 

in Ind. Tm ,da«>c,, ISO?, No. 3; also Fa/cton Ueler. 9tw7% o/ Tr&t 
1907, No. 4, 17.] 
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Pfucktn^-^Th.^ aonual 0 Dure« of plaotdng, after light pruning, la Pluckinff. 
about aa foliowa [—When the tc4 hm been pruned, new shoots begin 
to growj and after 2 fca 3 luontha have atteitipd a loDgtb of 9 inehc^ or 
more. At thia stage the buahea oau be *' tipped,” that is to saj^ the 
hrst lot of leaf may be taken the object not being bo much to get 
the leaf aa to foree the production of seoondaTy ehoota on th& plant. 

Tbie “ tipping ” should be done when there are, on the sbootfi of the oentre 
of the hush, <m the average 6 leaves, without counting either the unopened 
tip-leaf nor tho ao-euiled “ kaf (really a hud scale) at the base of 

caeh shoot. Then the topmost two leaver may be plucked offlp the plucking 
bring done not by pulling, but hy breaking (or nipping) the alioote with 
the thuicbMiail. The lev^ at wmeh the average shoots in the centre of 
the biisht IS thus to be plucked in and it bt a plan often followed to 

let the pluckeni have a stick cut to the required height m a lUeasurc. ns^niTt. 
Nothing h then plucked under this height at any part of th^ bush, 

Tkiiri tipping lorces a secondary growth from the axils of tbo Icavea mipUas. 
ou the original shoots, and after al^ut 3 wcek$ the secondary growth 
k ready to plucky the uppermost 3 leaves and the unopened bud only 
bemg taken, and tnature leaves left on each o! these secondary sbiMits. 

Tbia plucking brings about the growth of a third wpes of shoots which 
rise from the axils of the leaves ou the eecondary growth, and on these 
bm mature leaf is usually left behind when plnckuig the youngest two 
leaves and a bud as hefore+ A fourth^ fifth, sixth and aeventh seiies 
of shaete nrise in siuiilar manner, and ate known as fiushe^.” Eight 
distinct series of shoots is usually the largest number given by bushes in 
one ^aaoEL 

in the early part of the season the pluokings axe nlmost coincident 
with the growth of the ” flushea^” After this they are much mom fre¬ 
quent, and hushes are uausllv' plucked from ^ to SO timea during the 
year, ut ititervmls of from ^ lo & days, during the greater part of the se^n. 

As has already been said, 4 mature leaves ought to be loft on an average 
ohoot in the first plucloDg, and nothing plucked below this level in the 
bimh. Hie uee of a levelling-^tlck b often coutinueil for the first three 
or four pluekings of the season it* order to prevent the premature plucking 
of the Weaker shoots. Two leaves should be left bobind in plucking the 
secoisJary growth^ and oae leaf in the next few ptucldn;^ fit least, after 
whkh the ahoote can be safely plucked as they grow. [Of* Mann, Aiciori 
&fC7. Quaiiiyt in Ind^ Tea Aisoc.^ 3907^ No. 4, 19 e£ 

—It ia esaentLil to leave plenty of grou'th below' the plucldug- Seaflons- 
kvel *ti tbo earlier part of the= nud especially ao after any heavy 

P*T*riing. The growth and health of the bush arc only seeiircd by allowing 
abiiQilnT*t leaf to remain. Many fiiie tea estates have been seriously 
dauiageij by plucking off too much of the spring growth. 

Ill Aji^ni^ and in fact North-hkist India in general, plnckiug com- 
about the end of March ia eitch year, •Tnly, Augxwt, 9optnnib&r 
and the fimt half of Ootober are the mouths of greatest yield. After that 
June the crop gradually diminishes^ and in Upper Aftsnm plucking censea 
fur the season about the middle of December, while in Sylhet it may 
continue till the new year. The yield at each plucking during the height 
of the Boasoti from go^ yielding mature tea may go up to almut ll^t) lb+ 
of Itiat per acre or even more, giving about 30 lb. of made tm- (Of. 
find mig&ie, etc., 101 ^ 18 .} 
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atiukt the Mcond, third lusd fourth fluahos of tho sE’AflOE^ chiiifly, but Laa 
the componsatiiig consiclerition that the ted mtde from shoata ao sttintcd 
ie inviriably of highly quality than when they grow freoly. No method 
of dealing with tnia pest haa yet b*ea devia^. [C/, Fesi* and BOgfUSt 
UOu £66-93;: afann, Focfnfj DeUr, QmUittj Tear, Ind, Tea, Aeboc, 1907, 

No. 4, 16.] 

CAf^rptitm .— The uumbcE of caterpillar peats of the tea plant la 
very great, those of the and iAtufiroflidfr being petha^ 

the most numetous and moat itijuriou'^^ Little than ajaten^tio 
catching haa been attempted against these. Soale inaectai arc of little eoiJv IhocIk. 
or m importance in the plains, but hecome oerious at higher elevatioiia. 

The brown has done: aortoua 

damage in the NflgirM^ whil^ in the north of India the most oonimoii 
apecies arc and f 

[Of. Slami and AntmiiL, Red Slug, Ici Ind, Tea ds^oc^f 1906, 

No. h.] 

—Among blights of vegetable origin perbaps the moat Vogotabl^^. 
EsenoiLHi and wjdelv distribiited is the sohcolled ** Bed caused by 

aa alga (f >phairui^3f* HrrMrrnH* £l«ii^]i^ which attacks tea of deficient 
vigour fllmoat ever^'whore and Idlls nearly all the shoots on which it cceurs. 

[Of, Matin and HutchmsoUp /Sad /ftwi —a S^iam Elighl of tAe Tea Flani, 
in Jrtd. Tea, A« 90 c,, 1904, No. 4.) It« treatment consists largely in irvin^i. 

incTeasIng the vitality of the bushes hj manuring, better drainage, and 
improveti methods ol pruning and plucking, but in acrioua cEiaes Bo!iDE.iUX 
MtiTUaz, applied to the bushes immediately after pnitiiiigp is also advised* 

[Of. Pern emd BHghte, etc.^ 396-408 : Mann ami Hutchinson, /W Ruet of 
Tea, b Mm. Dtjd, AgrL IfuL 1907, L, No- 6J 

Fwaxoum Thread Btighif cau^ by a fungus {Sfifhtna Jifjiiiijii* 

Mastee) on the Icavea and twigs of the bushes, has done oonsidembla 
damage to individual plants, but con be get rid ol by treatment with 
nJpludo of lime (made by boiling Umo and finJpbur t^ether in waterj. 

Greg Bligk Desina:^.) ia the mfi«t serious If^f* 

blight of the Ua plant, and is very generally distributod. Biul^st BUgM 
[KjritiHuddium erxtiiiit^ Mofsee), another fungus which attacks the leaves 
and grisen shoots, is fortunately reslrictod to a small area at present in 
Upper jAnsam (Maun, Ind. Tea Am^qq., 1906, No, 3), Tea Canker (y erf Hit 
destroys both young and old tea stems, more especiaily in daat^ situa¬ 
tions. Lastly, RfH {Iia.’*efffnia rii4iiri/3ri-4ift) causes the death of 
large numbera of hushes, more particulsrly round the dead stumps of 
osttaiii trees. 

Hanng dealt with CuLTiVAHOif os fully as tho available space will 
•How, it is now ncceJ^ry to cousider the luethods presently adopted for 
the mmiutacture of the leaf into the ocanmi’ircial article Tea. 

AfAWfACTVRB OF TBA- 

The methods pumued have undergone a complete ohauge iti piactiea^ Manu- 
if net b principle, by the inirodimtion of mAchbory. Previoiw to IStK^ 
and almcwt entirely previous to 1870, hand labour waa excluirively cm- VMiOMj. 
ployed to prepare the leaf for market; now (except for an oocaotonsf 
garden at the commcitieemeut of the season] the whole work is done by 
luftchintry^ much ol which ia Largely automatic. The mochbcL^ used fur 
sever^ prooaases in Black Tea preparation have been produced by thro^ 
nr four Inventors, and the named of Kinmond, Jockoou mud Davidsoa 
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improvement Uaa taken place, and those now in oae leave little 
Ui b< ejtecpt the making' nf the proc^esa continuoun. In principle, 

Alt the machines work hy nibhinjz the leaf between two stiLrlacea either 
rotating in opposite directionfl or working at right angles to one another^ 

In soma Csaacfl the pressnre on the top of the leal is suppUeil by the weight 
ef a large quantity of the leaf itself; in others, and mono conunonlVp by 
A special heavy IM to the iDBohine. By rateii^t lowering tbia lidt the 
pze^ure on the rolling leaf may bo alteredt and the anioimt of juice ea- 
presswi ditnlalsbE^ or inereaised. Other things being cquah the lighter 
the mliii^g thsi more juice remains in the eelE j?, and a punfi^nt lightdiquor- 
ing tea is obtained^ ill which the whitiah oolour of the inimatime tipdeaf ia 
only slightly a tallied^ thus giving a pretty dookiiig tcftp full ofgolden tip,*- 
If till? rolling be hik^, much Juice 19 prt*5^Kl out^ the golden tip* Largely 
diaappeaTp and n much darker liquor is uSorded by the fimabed tea, but 
CUE! with more “ body and less pungency. The time taken by this 
operation varies from a quarter of sii hour to an hour or even more. 

Often the tolling ifl partly carried out* and the leaf is then sifted through 
mtatiJig sieves. The bner portion* [containing tooit of the golden tip) 

AiFfa not again put in the machine* while the eoaraer portions are suhjec:te<J 
to rolling under a greater presfiUfi'- 

Tlie j^ie^e hiw bwm brought into contact with the air by rolling; now 
i»ccuiB the so'calicd femientntioii." Beforti the rolling iit eompleteil 
the ui the Icavea and tho ends of the stalks have Ivegun to 

fnmi a green to a browm colour* and to take on an ulterwl smeU. This is 
the comineticemcnt of the lermeiiUitiim, w'hich is allowed to go on from 
two to six huurji ACi;;or^lii]g to tho conditions. Fur this purpose the rolled 
leaf 19 spread out about oue to two inches thkk in a moist, cooli darkened 
rcmiu, under condition* of the greatest oleaiditieas poswblcT und allowed 
to remain there. The material quickly becomes browti* and oommeum 
to Israeli like liiibibed tea. The end of tho operatton In judj^l by the eye 
and tile smelly and requires a good deal of eJtporience to decide. The final 
wwlupt should be coppery brown in coloor^ like a new penny» and should 
nave quite lost its leafy smelb taking on, as bos alrpady been anki, Ihat of 
&ii>iihed tea. The chaiLgc* which take place during tho fermeatotion art 
fftiU very obsourtp aiul it will be better to leave their discusaiou till a 
little later (see p. 238), 

Fifimw -—Fermentation finished, the leaf must be dried or fiired a* quickly I’lrlng^ 

M poariblo. Fortncrly the firing was dontr over elear elmitoal fires ; now 
machines which make use of A otirretit of hot air are esclusivoly employed. 

The earliest invented simply placed the leal in trays through which a 
current of heatc^l ait passed, by natural draught* and as each tray was 
ilried the inaterial ws* removed and replaced. Now such jnachities am 
chiefly employcfl for finishlDg the tea-firing, and the greator part of the 
work 19 don* on large automatic niachiDcs working with strong currant* 
of air xnclacod by fans. They are capabl*, some of theni, of drying aa 
mufh aa two hundred pounds of finishiEd tea per hour. Thrr machine* 
need for this purpci** areatrupk in corwitfurtion, and though ingenious, do 
^Jot embody any new principle of dryung. The firing is usually com- 

at a high temperature^ the air entering the macKine being often 
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kept at Irtim 220^ t« 24U'' F>, though UAtunUy the dr.vitig lebl itMU never 
reguhes tbi# tcmpcmtiue. After the drying ie nhout three-qu«rten 
(cnnpletcil, A eoinewliat Icurer tenipcmture i* employed, from ISO® to 
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300* It w osfifintial that the whole dicing shui^M be earricd out ii ' 
rapid iy as poBdible, daoe if pTotracted!, much of the pujif];niicy the i 

b Lost. ] 

—After dTj-ing^ the tea U graded- The fcarkfl kuDwn on 
the market are— Orauge Fektw/^ “ JPekoe^^' '^Souchoug," ” Cougou*^ 
ete, Thrae are old Chlneefi termp, but now used aomewhat locKuely oa 
the iuppewition that certain leavaa on the shoot form the bnlk of the 
grade named. Thus the unopened tip (bud) and the firet opened leal 
are goueniUj supposed to constitute the C^nge Pekoe/'' the nest in 
descent ia tlie Pekoe loaf* and at ill lower the Souchong leaf. The 
gradeSp however, are now merely commertrial temw which have little 
relationship to any particular leaves. There is a corresponding clsj^ for 
the fine pajttnles or ao-called “Broken” leaf of each grade* which 
genemUy gives a stronger tea than the grade itsolfp ami is hence highei- m 
pricc+ The principal market names in use at present ors ;—■ 

L Broken Orange Pekoe, 5. Broken Pekoe Souchong. 

3, Orange Pekoe. 6. Pekoo Souchong. 

3. Broken Pekoe. T. Broken Tea. 

4. Pekoe. S* Souchong. 

In addition there is a grade known as Fannings,^' composed ol the 
ver^^ snifill and light fragmants of leaf not capable o! being placed under 
any of these names, and Dust,” tho extremely line portions got out by 
sieving throttgh a hne-mesh Bieve, but even this Im^ Btill a market \'aliie. 

In the Kne BuUtiin (June 1890, 109-2) will be found particulars ol tb* 
Hankow manufacture of the compress^ tablets of tho common tea^ush 
These sji^ aaid to ber used throughout Russian Siberia. 

These vations grades are obtained from the tea jujit after being hivd 
and by S3^tcniatic stoviuj; through sieves of vartotin ftijees, geneiully 
marhino driven, coupled with the pas^ge of the tea through “ breakers 
or e()ualiseis ” in which the coarser Is^af ia broken down to a tiTuform 
length. After sorting in this way, each grade is packed separately in 
wooden boxes lined wiih she^^t lead. 

^ea Boxes. ^ jem Svirej.—Almost oil the wi:KKla found in the tea dwtricts 

have been used at one time or another for making tea Teak 

has even been imported horn Burma for that purpose, For a long 
time fowi or poma {V^flreftr T^t¥m*f} was the favourite, but os this Uwaias 
scarcer mferior woods have had to be employed. In the Brahmaputra 
valley practically the only timber now naed locallv lor box-makinB is 
mfifnitarieuifi} ; in Sylhet and Cuehar a greater V'ariety 
is still emplnyed, most being cut in the forests of the Lushai and Manipur 
hills and Booted down the rivets to the saw-mills. There ii, however, 
an increasing tendency to import boxes fromi other eountries, even froui 
China. Japan and Bweden-^biefly pine. Some patent boxes* made of 
Russian pine jn three layers cementod together in opposite direotiona to th? 
^vavvii^Hifd gram* have in recent years become popular under the oamu “ Venesta,^^ 
Acrciei” “ Columbia/* etc. Their chief objection le their high pries* 

Steel chests were introduced aorae yeara ago^ but have been abandoned* 

It may be mentioned that the wood of which the chest ia tnade is by ^o 
means a matter ol xndjfferenoe. Some timbers have the ifeputation of 
taintirv^ the tea placed in thera^ giving ifc u Bo-oalled ” ohei.hfty “ flavouf* 
and qmte a large number of timbers can only be used after long seoaoiiing 
under water. Chests arc always lined with thin sheetdead~ carefully 
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aokicrcKi. It is of the uimoflt iniportaii'Ce that tho package abould be b& 
airtight &e p<»eiblp, slnca tea ia exoeedijigly quick ic absdrbing tDoisture 
from the air fup to the amoujit of 16 to 17 per oeiit,} and thsit bccoiwee 
rapidly mouldy and useless. Betoro packing, each grade of taa m idwaya 
fefired at; a tompemtUTC o( 180“ to 200“ F., and picked while atill ju^ 
iranii. As put in the hoses, it commoidy coutairift from 2 to ^ per conL 
oE raobture. 

2. Own —For many yeana the maoulacture of Oreen Tea in 
India may tje sRid to have died oat except in the Kangm VaJlny and in 
Kiimaon." It was lontictly nqjidG in Bomc quantity, but black toa being 
the more ntarketable artielct the green gradtially caaaed to be manufaeturwi 
especially after the introduction of machinery, aince no apparatus had 
been devisee! for green-tea ntanufacttire. WhUc the object turned at in 
preparing black tea la to chniige the materiak in the leaf, by fermentationp 
the green colour becomes brown or black, the aatrirtgency b reduced, 
and the aioma altered in nhameter: in inanitfactiiring green tea, the aim 
b to prepan; the ieuE vrithont any alteration taking place, 

Pnvfoiit^.^Ths first operation in manufacture is, alwayi, 
therefore, to heat the leaf, immediately it b reoeived from the plnckera 
and without any witheringp so oa to destroy the ferment {enzyme) and 
prevent any after-colouring of the leaf, and at the same time to bring 
the leaf into the soft condition required for rolling. "When email quati* 
titles arc dealt withr thb result is obtained by panning- Hie pan is a 
large cast'iion basin 2 feet vtide let into brickwork and with the hinder 
part about 1 foot higher than the front. This is heated from below^ When 
the pan is roosting hot '* o enuiH quantity of leaf U thrown into it and 
kept tossed about by hand so that no portion b allowed to rest on the 
hot iron long enough to get singed- When soft enough it is slightly rolled 
by hand, then panned again* and so panned and rolled alternately mitil 
the edges of the leaf bfcoma very slightly crisp. The leaf thus prepared 
b then dried oS ss quickly as possible^ by methods and appliances similar 
to those described for black tea. 

Where huge quantities of leaf have to he dealt with, machines havn 
recently been inTented by means of which the panning operation b re¬ 
placed by a steaming of the li^af* nnder pres^ure^ in n rotating cylinder^ 
The atenming must be vor)' abort of the leaf gets a boiled^cabbaga 
appeamnee and b then ttsele-ss, and yet it must be treated long enon^ 
to emiirc the dcstmetion d| the ferment. About I^ to 2 minates under 
a rteam pressure of 20 Ih. to the sqnaro Inch is generally sufEcientu After 
Bteaming, the excea^ of water is usually got lid of in a eentrifugnl 
machine, though much juice k lost at the same time. Then the leaf it 
rolled slightly i n niaohines similar to those used for block tea. The rolling 
tnuit only be slight, lor broken grades are almost worthl(MH in green tea- 
It ia immediately thereafter dried otf u rapidly os poaaible- 

In order to obtain a green appearance in thn hnal product it has liecn 
™toirmry in China to fooc ” the tea by rubbing whan hnished, in a 
hot pan with a small quantity of indigo and gypanin or other similot 
^rture. In Kangra the Native manufacturers use a small quantity of 
Kreeniab-coloured ftoapatoue for this purpose^ Bnt the employment of anqh 
^terioU u to be deprecated, and a ve^ fair hnJsbed aarfaca oan ba givaa 
tfl^ the tea by rubbing it in a hot pan alono without any foreign rnatedaJ^ 
which only too frequ&ntly oasmtica the oonditiDn of an odultecant* 
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for This opemtion ia camccl out b3" keeping the leaf coii^antly rimOw. 

And evoni/ on the move in a pan about 2 feet in diaineter^ retained at 
A temperature of 560® to 400®^ F, and lof about 10 niinntea. BolHng 4 

foUoTA-g, and hnally firing in the aiiiall chajeoal stov^ee uaed uiiivoMally 
in tea mHtnifAOtnre in China and Japan. For further particuLaiB the 
report of the Indian Conimb^ioner^ Mr. J. HutohinBon (Ctilf. and Mnnuf^ 
e/ FornmMa OoUmg Caieutta. should be consulted. 

4. Brick T^pa.—Hitherto little attempt haa been made to- manu- Brich Ten. 
ractuie Brick Tea in Indiar though it is the staple of the Central Asian 
trade. In view of the poariibihty that this trade may lae opened np in 
ih* near luture^ a oajefnl investigation was made in 10Oti of the methods 
employed in Wcetern China by a apeoial commiaaionor sent by the Indian 
Tea Association to the difitriots in which it ia prod(iGed+ He dcscribca in Wm&Hw vL 
his report how It can be made oithor Iroiii the young shoota (as with 
hlscik tea)p which gives the highest quality of briok, or from coarse leaf 
with many staika and twigi. In isome oasess indeed^ stalk and twig 
predominAto in the material used* 

The juanufactum involves (L) Panningi in pnns as described under 
gnwn tea, kept at such a tempenitiire that the leaf emita a aharp amckling 
Bdund, due to the bursting of the oells as it is rubbed over the stirfaeo. 

Tins op^^ratiutk takes from (1 to LO niinutej9. (2) Jfolliiv/.—This prouE^ itnikii^ 
ia rsnied out by hand Lu the usind luniiuerj only tight roUmg, however* 
being done, {i} Fertnentin/j .—Hero the peciltiar part of the manu- 
fseture comes Ln^ for the leaf spread in lieAp4t 3 to 4 inches deep is alJow^*«J 
to femient lor 5 to 4 da\T 3 ^ the tompemLurc riaing in the meantime to 
IDs® to 112^ F* The resultant produtM is thtui dried in the sun. After 
preparation it has to Ut formed into bricks^ and for thb purpose it is first 
steamed over s boiler [5 !b. at a time) for 2 to 3 minutes* aud will then 
haire a temperature of l&O^ to 170^ F. If few iitftiks are allied with the 
leaf it will be found that a fairly firm brick inny be tuftied out without 
any addition ■ if not* a iiiixturo of boilesl gluUnous rice-flour is necessary 
to give sufiicjcnt adhesiveneas. The whole is then put into n wcKxlen 
mould of suitable Bice and shape and poundetl down hgbtly with a wooden 
warnpr weighing 17 lb. Several bricks arep uanally* put in the Barns 
fiiimc> separated by' a layer of bamboo matting. The whole frame when 
filled is put wide for several day's to set and dry; after which the 
brieks am taken out, trinmieil, wrapped iu pflper^ and put bock into the 
case sgain. The bricks usually^ mode are 10^ inches in )ei-ij|^h byr 4 l uches 
tlusik. Horace Delia Peunn in Markham* i/ourrt+ of T. Manning io 
/AiLtu, 1879^ 110^ 317*1 The manufacture of brick tea differs in quality 
and materiEil rather than in principle from the cumpressed tablets of 
fea-dnst to which reference has already been made, 

B. Letp^i or L^ppeU Tea snd Lao Tea,—The ninnuJacture Letpat Toa- 

of thiB kind of tea is peculiar to Bu^Tna^ the Shan States and 
tome of the hilta lying betw^ecn Aasam mid Burma. A fairly^ completo 
Bpocomit of the whole subject of ita production will be found in the Kew 
(18%, 10) and in The AgrieuUural (1896* No. 2T* 

There seem to bo two ways of preparing it* as follows:—The 
leavea are first thrown into boiling water and allowed to retnain for a 
abort time or until they become soft* then an* taken out and rolled by 
hand on mats and allow^ to cnoh The pmeas which follows consists In 
^Miming the leaves down tight into the intemode of a bamboo {the 
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“ ")p a wooden tamfod being oned for th^ pnipw^ A stopper is 

tlicn made of jacrk or guava lemvea, and the bainboaa thus ehargsd are 
then kept in the shade for a oonpla of day? with the stopperm emis 
to allow of any water there tDAj be within Ui dmiin off. The 
bamboos arc not filled up quite to the top with and in tho space thus 
left aahee mixed with a little water are now fillofi in. The object of the 
ashes is to prevent insecte getting to the tea. The bsmboos are now 
bnried underground till the leipet Jian matured! and is required for saJa. 
If not buried the IWpe( becomes blaok and spoilt; to be good it should 
be of a vellowidh colour. It is oarrted to market for sale in bamboo 
haskets of open wicker-work lined with leaves. The tea is taken 

out of tho bamboos, filled into the baskets^ and pressed down tight so or 
to prevent air injiiring it. 

The above is the rnothod in voguo wcat of the Irrawaddy. East of 
that river the method seems to coiisist in steaming the leaf and then 
roiling by hand. Alter this the leaves are allowed to cool and are then 
deposited in a pit, lined with planks or bsjiiboo matting, and covered 
over and prcfit^l down by heavy weights. The pit is not opened till a 
purchaser turns np to bay the whole pitfuh hut when opened the ktpdi 
ten is removed in bamboo orates, 

pt may bo to auiplify Dr. Manuks aw»unt of this tea 

(above) by a few quotations and obuervations!—Thu earliest iiitntion 
of it (apparently) is in Hamilton’s Acie Aix/nml of the East Indim 
(108^1722. pub, 171^7. ii„ 62). whero ho says^ They never leave 
mediating till there be a nfcohcihation,, andf in Token of Friendship, 
accaiding to an ancient Custom there, they eat CAampock from one 
another's Hand^ and this shiIs the Fhondship. This CHampock is Tea of 
a vary ninaavoury Taste; it grows, as other Tea does, on Boshes, and is in 
use on such occasions all over Pegn.**' Crawfurd, FsrrarSp Niabet, cte,. 
all apeak of its use at ceromonJals.^ 

The account given by lit. C, E. W. Stringer (AW EtdL, im, 221) 
of the manufacture of Mieng or Lao Tea in ^ngkok does not differ ia 
any material sense from the pmetiee in Burma. Thcrtc m&y thurefons be 
daaciibod as Sdoed teas., and thsir chief peeuliuritv may be said to bo that 
they am eaten as a pieklod vcgatabls and only rarely used aa a hev&ragp- 
Crawfnrd says the leaves are elliptic, oblong, and stated like thoOhimas 
plant; and the Burmese, not foilowiag the practaos n| other nations, 
d^ignate the latter by the native name of their own plants I^p*hei^ There 
IS little doubt, thersfors, but that it is a genuine Tfirtr^ atid moat probably 
a native of the country. Crawfurtl sp^ of Wallich as his friend, and 
yet at tha ii^ry time indicated the Latter disbehevod in tea beini; iiidigonous 
» Cmwfurd (JoifTw. to 18S4, i., 199. 236; ii„ 147, 214) saysp 

The Burmese sat the leaf prepared with oil and garlio, and nev'cr u.w 
the iufudon as they do that of Chinese tea. which they call Lap^M rt, or 
tea water,'^ Fermrs (Birrifw, IStJO, 65. 70. 71] ^^pealcn of pickled tifs ns 
made by the bill tribes to the north. Nisbet (Eimna ffadsr BnL 
oad Before, u. 175. 446; kl, 191) observes, “ In Upper Burma and the Sihan 
Btates a good deal of this tea Is consumed oa a drinks for which piirposo 
it ^ kk a dry state. It is prepared by boding it in an earthsii kettloi 
and IS drunk with sa|t« The greater bulk, however, is io|d by the Mandolav 
brokeri to memhante in Uwer Burma, when* it is largely eonstiiiiMf in 
the solid. The leaves m soaked tn oil, a little garlic and dried fish, etu., 
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iddfd. AUil the ODlicfXitjoQ tbua fomied id Alld cotuiid«n?d n grcdt 

lurtiiy^ Befiidcw btinp re,gitrd€d ws m dwntVi liowtv«i:p the ' ^ is 

t tii&ditiwi^i food At the important jnrLcituit 4 ol A 

man's llCe« such »s birthi. initiatioD into tbo chnrchp manisgc and deaths 
' Lfippetl' plays ati important portp and no ticR^mony Is complete without 
the DonAumptmn oi tbat artielo. Tho tea renwine in the same baakot from 
tb? time it is bought at tbe gardona until it U sold by the merchant to tbe 
actual consumer^ Large Dnmbera of baskets are to be seen at every wbarf 
along the Irrawaddy banks and ill the basoara throughout the csounCiy.” 

It woufd seem probable, however, that in Burma the word lapet denotes 
iyimrliUi tintpi/'rri*, and that that spacicd may possibly have been 
employed in the manufacture of ktpei tea befoto the adoption of 
u the piefetable plant. Further, theta appears little doubt that tea was 
tot us^ as (I Ne^cine, then as a vi^etabiep and tuiaJLy as a beverage. It 
was the discovery of this final property that gave the greatest Impetna to the 
cultivation of f \ Thrn in China ond Japan, and poeaibJy also in Burma 
long anterior to any records of the introduction and cultivation of 
the plant in IndiaH Byrnes {Etnh. to 17&5p ii., 2&5) nientiooa 

or pickled tea, and Mason (Burmu onJ lit 605] has 

a nmUar reference.] 

G. T£d.‘-^^nie few years ago a tea was much talked of in 

the public presa as having special merits. Tins was found to consist of 
Otdinoiy tea mixed with a certain percentage of the leaves of Attfitzii* 
mttftrfi (see 4&J+ 

CttEJHtSTttY OF —Withia Uio scope of this work It is neither 

pebble nor desirable to give a detailed account of all the substonoea 
which have up to the present time beeo found to occur in the tea-leaf. 

The soluble matedalis combine to make the licjuor produced by Lnfusiug 
the manufactured tea. But it may be observod that both the commercial 
and the hygietJo value of tea os a beverage dopertd on three or four 
lubatauces. The first of these is the scHcaUed Essestial OtL, the 
supposed Cause of the flavour,. It is impdssLble to deal with this sub¬ 
stance here; briefly itft cboracler is oU but uillniown, its quantity re- 
tnarkably soiall even in the moat Havoury tc&8> for though Mulder (Foffgmd^ 

^utuifra, acJiii* m) obtaiued 0 6 to 1 per eent.p no one since his time hoe 
b<eu able to isolate auytbLng like that amount. In foot it has been denied 
be Was dealing with the oil which was subsequently extracted by Van 
Bomhdrgh (lfi£h5) by the dLstilladou of ftcshly fermented leavcs» the yield 
bfiiiig only O'OOG pet cent^ It Is a pruduct of fermontati&tiH. The essential 
^ epeaking^ almaBt entirely eluded investigation Ita 

conni^.tion with flavour is well knowni but the oil itself lomnins 
^oat unsxamjned. \€L GikleEaeister and Hoffmann, Fofulifc Oih, 

1900, mi-2.] 

The second of the important constituent of tea id the UAVveiNE or 
Tuel\i:_, to which almost the whole of the stimuJAtIng power of the tea 
*eedi 3 to ho due. From a tnedicai point of view it is the most important 
^j™tance : from a commerolal statidpobit it appeaia to have httle value, 
he iuaher-prked grades of tea certainly contain more caffi^Jne than the 
ower, but this is simply because the younger leaves (which have a higher 
Pu^ntageJ form the bulk of the finer grades. Given two Broken Orange 
eltoes, however, the relative quantities of caieino they contain will hear 
tJe or no relation to their piieoit 

23T 


Chemiatry 
of Teiu 


L CHI 

i^id Hbtdv, 


tirtMK 


CAMELLIA 

THKA 

Chtmiitrj 


THE TEA PLANT 


TM 




DxUbnI. 




The toUd quiuitity of eAfieino preiw^ftt In tea varies bom ^S to 5 conL, 
thifl quAiitily undcr^oea no ohaiip& durtog the of maaiiiAetum. 

On the other hnndt the with which it v» extrected is by no me&nii so 
fp:iiAt in thi! frcflh leaf aa in the finwhed black tea. Nnnnlttga 
deflin^ wif ^darKh Phni^itiin, xtvi., 3) ^viA figure*, for iti^ 

btanoep where the quantity eitxactpil by the same method inewasod 
from 2 SI to 3-77 per cent, in p&Sfling bom fresh leaf to fermented and 
finished black tea. 

In this connectioD it might be pointed out that tea refuse is practieally 
the only commercial Hource of cafinine. From this it is^ howeverp pro^ 
diiiNfd at the rate of 30p00D Ih, yearly, or tliereabouts, the nianiifnctore 
beinif carried on in Englftml, (Sermany, France, and Americn, llpcontly 
eUDcessful atteiiipts have been made to ciKtmct the raffeine on a' coni^ 
mi-rrial scale, from the tea on the spot hi India, and it ia probable that 
this nianitfarturep aa an attnehment to tea f>states, may take a coiLdderable 
development in the tea districts of the country. 

The ihird con^itliejll of grtiat iiiipoitaneo in the tes'kaf and abo in 
the tea is the tauiiiiL A great deal has been wiittcn of the evil efiaet of 
the tannin in teup most of which is, however, not bas«d on exact experi- 
znnutp but rather on general Impressaoua. Whatever be its phy^iologiciL 
action it is certain that it is the constituent which gives tea its pungency, 
and, in its fomi oxidined dtiiing fermentation, it also imparts tha colour 
to in fusions of tea. In shortp from a commercial point of view the 
value uf Indian tcup in bo far as it is detemiine<l by pungency and 
eolour of Jiquorg varies with the quantity of tannin easily extraotable 
by water. 

The quantity of taiinin is, however, veiy variable, and during mannfao- 
tiitc alters to a very great extent. If we take the quantity extrsebed by 
water in ten minutes at 212'^ F, from finely divide tea as tbu atandord^ 
the following ropreaents tbe reduction whJeb nonually takes place 
determined by lude poTsder) clurin^ the inanurncture. All the fipu/es 
are rakulated on the dried msterioJ^ 

m (2) m 

Tannin in leaf OB rolled .. IfidK) .. 10*^ 

Tannin in finished block tea .. L2'94 ... I2'53 ,. 13'76 

The colour of the liquor given by fermented tea is due to the oxidised 
tJuiniiit produced during the fennentatian procei^, and in praclicB it 
always bocoincs a question of skilful management to know how far “ to 
sacrifice pungency to colour ” ; in other wunh?, how much of the tAtmin » 
to be allowed to oxidise during maDufacture- 

In a nomuiE fermentation conducted below about F.* the oxidation, 
produced by the already luendoned, is n perfectly definite and 

complete opemtiou. All the tannin pressed out of the cells anil brought 
in contact with the air is oxidised in from four to six hours iwoording to 
the temperature. The relative colour and pungenoy of the final product 
depend, if a complete fermentation is allowed, on the amount of rolling 
and hence of juice expressed. If the process is ronducted much obove 
02° F*i other oxidations take place^^ independent of coxyme action, and 
these give the tea a ate wed"" taste, while rapidly lowering the tannin 
percentage without iucreasttig the colour of the Infusion. The explanation 
is probably that the fenueiitation of the taunio by means of the tea oxidase 
(mj^irte} only carricB the oxidation one stage Wward, and though the 
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producift not as ho] able as the original taimin^ their arc nttU Eairly 
loloble. and bnvo a broiiv-D t-olour. At higher tenifremtatefl still mare 
deeply brown oxidation prodacta are formcdp inocb lew toJubk in water. 
The result m dbsaHtroiut to the ton, and hmcn no fennentation should be 
ronclactctl at a temperature above StV to F.^ if this is posaiblo. [C/. 
Maim, FennenL of Tea, in Ind^ Tea Afeot^, 1906. No. 19, pL i.; 1907, 
Ko. 1^ ptr iL] 

The tannin present in the original leaf has been earcfully examined 
aniJ describe^l by Nanningu (l.e. 7). He found it to be a orystallLne pomlerT^ 
so hydre^iciopie that an iiLstant’a expoBure to the air turned it into a yeU 
lowLsh-brown SATupy nuuiS. It ia not uolnbln in ehlororozm, benzine or 
petfobum ether, iind very little in anhydrous ether. On the other hand 
it Ih. very iAoluble in alcoh&b acetone, or aretiti ether. It has a very as- 
tringent^ but not bitter taste. It Is j>recipluti>d by copper aulpbate and 
luJ atetate. Ferrie ohloride gives a d^Kip blue pnKjipitate. It is optically 
uctive. 

The other suhstant^fl present in tendeaf are of minor importance^ A 
tnofl i>( gallic auid can always be founds as well m quercitnm An acid, 
to which the name ol ffpAc/e w'as given+ has been described by Roch^ 
Iftiet (dnu. Chrm. Pharnir^ 63, 2^>2)J but its existence as a definite ohemical 
luhstance is verv doubtful. Other constituents it aeeim unnocewary to 
dp^rribe. [Harold H. Mn nn.] 

Trade i\ tNBiAN TEA ^—Thu pro^pjrity of the Indian Tea Trade 
IBAT mentioned us one of the many stnbiiig results of the Britkb 
AdmimstmLiou in Iiidb. The Eost^ India Company enpyed for 
many years a monopoly in the Ohincse exports of tea, and they were 
therefore, and perhajis natumlly,, not ov'er-aiurious at first to Cj^tablifiih 
a tea industry in India, In the year 1721 the imports of tea from 
C^int into Great Britain hecame one million pounds, and during the 
centurj' from 1710 to 1810 the aggregate sales of the Company were 
751 million pounds, valued at close oii lSO million pnunda sterling. It 
Huy be useful to recapitulate some of the historic facta already menllonwl. 
In 171^8 Sir Jcjsepb Banks suggested the desliahility of cultivating tea in 
was aceompikbed, however, until lisrd Williutn Bentinfsk 
h^rnc Viceroy in 183-1. But the suc4j:ew shortly after attaitied was such 
that in ItNO the Guvenimeht were able to withdraw from tea-planting, and 
by 1866 had banded over all their experimental plantations to private 
enterpriser The first public wles of Indiaii-growm tea took pkee in 
fAlcutta during 18iL when 4,613 lb. were sola. A sample of Iiwliao- 
however, been sent to England a few ypam earlier 
Uw8), By way of coutra^t with these beginniogH It may be added 
^Bat Sales of Indian tea in 19U4 stocKl at 200 million pounds, valued 

« WJOO^OOO (see p. 218). 

Arts j/i(f LocMlifics of PrsAoetton Aod L^tour, efc.™ 

e area uiifkr tea at the cud of 1^3 extendeil over 524,827 aones, 
“w|y two-thirds (64 4 per cent*) being in Assam (viz. 338^278 seres, or 
Assam propeCp and 133,576 in Cuchar and Bylhet). Id Bengal 

ares waa 135,956 acres (25"9 per cent,). Thus these two provincffli 
\ sani and Bengal) have nine-tenths of the Indian tea area, the 
tenth being tn the United ProAincfli, Panj4b, ^(adms and 
^waucore, a total of 49,073 acres, of which one-half is in tb* Native 
Cl Travaneore. In addition to all these then^ ifl a smaU area of L520 
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icm III Biirma. In th* report of the Comraeri-ial Intoliigotioe 

Department on the Ptodnction ol Tea in Indiap the area for 1906 ii itated 
to be &31pS08 ncrea, diatiibllted thuE:—.m Eastern B&ngal and 
Assam ; 51,219 in Ben^: 7*997 in the United Ptoviiioea ; &,i26 in the 
FanjAb, and S9,339 in South India (Madras and Travancore). He nee the 
partition of Bengal m^y be spoken ol as having cedncod the area in litat 
province and increased that of the new provinces of Eastern BerkgnJi arid 
Assam. It may also be said that the record years in the normal or con¬ 
tinuous nxpaiLfiioii of the tea area were l$97 and but recently the low 
prices that have prevailed have auggested the desirability of curtailing 
rather than Lnorcasing tha area, and aeoorditigly in 1903 a deerease of 430 
acres was recorded* The policy presently pnreued nuiy bo described as 
the abandonment cither pemancntly or tcm^rurily of a percentage of 
indifferent tea, also the Mnetion of the quantity taken annually from the 
plant. Both fectora have combined to improve the stock and rai« the 
quality of the tea, and have thus proved beneficial. The rednetioa of 
mentioned is therefore the balance between fallowed tea and new 
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extensions, showing a small net decrease. 

rrtM.-^Bnt a aignlEcant feature of Indian, tea-planting h the fact 
that production haa increased in a higher ratio than the expansion of 
the area of cultivation. SiuM 1^85 the area has increased by 85 per 
cent* and the prodnetion by J92 per cent. This doubtless denotes iiu- 
provemont in cultivation and manufacture. But thn published estimates 
of production are usually oonflidembly below the actualSj hence the trade 
returns show higher totals than the estimates of supply* Obviously 
there are many explanations, such aa the fluctuations in sisasozifl which 
render average faHanioiii and the returns of private coiiccnsa not being 
Bs a rule furnished. On the average of the last five years the vie Ed per 
acre (dividijig total yield by area) was in the four chiel tea localities t 
Brahmaputra valley, 401 lb .; Suniia valley, 503 lb.; Duraa, 476 lb.; 
and Darjeeling, 26T lb. to tbc sere* But according to the report of the 
Commercial Intelligence Department for 1906, the total production in 
this year was 240,411,266 Jk, assoitiKi thus;—^ilssam* 162,463,0^; 
Eastern Bengal, 44,602,886; Bengal^ 15,631,692 l Northern India (United 
Provinces and Faujib}, 3,527*8^; and Anthem India (Madras and 
Trsvancorie), 14,280,792 lb* 

—Tbfl total regiateFed capital invested in tbe industry cornea 
to 22 crorea of rupees (£14} millions}* thus:—companies registered in Indisp 
Rs. S,41,82,985, and compani^ registered in London* Rs. 18*39,30,135. 
Divided by the area this capital comes to Ra. 412 (£2T) per SJCre. But 
there is a further unknown figure representing the capital of private 
owners (above alluded to), who, as a rule, rehwc to furnish any inform&tica 
of thrir business, so that the total capital hoa been e-itimatcd at 
£20,000,000 (sec p. 218). 

jvnm In 1906 the number of persons employed in the 

dustry was returned st 491,457 permanently and 81,642 temporarily, or just 
a little more than haU a million., and this expressed to the srea of cdtivntion 
comes to about 14)8 persons to the acre. Thc«c llgurre do not, of cour^i 
include those engaged in the cairying sgcnines nor those ** 

cultivating locally the food, etc*, of the special immigrant tea papulation. 

Fonlj^n —^The eoonomire due to the est&blislmient of large 

plantations, and the diacovery of machinery to do all and more than 


240 


Foretgfn* 


INDIA AND CEYLON 


CAMEIJ:.IA 

TKEA 

Trsd{» 


nianuai Ubour conJd accompliaKp chc^poticd prodiijotion, aiuI witb tim 
■™e & rapidly incrraeing demand. The friiedom Irom adulteration and 
Imparity^ inddental to all Asiatio hand labour^ also tended to eiilianee the 
appMeeiatton of the IndJan tea in Eyropean marketa^ and m ith that aucceaa 
cijni!i the downfall oE the Ohidcae tra^le. In I&59 China supplied En^latid fMim§ 
with 76 million ponnda of im, and in 1SS0--1 with 175 miliion poimda. In 
lBd4 India aomnmn^ced to export in anMoient quantity to joatily the tmfho 
being recorded separately. In that year the United Kingdom obtained 
'2,606^000 1b. of tea from India. A decade later the coi^ industry of 
Ceylon began to show gignaof the ruin that finallj overtook jt- Profiting Orjif». Sbut^i. 
by the expenaneo and kitowfodge gained in IndJa^ Ceylon plantera aban- 
dened cofee and took to tca^ and to-day Ceylon is India's chief competitor 
in the te& marketa oE the world. Id ldj5-6 the exporta from Ceylon were 
TH4 lb. valued at £]60p wliile the Indian oE tluit year were 24,3(11,596 lb. 
valued at £1444,278. In 1885*0 the Ceylon exports became 7,851,502 


UAH 


Ih voJi^sti at £362,095, and tbc Indian 69,566.000 lb. valued at £336,000. 

In 1895-G the Ceylon expotts were 110,1^95,000 IK valued at £3.075,000, 
and the Indian 142,090,000 IK vdned at £4,682,000. Five years later 
(1900) the corre&ponding figures were: Ceylon cx;porti% 119,265,000 Eb. 
valued at £3,582,000, and Indian, 176,387.tMXJ lb. valned at 16416.000. 

By way of comparison it may bo added that the total expotta from Cbiiis 
in 1900 Were 1M,533,Q00 lb, value^l at £3,949,000, acid Japan, 01,028,000 
Ib^ valued at £1,406,000; ibe world's incrvoeijig demands wcn.^ thus met 
by India and Ceylon mainly. This may be still further exemphfied by later 
figures drawn firtm the report issued ty the Commercial Intidligcnoc De¬ 
partment oE the Government oE India for 1905. The total exports by sea 
land routes for that year carue to 3^16,73 L623 IK from India and 
I rO, 527446 lb. from Ceylon, white from Gbina catiie 109,864,534 lb. block 
«id gneea tea, mth 79,500,133 lb. brick, tablet and dust. 

—During the later years of the period inditateil 
by returns the price paid for Indian tea fell from l3'33flf, to S'32d. 

lb. in 1900 ■ for Caylon from 11 iS3cf. to 5'4D£i. per lb.; for China from 
*^ &'l4d. per lb.; and fur Japan ItuDi 7'1T(J. to 5-53d« per lb. Thus, 

»hile India has maintained her positiuu as the leading prodneing country, wo* 3 
preserved, in a remarkable dcgTeOi ber supremacy in quality 
■nd price. Indian teas fetch the highest average price in the world* 


^riomth 


OauHuaptJiw 
Id FiTpiLljiUDtt. 


greased to head ol popuktiou (census of 1900), the consuroptiun of tea 
mterrating, and thrown a flood ol light on tbc Liifluencea that havo l<sd to 
be world's inereosed consuniptiari ol tea. The list is headesl by Western 
j^tistrdia, 10117 lb. prr bead of popniation; South Aiistralinj. 8‘87 lb.; 

Kingdom, 8 44 Ib,; New South Wales, 801 lb.; Victoria, 738 
Jt.; Queenskiid. 7-09 IK; New Zealand, 6 78 lb.; Tasmania, 6-62 lb. ^ 

^wasda, 4-29 lb.; Holland 148 IK; United Stated, 114 IK j Russian 
mpif&^O-pg jjj * Cenrtan Empire. O'13 IK ; and France, 0-05 IK Thus 
la and Ceylon owe their ptoaperous tea trades, primarily, to the de- 

Groat BritmD and her Columes, but the low prices that have Owt urttain 
(atly prevailed have led to great efforts being mads to open out new 
^feeta, Md thfjgc are held to have been bo auccoH^ful that the average 
has improved. The relief afforded, moreover, by the endeavour to 
P^^uce and selJ green tea may alaci bo said to have considerably strengtb- 
Qfl potation of the Indian planter, so that it is thought there K uow 
ODger any feat of supply outrunning demand. 
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EMpQrit tfom India (Biack mnti Ofaen Itnuiy now Isoiueiul w 

(urnlfth mofv 4H»ct flud fiJijlfcit rL-guidiug iIms tocvni. Inilian ifwSbo 

. rwkL . x.fcl_?_ ia_._ _ * 1 ,^ flir+l, lllTfLV L_ 


AjuIjiSa -dt (hi 
Eipolii. 


Year. 

Ra. 

lb. 

l»7«-7 .. 


2LIM)p74/2BJ 

S7,7!M,li-t 

l^iao-l .. 

■ ■: ■ 

3vOiS*42,400 

4e,413.9J.O 

iaao-7 _ 


4,TJ,7»*017 

78,7(r2,SS7 


i - 


107,014.(»1 

180a-7 .. 

■ ■ H -l! 

£.l2p45,480 

14BhWM,401 

.. 


tJ,&&,09,3j01 

iuo,3as^4W 

im\^i . . 


WpSfi, 77.(142 

£33,ti93rl»7 

1 .^ _ 


Ihfl eh»f pe^vinjM* cf IndiA tmm whkh. e3(|>ori&4 Md tUft ino« iinpori*iit 
to which Dxportnl^ ibo figUM givan d^itina tii* irwp«iC3tivo BtinfU 
tAkcn^ whUo tbo uiuK^couzitdd for h£[|in€»p oo the totoT tmnA«ctiaii% muidfeit 
uJl otlkcr proviocM oif i^auiili^tM not rriie^iEjoiifld, TAc Aut lAnnee Aovr 

piirpoiKty CHfniVlrd from mcA rr#wm' 


Extorts. | 


)m)i2-3. 1 

ID03-4. 

llHM-d. 

im^ 

Grand Tutol .. | ' 

lb. 

181,4^ 1 

gOTpifiO 

^llpSST 

214,223 
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lb. 
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Ba 
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24153 
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ON 
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Ra 
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31,^7 
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olk^r Tnd fallaw^ing tabSe ncarda the tmiiMGtionjt 4iirijn|g th© post vMUv ^ 
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Ra 
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14 
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1*&2 
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1,00 
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1^,935 

Up7S 
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l,9S 
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480 
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Two Ponni 


THE CAMPHOK TREES 


in 1003-4, lb„ villu«d ut Rb. 0,31,043; in 1004-^ .,31 1G 1b.. vaJund 

■It B*. 10.7^031 ; md iu 1000-7, 2.120,049 lb,. v>liK?d ot Ra. Turrua^ 

now to tlw ECTORHi: tboto (Jo nuinly to AlRhanijitnii, K^liluir, Dir. bwot and 
Hoiour, Tba foliowinir wwro tba omottnto eiportod^ia 1603-4, .,4311,.49 10. 
valiMdot fta. lO.OS.OTG ; in Jli04-0. 2,731.000 ]!.„ vnluccl lit Ho- 12,40,: (wd 
in llKM-7. 2.DB1.072 lb-, valued nt B«. 14.63.000. Tti» chW ^ Ihte 
la ImllA’a contribution to tin Tibat and Cimtnd Aaiatlc doiiumd fuf grocn toa. 

In conclnsioii, it is perbops waroely nwjcssary to entei into the [listails 
of the itrenuou.4 effarta tlwt have been tni^c and are being made by the 
Tta Aflsoci&ti-po and tea mcrcihatitg ot India and Englaild to orteiid tha 
im;a of demumd for aU gmde^t of Intlian tea. The culigtitened action 
which has vaulted in aeeoring the services of es^rt acieatific oMmm 
to mvesUgate the diaahilitira of the industry atid to uaprove the iiieEhoiia 
of production and roanufacture deserve the highest corntneiidations 
The initial atage in this refonn was accoiftplishcil by the (lOvoTmiient 
i>r India in Id&S, namely the deputation of llie Reporter on Etonomio 
Products to the tea districts with bwtructions to institute iaqomcft inUj 
and to publish a report on the Pasta and Blighta of the Tea PlauU 
In conaequettoe the first seientLfio cfBiOer—"Dr. Harold ilansi—wa^ 
appointed by the Asaociatioo. Tlie awbaeqaent history ia one of progre^. 
Mannas investigations cover e^'^oTy posalblo aspect o! biquiTj, and the 
icadta of hia labours may hd descrihed as both highly interesting aoicn- 
tihoally and ol thd greatoBt practical iniportaikce to tho induHtrVa 


CAMPHOR : Fharraftcg, iilp 2W. 

tL* 94- 03, Xhc yptnartilaF imnied in Indii^ like the Kiajority of the European 

Camphor. names^ ate very Himilar, viz, Caraphar (Eii^L)+ ctimpAM (Fr^p 

(Genn.h canfora (Itat,), [Sansk.h kd/ir (Amb^b and Mptir 

(Hind.}, etCn, cto. It Iim been suggested that they may have been derived 
from the Javaneac which fide mi to denote both limo and campho^ 

The Sanakiit medical w^ntera w'ero famiJimr with th^ two qiialitiK pffjhfl 
and apoJfcta. The former would mean prepared by the ftid of heat, ftud 
Tn>r«iia might thus be viewed aa the Camphor of CVim/ifio/vr* 

while the latter would be native or natural camphor, niad be accept^^d a* 
denoting the camphor of The last-men' 

tioned waa historirally krat known. But neither of the plants named 
are indigenous to liidia^ nor oven cultiviited pleiitifuHy to-day, and the^- 
fore the pakm and apaki^ kdnmm could only have been Joiown to the 
jwiopla of India eubacQUoiit to uie eatablishinent of the Chinese and jVmh 
conitnrrc^^ But the history of the nnmea lor the clove (and there arp 
many other examples) ^ow that it is not uecessarily the oaac tltat com¬ 
mercial names, at present in use, originated from die indigenous liainw 
of the plantis in question, SO that the ^nakrit kdrpuro might easily enough 
havo given the Javan ltdpur. 

ladlu C^iibi:^^ Hlftoryi^Tlie hhinuini Camphat txixTi of the A4n-C-AJsi>oA (BIucKiuai^p 
wmCi TS-U) Were doobtlasa xrirJ** Mlrifmwaod of whioh migol 

have boeii ciUied cam phot-wood from ita umilLiiig HaEnotbing Uko camphor^ and 
might oasDy have boon viawwl by Abid Fail na an IxLdina d&OVtry o^ thn 
Ihrtl yioldfid oAmphur. Ofl*o£ tho earlioet notiooa of camphor » that of tPio 
Arill:i moTobimt SindbOil (wbo livea to iia in TAi OPld C?n« * 

Ywtn of fiDtion luilHr than of attual ad^'Ontnni and DXplortitkiah whom 
Wal^kanar thnught had llvod about the timo ol Soloiman. a MubamUUidi^ 
frpww-liitnt <pI tbo beginuilg oE tho iiinlh centuiry. Sindb^ dwriboa th# ediw 
« r oatractiog the eofophor by making inflrinCuAa in the Ueoa that prod^ ■ 
This WM during his »eocd V4»ytige whtti be viitted tin? pe-ninsula ol Riha, 
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d^ubUw tho Mulfly PenirwiilJA. Adoma {Coiiunoat,. FattZiu iii,, 427-9J 

RTv^^ Lhc 0«Hy mformfttkin rfl^arding cuinphor, and flayn? that Sarapidn tl tlw 
firrt aDthotitV who ^vcB % ftill nccounl of lU Uam Ebn ^\mrani^ 0&& of the 
quoted by Scmpirni, fununhaH a brtot account al the niathed of renmnflv 
which ifl piactJaiiJJy that pannuid et the prwemt time. Laatly, AdmiV edda 
that Sytuoeri Seth b tJw oiUy one of tho OR»k authoRi who treats of Cttmpher 
(cnpSiatiV [Per further infermetkon ew Ciniiaingiaiim uyumtenm^ SI^IL] 
rlATTiA do Orta dJaoiiiHM'ti m the 10th ctsntiirj' th& two chkif fertm of Camphor. 

Thfw lu^;— 

dflELKnecntim CampliBrt, J(r«j erttf .- f'L Sr. IrwL^ v., I34j Oowmaim, 

MiehtO. Jtr Deittneh. CJwhWjkA-, ffc.. Tokift, J895. vi, 27 <“328; fwT, ^V., xii. 

TTiir , 409 ^ Gftiohkp Man. Ind. Brandiap fnd, J’rwa^ o34j 

LittmauCE^ The Jtipflii Camphor Trw, A modcrete^sixod overs^o trw, 
native of Chion, Japun, Cochiii^inft and Formosa, muoh pTanted in. Indi^ 
it fidmitablY in auitab]« phwMH. Thero are fino trew in the BotiUUO 

Oard/na of Qtleucta anii &kharfuipur; it grow* very ’vrelJ in Oahra Duo, and 
thrivirt in the XilgiHa, ev'on up to idtitudoa of 7^000 foot. 

Him tt by far tho moat important ol the nntiirtd eouma of oamphor., f^d rwdBcUoc. 
prof^E ujelly eenaiitutfia a monopoly of tho Japoncao CfO’V'Orn.TOOnt amoa the ewiion 
to thrm of Formosa^ whonOo the Targeat quantity and Ijfwt quality of cjfunphor 
k dari^’ed- The pi^uotdon in 1900 k aaid to haw boeit 134 tona m Japaa^ 

9ft Eona in Chiim and 2,6S0 toua in Formosa. But it is aiHrmfiii thnl Japan haa 
bOaCted nn agreement With China whereby aho oXAfOiaaB a preponderating 
iniltjeitofr ovtJt the export of camphor from CTnlncbew' (Fubuen) On the ChineHi 
maiiiUnd, wliieh tOfmorly ihnred the Indian JUld KoropBan trade with the 
^TOkco of Tti*t in Bikok (Jnpani and the Kcietem nr nborigmal diatnEta of 
remicMa, [CA Piekarin^p Fioneer. FormMO, 19!>6i, 202; 220.) 

For A chweription of varloua procoraea of roGooiuont tho roader tony coiunilt 
ihe aiticJo in the I>i!ci6o«ory.. Herren Tftcluroh and Shiraifcawa published 

i caeefiil account of the formation of tide cflinphor, and Bwtibpr (I^iCturo 
May U, 10QC, dolii-aroil bofore tha Ceylon iVgrioultumI Soeioty) particulora 
ai Uw fitill that ilkould be amd, Wf- .^rtAiX dir PAorfima-e, BrrJinp 1902, 
h'o. 40; K€w.. SuU^ JS99, S7-flS; IttOl 88-90.] 

Dzyebalusopr] xronkatlcftf (jnprtiH,,/. .■ D. Oamphom^ Res., 1810, 

rii-, Jiao-ll and pi.; Gnmblep Man. fnd. Timbw., 89; PorrEJWCAitr'E^ BomMua 
lad Sumatrarii Cotephor. A lofty tr»* native of the norlh-wnel -coaet of Ehitoh SumBitran. 
Stanaim, North Bnnmn ond Lnbwmr i_ 

In the atom jire formed eooree crywtele whioh eeiMiEiiuto tho BARue CAXEann B*n» orajiamr. 
oillrd in Indinn trade retumi or bonil. The oTyatlllfl we c^too found 

bi conrrete mnaaoe in tho himrt of the tree* Or m the knnCe and ewaUingB wheltl 
the bnuiohee iaeiMi but oainphor i* also found beneath the bnrlt. To obtuini 
tbs produet* which k va|ue<l ny aou>s of the Chinees nt from 40 te 60 and evstk 
liXi Umfttt the prino of ordinary camphor^ the tnw Is doetroyod Wkd cut into 
■nail Splinters, An nvoemge trse la said to yield, about 11 Ih.p but the oM treos O-Ll Itw4. 
•bd tho moot rcTraumsmtive, Jind only nbout 10 per cent., of those claatroyed 
™*ily repay tbo labour. Tti» eamphor ia uaed by tlw Malayi for embalming 
end for Titualktic dtirpoacHp Euid ia well paid for. Probably the ©amplkor first 
Ifikawn to tho warld wna obtained from t hin tree, end not from ci n h-p* Prte-at m iti 
rC/- Fluckigor and Honburv^ P^UnTJMiee^'-, 453 s GUdemMator and 
Hefimann* yJbrik O^, 370-7, 502 ] 

Other CAInpbnrfi orti- obtained from mvnra] pljiXktS, ee fur uxampte' thyme, 

PalcheulL^ loboeee, etc,, utr., but theprcKLuetiun frem these equrcca would Camphor. 
Bppciup |||^( to bn a paying iuduatry- Tlie widtwpn^^ reputfttinn of bi**’**'*’** 
m a mum of Naat CAMJrHon ia probahly deluaivo, eo far at lofut 
^mui. and Burma are ooneomed, though the Imvm wmild appear attli to be 
^pleyMi for the dJatiUation of a powsi^ul oamphnr in Uppsr Tankiu^ [C/* 

- 159.A 2ii]^7; 1890, 73 ; Bhaduri. Rt^pL Zrffwr. Ind. Mum. (Indtial. Sec.h 
Vlnd^CHine. 1903. vL. tiA, 512.] 

Pmdir(r/ftjjj__Yhe campbor monopoly eEtablishcd by Jftpan bftd th® Production* 
of raifluij^ ontural product, nnd tbis led to tbe 

sndctsssful ajnthedcal fabrication of thi^ comniodity in .\jnericd. 

. be beyond tb^ scope nnd purpose of t.Kla work to do more than 

‘hdicatc th.p, dirMtiona and posffibilitics of the camphor industryt and it 
snBlice therefore to state that it can be and ia bouig producfod 
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chcrnkttlly. But th-e ruw in th^ piitio of camphor haa liad another otfect, 
camclj of turning the attention o( planterB in other lands to the pOBHihility 
of competing with Japan in the aupply of natural eatuphor. Willis and 
BatidKt m an able article have disalt with overj sispect of oultivatioii 
nnd niriiiufartiLrc [Cm. /fey. JSM, (ward. 6Vyioit| 1901, No. 24)+ In The 
Atjrirtfkural (1896, No, 5) Hooper detailed remin experiTnents 

wliirh went to show that a fairly Imige supply of camphor might 
be obtained frottl an oil distilled from the leaves of 

It had been suppoeeii tliat camphor was only obtainable 
from the timber and roots of trees 50 to KKI years old^ and obviously 
only Govenvments could undertake to plant sneh on a large acalrr and 
wait so long for remuneration ; but fls a conaequcucc of cxtHjrtmeuts 
mmle in India, .iVlgeiia, United States and soino German eolonies, it was 
thought that f Vcwi/iftor^r might be planted os a eat eh 

crop by tea. Coffee and indigo pLantera. The resultSi however, do not 
mppear to have justified the hopes that were once foniie*L It w'ould he 
beyond the seopo of this work to deal with the European uses of 
i'amphor, but it may be ineiitioned that one of the most interesting ia 
its emplo^mient in the mnuuljielure of eellulold, [Cf, Hcuz6, 

1895, iv., 269-72; Ktw BiilL, 1S05, 305; Trop. iijrri.. April 1. 
1904, 659 ; K^omppa, Pharm. Journ.^ lxxilk:i 17 ; OalleDUcr^g (reviewed) in 
Vfipiini, Jimc 4, 1903; CoHins, Sci^* Juicriccin, koix^ 368; 
iredt/y May &, 1903; March 20,1905 ^ Mauxwelh Eept. Fi>r. Admin- 
A + Cirf. ^icrma. 1904-5, 52; Copleston, NcUt on Cult. Camphor^ in *i^n- 
/nuiWr livlrf 1907^ ii.i pt. i+, 92-4,] 

Commerec aiitf Tmitc- —India posBes»es a fairly large industry in the 
refining of camphor, chiefly at Bombay* DelhJ^ etc. The refiaer seilfl the 
article at nearly the same price as ho purchnsed it for, the profit being n’tado 
on its raechnnical absorption and retention nf a large amount of water It 
appeare,howcver, that an increasingly largo proportion of Japanese camphor 
is sublimed before being exported to tudla. Tljie imports of Barns camphor 
are now of little or i^o conaei^uenoe, baidug decreased from G2S lb- m 
1899-1900 to lOfi lb. in 1903-4, and in \^lue from Rs+32,808 to ^3,1-0, 
and in 1906-7 were nil. Tlie total amount of other camphon iniporte<l 
was 1,071,714 IK. valnerl at Ra. 9*96,336. in 1899-1900; 1,091,002 lb. 
at 12,97.482 in 190!M; 1,169,238 lb. at 113.16,17,043 in 1904'5: 
703 J16 Ih.at Es. 13.37.938 in 190545 ; and 849.261 lb- at Ri. 22,99,783 
in 1906-7, In the first-mentioned yea? Jspon contributpd only 135,010 3K, 
valued at Rs. 1.82,680; whilst m 1903-4 the amount was 671.220 Ib. at 
Its, 8.42,391; and in 1904-5. 856.130 lb. *t a«^. 12.51.846; though it Kll 
off in 1906-7 to 426.007 ]b. at Rs. HJ 1,926, Doubtless a large propor¬ 
tion of this must be the Formosan camphor, whinh was previonsly exported 
to India nd Hongkong. The increase in the Japanese trade corresponds 
with a rapid decrease in the quantities obtained from the United Kingdom 
(Englbfh refined camphor). Hongkong and the Straita Settlements, the 
totals for these three having been in 1899-1900 : United Kingdom, 84.460 lh+ 
valiiei] St Rs, 77.658; Hongkong, 440,458 lb, atRs+ 3,80*598 ; StraiU Seltle- 
meiits, 411*696 lb. at Rg. 3,55,In 1906-7 the quaDtUies and values 
were respertivrly ; United Kingdom. 22.311 Ih. at Rs, 76.778 ; Hongkong^ 
277.360 Ih. ai Rs. 5,43.304 ; Strain^ Settletiietiti.. 74,803 Ib. at 1,61,295- 
The incTeased proportionate value of Japamsui i’-amphor compsiitni to Euro¬ 
pean camphor may show that more of it is imported in 4 reimed state. The 
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r«-txj)«rtA nuiiiifcst an !ii€Teaflo from ^,517 Ib. at Ra. 3^^375 id 18&&-1900 
to 121,0^3 lb, at Es- 2,14^36D in 1G05-B. Id 1!K}6-7 they foil* however* to 
lb. at R*. 1^0U32. Bombay and Bengal are the chief poEa of 
i|f|Nirt.ufi:\ and Natal is ordinarily the best customer, though since l9iM 
the United Kingdom Ims atootl first, 

WfafCMMtfitot . —Tlioro ara iwo ver;}- dLUinot HubffiiUii.f3e knowTi by this 
iiAJrtp. One w I ho olco-PDidn of BoTne^* obtainod by dbtillatiud of the 
er by Upping the tninkB of m jiJi mi^i . which^ Ijeitig lin*bJo 

iraMt the premure of tlio fluid, byntt apem or have their th«ua broTtewi 

into iiitom^d obiniborB, Acenoliflg to Oltdenaoi^or and Hoflnmnn ( 

Oik. fWS) this oil m not obtoinnblo on th* iimirlwt. Tbs other MjHJoIted ™iiphor- 
ml yf ForttKisa and Jnpnn U * brown liquid holding in solution niueh oonmion 
rumphiTirr wliieh b procipitatod when the ipn^poratmo of tho Liquid faUfi. The 
crude oil ift nindet by db^tillinj^ ehip* of eamphur-wood in waEor. AfEer rvfno\'nf 
llie camphor which eryiitailiaea ont on cooling, it ToproHcntE a trEuiifpofent 
bright-yellow to brownisll-yellow liquid oil hnvini^ n penetrating odoUr. In 
Fotmou it WAS formerly thrown away na wcrtbfcee, but the Japazi«» Used 
wl ntill lue it to a eonsiderabSe extent in connection with licqucir and Vaminh^ 
werii, btwidro extraeting n oonflideraLilD nwidue of eamphor from it. A long 
■od intclTsE ing paper on the vanoiu qunliitk'v of rOrnphor^iJ tH>|p!'ther with a 
dfwcriptiijn of the method of oxtreu^ting rcfinid ciirnphur theirefrtim aniLi of 
ttionufacEiirmg «q/^ from the *"red oil" (erride oil liftcf tlw? Tetiioval of the 
^waiLaJ white oil and r-ainphor) will bo found in ScAimwnci ft U-fr.*# J^rfSM'AfiniiMif 
(Oet -Xov., lfK>2), boing inken in pairt from thn e/ tAe /'homui- 

rcidWof Socittif o/ t/opon fApril, 1&02, Xo, 242), (t would appear thot the 
romphnr u now extmked in Japan, whcifefW th* oil won proxdoiMfy exported in 
a crude Atate, Lu^ly to Qermony. [O/. Sbimoynma, AW- in Trop. dprirt., 
Nov. I&OI, mL] 

{Of. P<mltu (Adnmfl, CoTcinent,), id,., 427 j Morco polo, 12U3 (cd, Yido), 

iL- 24t ; Voiih^^ma, lAlO (ed. Hakl, SocO. 543: Oaroin de Orta, liW5^ 

™-, xii. - Boi], Oolnmont, in Frric.. i?£p^, /e, A<tid.* L (aer. 3h 3nS: .4ia'i--4 iefiart, 
l9[H>(Bluehmiuui, trnrLHl,p 1873). i.^p 7S-W, 38t>^ Llmehoten, Fey. E. fwd. («L Hokl. 
Sop), ICiOb, i, 112, 120; ii.. 117-S; BiEdwwd find Fcmter* EJ.C. /■p>st 
B&rtfc, SS, 28Ui Foater, E.LC* /^Hm, uU 240, ete.; iv.^ S-8; vi, 73; 
leaa, ii , »43 ; Piao. Ifnai. Arom., in TfUd. Uiri. fc Nai. cl A/fSd-. KL-iS, 
60-8; Breyn, PL E^rvt^ 1(173. Cent, i.* 11-7, Icon, 2; ^tilbum. Or; Uomm., 
I^|3, 307, 500 j Bennett, WaruUnngM N.-S. Wakt, 1834* i. 17& ; Wiewfer, 

pfianufnr.^ i,* 544 e Deway* E7.^, Dept, -4tfrt- tBntany) Oire,, 18^7, 
^o, 12; Dee TropeniktrKer, iL, 87: iij./555-Gj iv., 202, 415 i Jeurti, Linn. So€-^ 
414 ; Camphor /MwaT, /or Ind., in 7nd, J^or,p lOOO, xivL, 2S4 ; aiukerji* 
/Wd, 1001, 43cua ; end Com. Pept*. Japai^ 1603-4* 

^ - 7oum. Soc- Uhem-. /ndujf, {many poEsttgOi): PAmn, JatoTU (tnuiy 

filwngBal: TVnp. jigrr*. ^iruiny poflAjigeah ] 

CANARIUM, Lhttus FL Br. Ind., I, 531-6; Burseracejs, 
are about 6 spoeica ia this gciuia, all Urgo trees, rdJ ooveral af 
Lhenj afford uasful ifeaiii;^^ Ck^naidoiiable cqniuaion exists^ however, legiirdtng 
Lhcii rcapcctive picKluets, so mueh bo that the meat aadsJactoiy ooELraa 
s to A^rt the available iaiormatioD EecgraphituillT^ 

w^plBMa* tm. the ficrchi ol Biboagor and Sylbot of whinh Eoxburgb 

' From dflAuitq or wouoda in trho bark, a Inr]^ quantity of a VOfy puro* 
*™*wr-culourod rodin oxudeop which Boon be^msf hard and bnttl*, and 
it u 5^P®ir yrt tho Noti-VTS JHt no vuluo on tt,” “ In thn Caloulta Itaraf* 

^^^oiiJy voluod at froni 'J lo- 3 rupeoA for 7 rniHiiindH of 86 ponnda weigh-t- oopb.''^*^ 
iofcinr^^*™ repOittod tho above without eitbev oorroeting or amplifying lb& 
gallon, BQ lhat it k not known whether or not the rrflin ie need eCkmomioally- 
' Mnnnuns^ i£ja*., k the Java ohnond and; tbo nila-i'Akwna of Ceylon, A 
nsa q{ tbft ^laJay, but cultivated oocwiionjidly in India and Ceylom 

dAwfia^ dAuo^ Ulrtn^. etc^ A largo tn» cf 
Kjktairt mi 4 j Ooro bida. It would neecu highly peofanble that thta ia 
fci*ni ' t'-i riiTMi rroio of Aimun whkh bail bilbefto been nmetly 

to l„ nffonjed hy f\ f^omhlo layi It gives a iwin whwb 
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u wd tomhM. A of Amhhi mm, u^tii^ting ov4»r 13 \h., iweiv^d 

by tho Ruprtrirf en EUifln&iftie Produei* m " a fairiy qmdity of th# 

Bliicik waa a he to th* Imp^^rial tngtituto, ^nd-on. (cfr e-xamiiiatioa 

find n^port, DtuutAn roplied that the ivaultii obtiunod indi^ato thal the 
rnftti ia or the dAmmar typa Although it dLjT-[?ni to Boma eEt4int from the bjfiok 
d-AtnnjAr of oommortv, vtatod to bo doHvod from €\ ■+p-*rf**w. oapoeLaJly in 
pofleofiamg lower acid And BupotiifleAtion vnJun.'' S0E04 vAmiali mAaufActoxotW 

to whom tho muil h4Ul bwH iUppliod tup^ltod tlunt it wa^ fiuftiiblo for th4 
pn^pimlicith of A himd drying ikiclt » la ^uirod for oBJumol p^tAr 

though tho dark colour of th^ nMin would pr^judico ita baIo And it wu not Idcely 
to fetch more IhAri J 5 t. par cwt, 

0* flklElniease, Jmtrn. Am. Soe. Ifrug., Ixii., pL ii., 187": ia ihn 

dhup, nar-oh-jxt, ote^ A very tolli troo of Nopnl n^ 8ikkim—the iiuuir 
vaLoya of iho Eoatoitl up to AltlcudDw of 3^000 fool. It yialdn A cloAT 

Ambcrr^oolourod brittle Tonn timt hi biirtit in incooiEo by tlie Lopch^ Dymoclt 
\Jcum. Btrmh. A At, H*Mi. Si^-. 1801, A-i, 40Q) #p«ikA of an embor-ocloured rMin— 
i}n> bioenao ([jfttol-dAup) -.and ho wan thuii doubtloea ipanking of thi* pliant and 
not of r. tiTiv^^ as ha euppasodL hns of hkto yoiirfl booonae 

A ocorco Ircvp duo AppArently to tho donumil for tcA^box woodA I'ho timber 
is sAid not to WATp but to dwAy rnpidly. 

C. vtrktnm^ . FL Ind., iii., L3:S: TAlbotp ilul Trm^ tic., I0O2. 70. 
Tlio Black D^aiumoLT, yti^, htda-dAntmAi*, bemipu kw^hrikamt 

tiindrikarfK manidtf dhup^ raM^dp^ OtO. A tall tree of Wwtom And Seutlwa 

India from the Konlcon southwarda. Ul^on in young foliABC it is AlmCMt oHnuon 
And is in CUnetoqdoilco ynry ooUspicuous on tha Qhata, up to AltitudoC of ApOOO 
feet. It yields the resin known as the black dsmjaajr of South India. The 
timber ift wDrthlc:4|A, mu1 te ohtelEi the msin th# trees ore Urc^ Vorth^ cuts aiO 
mnda on iho bark And a mom of btuiihwood tbEioAfter fired around tho bAM 
ef tho trunk. In about two yBor** titn# the dAmrmir is eoid fo begin to exuds 
from tbe stom and to continuo to flow for ten, yoors Afterwoidsp during tlw 
rnonths of April to November. This ia collooted in JAnuAry and traded in all 
over ^mhr«m And Woslem liuliAt but owing to its high prko is not much 
exported. The aUpj:^y oetEHA chiefly from Travnnoora lunnJ tha rsalA felohei 
about Be. 3 iHr IS lb. It |s omjiloyed in the rdAUiJfAOturD of a bottling wax 
or for vnrtiiHl, etc.i nod in modiciao aa a mbkitituto for Burgundy pitch isi the 
insnufactum of pluetors. Full pnftjculmw of thn cbemicAll propiifties And madi^ 
cinai uses wilJ bo found in the jDicIronor^. The tubatOuCO wm oumhisd end 
Wportod on by the late Mr. Broughtum [C/. King, .^oums X#. ^iM. lS03r 

IxJL, tt, 10^3 ; Gambia, Moo. lud. TimhM.^ HO-1 i €>o6ko, FI 

0OW&.P ip 301-S: Brenduiy /ad, Tfae#,, 130.] 


iU B7. 
Sword 
Boaja. 




CANAVAL.1A HNSIFDRMIS, I}f\: Fl. Br, Imi., iL, ]S5: 
Wight, Ic^t iii*, t* e 03 ; Dutkic anti FuIIcf, Field ond Garden Grop$^ pt. pL 
Ixxi: Gootis* j’L Ff fl#, Bomb.t i.p pt. iL* 372; FnuD^ Jenm. As. Bat. Ben^.f 
1807. ea, 418; alift Beng. Fianis, 1903, L, m ; Diithk, FL Upper Gan§^ 
Fhin, L. 255 ; LEoxnmosM. The Sword Bean or “ Orcrlook,'^ aomctiniGs 
called Pata^ELian Bean, shimhtf ksdrambal, mekhm, rnakham-shimj sem, 
wufSd-sfm, ohai, gavari, eegnpn, peh-fiafug ni^ *tc, 

A perennial dimbor eidtivatcd throughotEt India^ from tho UimnlAya to 
Ceylon and Shun* conunon £n gflrdens or on tbs bondm of fldda and OW the 
roofs of huts, 'fhe youngand balf-grown pods constitut# (ho SO-CaUikI " French- 
boAiu of EiiropaiuiB in Indio, they oro alM oaten by tho Natives, wpedaJJy 
in curry. Some five kieda* probably only laaea Are roported to bo grown.* of 
which the foftn known as hUwa^ a white norrow-podded co^ltion, is ootwudcred 
tlto best. The idaIueX' se^^di Are mhl to be oaten fftirly oxteruiively m Mysore Kid 
in fomo parts of Ibe Bombay Preskleoey. By tim Muhammadniuh here and them 
olL over ludiA, they ore approciatod as * \t3getable and wtea dong with moAt, 
wpKially that of the white-soodod forfiL Thm ore throe wiM Wies. vht- 
f. riinv«a. W. A A. inkinvhimh ^‘wfy ptenliful throughout India mod 

by Mme writers n^rded as the Origin of the oolllvated plant. It hs* been 
reputed to be powoiuruA fr. itc, a littoral speeiei oresping along ths 

snnd, and i'^ fiC- w. A eommoa dimbw 

along the bonia of tidal creeks and rivers. 
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CANNABIS SATIVA, Utm, i C. indim, lamk. \ FJ. Jtr, hud., 

T. 4S7: Rhcede, Hart. HoIm 16EK), i., pi. fiO-1; Rdidptius, //er6. U«lO® 28. 

It'sO, v.. 208-11, pL 71 : Koxb., FL ind,, iii, 772; Dnthio and Fuller, Hamp, 
fteW Olid Qatdtn Croju. 1862, pt, i., 80-1, tt. luc., ii.; Piuia, .Vorpftof,, 

TttGlii,, and Didin* of /'lower* of Cannaint, in 3I«». Ojpc, Mtd. 

md San. Dept., /ad., U.S-. 1004, No. IS; Urticacpa 

Tfe* fotlowing n^y bi> m tJtfl mono jmpciFtant iiAiiwfl 7~Hciinp (flbrwj* Vfinnaculftr 

Ifidiiui-hcmp (ihif rbarcotk-rt), CftfiVM ^cojirfl& textile), Enj^liek; cflrtiW&i#, yrwk NdJnee. 

UJiii Lalic; mna^^ KcUio; fcflfta#, J^Iodem Bmton: cAnrtWt, Fr, ; Mnanw, 

; MFiAatmi’, Port, r ainf$pt„ It. : Rimian, i erapicp, ttrp, Alb&niBn: 

hofwfik, BiW -; h>noph pr*^- pitn^a nnd pewut, PdLtsh and Old RUv+ f ktJJip^ 

Belly.! htmpi^ Aampp (kud Dimuh: Aon/ or hanaf,. Old H%h Omn, ; 

fcam-jir^. N. O^rm, trvtpifm, Fnifta.: ^on/r, Icotmid: AcnnMpp *f«in.kpp Ihiich; 

Acnm'rp Bulg.; ktntyr, Tiirtar; kant^ Erao; kannq, Armcm.? JcA^ma, ^Eu^hnl; 

(tMhffmf, Tuijiit; amralh^ ntalach, Turk, ; ttn-Jfif, Turka-Tnrt. ; krir*^ 

BoktMfa: lainrf^p Kaehgar ; Syriiui; Ain«7i Klifd-; iH«/* MrjrocM ? 

Aa.ma, tfrrwkt Of ni(d«fy and £m-i 7 », eAu-'ma (sood'-bBaric^ or rortLalo)^ 

ilbiiieM !; ojo (tho jidant and libro). nvno or 10/11 £tho hBinpon cloth}^ Ja|NhrMr^A«>j 
4Aatmd« irhftrniiOriMi, Sannkrit; bAon^r^ ^rng AAdiljjp haMh^^*ch^ mddhu #4&£C 

jnn/d, cAanUp mtifl&tK ULnd., Boniy., Xopal^ Pb., C, PrOv^., Knob, 

Deccao ; intW, Jii^n+ Buid t g^anidyi, korkkaf., fcaJjMflK Tern, and ; 
giriin^HZaejbr^jt^ (Ao^rn^'M!ona|<ltHi (101^) or bAonj^i, 

af EEicedCp ^rt^i oE Bumpbins), Malay ; kinnab, AiftoA, of yoiinflpr Sorapioru 
xhihiiimttifi in Matthioluai and oxw or 0#^ in Afwigtft, Linschoton, BtimpKiuSt 
^rp Arabio are doubtlfwi thn Arabia Aa^cA^KAf; daAba, dacJkrip 

Bottantot; nod riajabap diambt, Ct jnmba, W. Afrit* (Nagru) t dftraUUe-^innabM 
lloJW)4iuf-:^nHab4 Pareiaii; J f^atkafukay jjfl»/a-poA<jp 

SEohaleiHi; aAetJ^dnangAa, ron^airTH', MadJAiyaacofr 

H&bitat.--Tlie Homp plant in a wild &f flpontanc'OU.s state over Hiabitat. 

10 wide all area, but at tbe samd time ia always so closely aMotiiated 
places that HUe or may liave bceu irihabitod or ujKtl as trade routeSi that 
it is dilScult to say adhere it originated, Tbo widest range claiiiiwl for 
wild hemp covera the area from Trans-Baikal and Daburia westward and 
southward to Bokhara^ the TranS'Caspian pfoviuce^ Rnseia south of the 
CaQcesus^ ond, according to Hooker^ the North-Western Himalaya. It 

however, as plentiful in an acclimatised state in Japan and Northern 
China, and in the Suh-Himalayan sono of Northern India.^ as in any part 
el the region mdieated^ tiiough it is adiiiittedLy there only a plant of 
and waste places. Having regard to the value of the sitMtiona 
it ftiIcctB, Prain, in his report on ganja, docs not re^ud it as indigenous 
tither in India projKar or along tie North-West frontier- But even 
is iome of tbp " Siberian diatiicte accepted as part of its original 
home, it hoA been noted ad occurring near dweHingv and Gmelin {FL 
Hixt. 176S, iii., 104) aeema to beliovo it to be wpd simply 
bM^use the Eurmti siid Krasnoiar Tatars do not actunlly sow it. The 
ugnments against its being wiM in Northern aud Central Asia are thus 
shnott os strong as in the ca*e of Eastern and South'Easteni Asia. So 
far as India concerned, the couclusiou of the Hemp Drugs Ooramisaion 
la probably correct, namely that it is not indigenous. 

Pfvperiicx jtfftf Uses .—The hemp plant is Imowu to yield tbrro Froduote, 
diirttnet produjctftK or perhaps rather groups of prodneta, separately dealt 
^th in thb work:— 

A UABT FIBRE, largely employed la the minuiiicture of cordage vorr*. 
lopen in<l coame textiles. 

An EDIBLE BEED, from whlch a useful fatty oft is expr^cd. 

A jfiAMoTic resinous substance that mppeuTS in trade id three chief ^’micid. 
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fornix r koowo »4 bhf^n^f cham^j and ^unjo, nnd whioL ohomlctalJy cuniofltK 
of a resliL nnd a volatilo oil. 

Thfp wnp:l 6 f}nj 7 Ti[i is given in Nepal to a ^nmuw cloth TnmJc from thn ivaitln 
uliwnfiMlw hrrrj-*jih^rri^ ocd in Bikini a Hlmllnr tcxtiti!; botina lhH> damui ^unnH, 
TU'hjtft m JJiinTUi tllo minkO gwn Or gmin denotce f#t«>riir Mtirt-m, end in 

J^-^ngnJ the djU^rrmen't noli rnflilo M fibro «ro uillod A 

ckitli nkwfD in frqni i"n#ntiirln m al *0 ithined ^nj. Il intlniJi Mnnou^Hni 

Niirpritfing ihiiL in India tha Ijoat-know-'n ftCttlo mci elding homp^ bf»ar 

iiojiHV tJbAt hove the #oujid of A^Ianpa or panja fthough pOOaihly quite uncon- 
llcclcd), €hrijituplipr Acorcta {Tmvr. de isM Ehn^oM^ 1 ^ 7 ^, 359 - 6 J) Bgiurv oud 
iUm-rilfM ttm ■'^^randclfllo fTmrfif. 37 ) jtpt^aka of 

a drug imide fcoiu licmpr rF>'cr {New A^c. E. Ind. nwJ 107^61, 120) 

iihuitiono “a Fnkinf drunk with w>kDni lie baw in On t}m 

ZiinuilayD^ Wr'linre ■rn»fP«lil« nwirra n grou-^n for ita tibre, the main plant in 
vollecl ^uJ ibAdng and Die fciiuile pdf—er gur-AiMApo. At Indore the liLide plant 
\a Aon' uni the fotaolo &Aanij^mr. Ver^- nearly tlmKiiglniul the workl whcfuver 
hemp » cultivated the larger nnd more prolific plant rum ViooU taken ba tlw ixmle 
^though 00 n niatlor of fact it iff botimijGally the Imtuileh Pratn iafornui mo 
that- h& helieve^ with lIhi ^Congplion rnceBt tliia aexea ax& not 04 a rule revolwd. 
Tho luunro giii'cn to tbo two foniib or jiro tharofore in te roe ting. Fft^m 
f?craid« (L630) we leaxn that in his time Engliali writofi! apeko of tha on# nlnA^t 4 # the 
it "^i^iorie " or Hempo" (p*HWia), or Wintdr 

Knd of tlie other OA the ‘'Fomnlr" oia he wilT-f it^ FemelinoK hoioziicaJly Iho 
mnleh Iho Barren flrmpo ^ or Suirnnsr Hempe."* oitd by more recent writert 
'* Finable Hempd.^" Oerard# mokm nn intenoiting nbfervtition in this cen- 
nectlon “ Tbrro is mnother, booing the femolo Bempa^ j-et IxuTen uid without 
MhL centnirk] imto tho nnture of tlaot etuc ; which ia very iiko to the otJier 
bMmg U» nude, end one luujit be gotltered hofoin the other he ripOw #1## it 
wither away and com# lo no* good purpoa#.^^ Hi# CoriTwporuling f ^ nomEJs 
nro Fimmil (mole) and M<z*ehel ^femolB). It J*, hoWEiver,i significant that in 
tivne of ihe paehutoffc rftoudtli of Europe hoa hemp been founds though dax 
is frequent. [O/. O. i^hnuler, AroAinwon, rfck, 

But Gerjude's obaon'atjan regafkli^g the neowsity to remove the male pluita 
(tho femolsfi^" oa he calls them) bocauMe otherwise the crop may coxtie^ to nn 
good. Lb Curiouflly auggesthis of the Bengal pmoticew that will prenecitly be 
expluned. As a nutter of faet> howeviFr, it n the general cmdoni in Europe to 
railinve the mole (or, WI k i« called, foniAle -plonla some 20 to -Ml days bofere 
the female todc) is harvested^ the rOMOD bcidg that oflnw tile dinBcmiiuitlon of 
the pollan the mole pluite rapidly mature, m thnt long before the fcimdoi have 
foraned their eeedfl th# fihra ttt the male fltems has Iwcn ruuied, Sbnilarlyt if 
the mds be uJlowed to fipedn, tho Qbra ol the femAlo planta wiQ akm be ruiaacd.- 
It ace^linfdy is the cautam tO> hu>~Hi thn fenudo crop whan in a haLf^ri|H> 
condltioilp th^ k to Snyi. the oneds have not been. luUy maturtKl but they iira 
nt that slAga rfeh In off and ihns ofTord t by-product of iio small importaitE^ 
BtiU furibpr, it ■cems the cTurtom. in somn p^t# of Europe, to stora tb# Stem* 
for a time Iwfora Hwatinfl and cltiuilng the flhro. The fHim clouird in winter 
is HKorduagly c-allod Winter Romp and that retk'd in eprUtg and clnuicd flmdly 
in voanmer k doaoribed; as Buinmor Hamp. But liko the names lamlc and 
the terms '^sumraer"' uid ‘"winter'* are oitun inverted. IjaDy* 
the greatefiit pe^lblo confualQn exkte in the litcratiarci of this eabjeet se to 
whathar or nnt the botonlcaby m«lo plant yaeldii a libra* and, if it di^ its 
ralatjvn value to tllAt of tho female. [<7/. OrawfoTd, /ndiuf. of Buwfo. 
and Fmjf, 1893^ 139-43 ; \Masa 3 eTr Rohwt. dt* Fjfonrrnr.p t1MI3. h. 530, 
II., 300.I t^ilson (Fmu Ofvpm, ISflfl, a,, 325-43) gives what k doubOese the 
romplete etatemont whefi! ho obwarves that the plsjiia dower in about twabie 
werks after tho data of "^ond tlUHn is sobq the peeuHority of the 

cultiv^on of hemp a# ooinpmd with oihur csopa. If the crap bo mi™di?d 
^r fibre only, ths harv'oa-ting [mcraliy takes plaoo bm soon m the proeesa of 
flowefiiig |e campletcdL naad both raala oaid female plamta are ptUlod nt the MMun' 
tune and treated id the saane mofitUKr. When, howover, the double produce nf 
flbra ackd se^ are doshwl, a dinarent awihfjd is pumtled^ by wluch th^ (ud produce 
of the OTup is" The umle pliuite arts pidloci up by tlie mcit 4 , c-uie being 
inken not to injure the female, whii!}| Jite lef& tm Lho field fur a fivtlitir parioil^ 

'* The nude plwile are collated lUad tk^t in nmoll shoaves, oiid oithnr kdl standing 
tn aJronvenianS place till dry or at orkCe takon to the retiuig vale." Morns 
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{OiiU&r Sac. Avia, 1 SAG, Bill J ftnyit iho fibre H Lb& pluot Umgber 
HS 4 t better tlian tKat of the feMliile!- It id topUTrttod by roLticj^ 

iAUl^liig ufl ia ftw-TT - \Ofm 4^40 &odge+ Culi. of Meitvp Jitia, U.^r X^pi- 

Ajn. Fibrii fwvxatig. ISOfl, Na. 8.] lA New J^irwy aiporinKsiaM^ wont 

eouddctetJ to tofit tho influohOO of envirorun^n t Ott the t^IbAIvo p^duetion of 
nmh Mid fcnmlo pWla. Qrt rich WJiU twioO m nwmy fomaJ* eui male pbmtA 
■prin^; r»ni tho Bwdft. 3u uIjM w^icoiloctod Into in tho HxaAoa wbjs foutlil to givo 
11 ^ 1 ^ pMJliito than flkiiiiiiiiiito pUmUfl- 

Ttiming now to tba mutAko^ mado by Gvtwtdo Alid moai of the ci^y wntors Wild Itwiy, 
t^anima pkuit« suppewod to be wild atatcil ol rvin PHiW- mr*i*rm^ it ^i^y_ Im 
I' lbsen ea tlukt iei tbe ciiuiaio litcralufiD of tbia lUbjoCfc in HuropOf Icul-Ut mul CiiiiiJik 
exactly paittlbi ojLUJiipliBi of iSTTor lony bo to tlium of Ibi' 18th to Ifctlb 

rmfwtj' wdterd. In lodia froni tbo Limo of the oarly J^iugbol Etnporars^ nt 
Inut two, if not thftio fibro-yioldiag pbuito have tiMa Tooogaiaod ao form* ot 
buiDp, vifc Ihun^fti or aonct tr.iirpnftJa paAaan 

aad mn jor irtaia) (f >'»fpwin rlia Jw ), Tlui fbat two ura lacilltionodT forOiaaiplii, 

in Uie din-i-iittorV tlotSO, UlochaiJiilnH Imnal,, i, 87) in aisoU U'lrfiva m to loove tUt 
ikitLljt o* to tho polmii.tt^-lfio^'^ixl §avi >tavj.|i{£ recogruBi}d jW dUtinot trom tbe 
vifiUaw-lloworcdl jan of ftootber poMiApEo (GIam wia. traanl., L, 101)«- Hut while JKtOrf 
— * Bbre-wwcurft in tlie Imfifitfcir e/ (prohabLy of siato IGO to 5fl0 A.a,) 

btA in 3 Qim of tbo Inter g^aaakrit workii, it iwporonGy doaoteit Vr*ti*mrtm mlber 
tbftii rivHnnbfw- It wfoolci tbui dOotu Aa if tho wa^ mvi to dmiole tlie true 
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hamp had been a oetnpMotively modem na^ge, 

HlitoTy.- ITie aamceacA^mq and diocAi?*Aa gix^en to it» oceoramg to Johu Aoi' in 

luanoi {Siwp. Bcir. Imp. ITuxA.^ 1781^^, 174). in Dnhuriik un^ wiipigefttivoof the C^nw 
Ja-Bia {gfUit-ina), ai-mo i(aiBlo-jBo), 4m- IwnMstimM written rAu-) wui (fntotio Jiad 
■ed-beftriiiH-fFwjjL Bretaobaeidef aaya *' tlio ohEtnicter tno, which nowfldAyj u 
* pHMsrio te rm for plftnlia yiolding te^-tilo fibroai, wilil In ftaoujat tlmfift apabed. 
cMilufliTely to tho coauaon hemp phmt rvn »•$ oim »a rifw, uaa. It would, ^ in 
Intt* acem fnirjy o«rtom. if thn plktit be excluded by botaaiatn itom the portion 
of bang ft* indigenou* to Chmii* it boa been frequently mentioned in 

sfe azidi aprciet eharaotorB itre ornployod. to denote tbo fibre pbuit aa dutinct 
fpQini tbfi aced-bcKkring form- In tact it would aeem that ao very ancicaii ia the 
diBTictirr ma that it donotea oonjointly fibre and oil (or food)# pr. Heory bo* 
peInCed out to inn t)int the ebarecter in question Looki not mdiko two plMta 
wiUiin a purtidlly protecting line. V^Tietbcr or not the very charrtOfcer used to 
donetc laa wikd intondod to oonvay tbn idoft of thu two foniiA the doublo property 
*aa certainly kno wn ftOin the moat ikncicskt timee. [C/. Keu^ BuFL^. 1801,247-50,] 
0ftt«hiiii.ider oeoordi^ly obearves: —" Aa homp^iocH:! was an Article of feocL 
bemp in anciefit tbnoa wm reckoned oa one of the five, or niae^ kliula ^ of 
smin,'* Tho Lu Shi (Sung dyanaty) relnt« a tmditian according to which 
Ibe Emperor Slwsn Nung (Saatb century \ firat tAUghi tbo poople to ouln- 
^to the mo. 

DiflcuHoag tlie olfu^ki netne* asaociated with laduik, G, A. GrM3rM]iii (AOfa ijikLi>ii 
■Ja fha SffmnBaa lc fAe Hmp Piant ocruriri«^ in ^nabril tmd Hindi LiUsfUtui^ ^urfi:i™wa- 
I* liL, 248) mentuoafl AAnn^, iiwMfrfiur nad injoyd or /oyd. "llw 

oocuta kti tbo jftAciri«r€fdd (*fty IfOO D.o.), The hemp plimt la 
•Wee metilitinnd Pimply iH a jtacmd groKr" It waa ono of th* fi'V'e hofbe oflcrwl 
^oWationa, xir_ mmo, Auoa, A^iwto., harkiy wild jmAa. '^TTho firat nWfltinn of 
aa n misdieine which 1 bavo noted ta in the work of Sturtiia (before the 
^ century^ jL.a.), whoro it ia called an datfphlagmBtic. During tho aeact four 
pHlturim (feniinine) frequently iwctire in NntivO SaaaLrit diCtBOfinrina 

g tho aenae of hetnp plnuU^' " In the lOth eentu^' t]Ki intoEwatiiig nature nf 
wean to have bean known: nnd the immo tndrd^Ofw, Indra'a-feco, 
so far M I know, in literature. It# wtoiiclitiilg powerf wii# «rt*ialy 
™"Ti in the bogiiwjiJlg of tho 14th ceintur>%” Tho aynonjTii ci/oyd [tlw 
nf BLBccofi#) often hna iho BlUvmdLtive mcftmng of Anrftot* (xi^i-ihImitIIi*}, 

Wt (Afflj. Mind^ IDM, 235^ l>-^ groat nuthofity on the Sonaknt naaw 

*51 planif.—ly^j^ ^ mythoJogicd origin h«e boen lavotitw lor tbb pUint,^ It ia 
^ have been produced in tho ihapo of no^tar while the god# wicre 
Umj ocenm In put conflmintion ol that deaf it nany be mentioned 
™ m tba modioid t3wtu» tliut e^^oaUtUtoa TV il/rtniwcWpi (tnnaalntod 

Mumtfit,^^ by Ur. A. F. Rudolf Hoetald) DO mention k lordo uf IndEiui 
in any ronm The wa# found ot Ktif^hn. KlwUiU wliicli iwi>»rvlinff to 
Wa# engulfed by naad townrda the elOM of the Rtb century, U if thua 
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iwy pmimibl^ th« tildemi Imlinil Mf?. of A modicvil work oitant. But in ihe 
PkomaivT^liAM /n^^a tit* foUnwin^t " It I* nmntioned a 1 *ng with t.lw 

Vtdw profit which han nuigic anti propotrika and which fm 

■ioocrLIm in tho lu 4 pmtCctOr." giodi an 

Milt to have tlifPP timev! crnitcd iho herb “ The intoxicating pfoper- 

tira which til* pliint- pOMCmA £n ita Enptani hoitut Appf^ OOt to ha.i.ti bnm 
ftbeovATHi until a raion^ reoont t|iite+ but in thp fifth chapt^ir of Manu, Brnhnimf! 
arci prohibited from uMing it, amJ bi the tncicd bookn of th* ParBiB tho um of 
ftflna for the pnrpcwe of procuring abort ion k forbiddem" Tt- mfty+ howa^'orp 
ho pointed out that tho mithora of the Pli^rwioopnipAhii /ndw would porhiiH 
haw tteon more comet had they atatod tkiat the mnpic plant woi called aina 
not and wan apokrn of a* opringing from tho saps of hiufioruiry—it 

wa* tiharefom a oidtlvatod plant And Ono' pdaaibly of mokt soils. On tho other 
lu&neL Eh-. Krishna Qoxdo nf Pooa*, hi his evidemeo before tbo Honip Dmgjc Com- 
muskm (tdi., l7S-nh stated in the most ompbatk mannor that in the anesant 
riaaski iitemtum of IndiA thero waa " not tbs slightost mforepcep dioeot or implied, 
to the nnitsotk proportiiM of tho ptant.^* Pnnini ho contmuao^ refora to Lt u 
miltivated in Holds (a^Hdontly for its fibra aiuJ sood). ^fanu anA Kaushitoki 
Bmhmana rofer tu it a« A sdum of fibre. Later Satlskrit commofttAtOrs and 
loxicographors intorpiot as sAoiwv the Bengal nfnn plant 

jMMmrh which has b«n known in India from time immcmotisJ a* a ptsnt-yifJLluig 
ahre.^* Thor* Ara HO Sanskrit aamOA fw gunjo or cAonit; oil the words io us^ 
according to Pr, PArkofp bavo boonraoently oofaied. In Uta “Bnbha Parra *' of thn 
JfoAsft^raA]. tho Sahas (ScrthijiiiJi of Turkofltnn) are spoken of as bringing 
prrwmta of thnsad spun by WPnns and pam. In that lof^roncv apparently 
Iho fibr* of hemp may bavo been djunoCedp but it was not oallocJ Sopirl but 
poffa. 


CnCTSon (in his oommunieallnn to the Moenp Ehrugs Cum miss ion]! obsOTVfti thst 
the fimt raftwetlft* to sftrn/n which bo has noted is about 1300 a.10. Ho then ^ddn 
that accoiding to an old Hindu play written in thn boginning of tba Iflth contury 
ISiva himaGlI brought down the plant Iitiin tho Hbnafaya and gave it to 

mnnkind. Jogis are wAlLknown coiuumors of and and thor" an 

wowhippOTS of ^iva- In this oonnoction also it nmy bo oxplauiod thnt GrlerAon 
hu permit Led tn® In nnsubmit to him pcroonallv th* oontj-oTOTiy regarding 
the hhan^^ and soao of Sanskrit literature. l^liilo he diffidenUy 

Ufgee that comparatK-* phiiology is out of Ids bno, be poinis out that if it bfl 
acwpteil that AAonga is an Aryan {not a Somitk word as Button snogiMts^p it is 
denwd tnam hhemf^ta break {tmn&itivo;|. In ihAt senso it DCOUrs net infTfl- 
qncmtJy in qamae of planta other then ^WM^aai^p naeb as jTdU^-^AAn^ f==±l>odT- 
broaki^K pungent ^Aaa^); So also m certain combinAtiODS ineb 

M {-9 baok-bcMking^^ trick in wreathngj. But if tiw deri- 

vation fromi bhmj bo ooirncL then the bruaking '' might njfer to the penAH 
am) the mraning of lo rout." The Ijidmn and the Avcata Itanha 

rihe roreiAn Snag) have a eomttinn oriprin and tho **bh ” form is the orypnal 
renne l« itnp^^blo if not in^»aSiht«L The nearwt certain common rout 
{« the Raiuilmt Mmf nlrevJT ntfnIiDned fnifqrwtire of n hnwtbrtiiNil MroHj, 
of tmym, *wA#»,. broak. eto.J. [C/. Halm, Kutturpfi: vid 471-2-1 

TTiO wonl liAonpa Jiu both a mals arcI femaTo fotrrv a of^tnnstAiIcci Biiggwtivu 
nf the bot^ral inkle mwl femkie nUntk, uadi if m thkt faart tnigllt he VMWvd ok 
removing it from wiw (whu^h ittualiydmotos t jMnrrm^ Commentiitif 

^ tho A^rd latFM, Grinrvon aa^** it* ar^(^ is unknown to him but that tho ocrebrAl 
a p^vious m," ft can have nothing to do with *W™-njKlfia 
{Indraft-Wh Fimn, tho other hand (Cuff, ctnd Un^f Gania, 1^03, 43 h ropslds 
^pu sa thm moot intOnHHng nf tho fianskrit nantM for tb^ nlnint. Ptof. 
Rapaon imtne mo that tt ie ^qulta poiBibls the origiiwtl form of tn* word wart 
Iwncn tb* nnrtiMOUs Teutonic nt^m lik* t)ie EmrKidi '^bemu” and 

^tin " k " of ion chan^^M inb> 
41 ^ I 1 ^ r K “E* Engliah. But if this bo so, llie 

ImaJ h Was dropp^ off fn Sanskrit—Itm ia^ inaj ha^-n bmi orimnnJly Mfiofe. 
flw ar^Wba^ mvolved «e qfinte Fegulm-p namely ih« Sanskrit s ’^ (tit*’ 
the Gr«k and Laiin *« k " snund, and then into tlw 
^igbsh h. rtut O. $ehnuler {RtaOt^^ dtt indogrrut. AUeirtntAr, IflfiL 331) 
p« in th# QrEco-Thraemn is suggeetive of paa 

pw. die (I'lnmn) Siryenmn and Votiak word for nettlOp Ao that l^ariginaJ may 
ha\-o Iwen rsj'ni^^^T and meant hrrnp-nottle^ 
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h THE FIBRE HEMP* (S&ftd^ pp. S5G-7, aiid Karcotice, pp. 2(^63J 
Cukh'Mitd Jiffd WHd StMies of thr Plmnta -—The remarks already 
made regadiiig the male and female conditions of CmiHfilth have 

indicated aomo oi the chief opinioiy$ that prevail in Europe regarding 
methods of ouJtivation. It haa moreover been inoideutaUy implied that 
in India, hemp ia grown for either of two JUftin pnrpo^: (a) the 
inpply of the laarcotic; (6) the prudaction of fibre. It is, howover^ 

Tery geiierallj admitted that Lii the plains of India, while the nareotie 
TiEinciple is readily developed, the fibre La as a rule but very imperfectly 
lotBitcd. In many r&ports it is nl&nKied that certnin forms of hemp con- 
tain a itroitgi-r or a better fiavoured tinrcotle than others, circumstances 
fXpUined by some authoritica as being consequent on mote careful 
prepamtiou/ [Cf. Koiah Smtt HMXJ.R., app. iii., ITE] Prain 

■ayih “ j^Aaisy is held in very different degrees of estimation aocordiug to 
the locality in which it is grown; that from tlie plains ia valued dioro 
kighly than that from the submontane tracts along the Himalaya/* 

On the North-West Himalaya the plant la fairly eitcnaively cultivated^ 
however^ os a source of fibre, the narcotic being but indifferently produced, 
in some localities ^nja is said to be obtained, in oihura charas, in a thitd 
Uun^, while in Bind it is reported that the plant affords a good fibre as well 
« & fair i^ntity of bhong. These pecidiaritioa are nut, however, by 
rsceut opinion accepted aa involving c-onditiona that are even mi^ial in 

hut are ^dew^ as the direct resuita of climatic and noil inOucnces. ousv^ t 
Prain, inoroover, retjnatlffl, “ We must conclude that, having reached 5255*^ 
hdia as a fibre-yielding species^ the plant developed the narcotio 
ptapeity for which it ia now chiefiy celebrated there/^ So oLio tbe II,Dhi 
C oounisaioni-rH in tbeir Heport (i., IT) observe^ ** The function of the 
CoRLmisaion is to ttut by -the Information they have collected the viewis 
expressed regarding the probable eiistenoo of mcea capable of 
yeldiug os a Bpcciality the different products—fibre, chara* and 

WfliV. The Only differences recognised in the plant by the people aiti ^ 
between the vdld and the plant, the nmli and t!he femaie and the ua 

of the mAh and female plant* nlready referred bo/* Summing up, 
the foimm&sioiLcis, however, observe that there is no evidence of moial 
*pe<^ty or differentiation of the dticadcd sort soggested ” by some writer^). 
&mitarlj it may be pointed out that Roxburgh was apparantly much 
^pmsed with the absence of distinctive varieties, "Few vegetables/* 
remarks, “ so widely diffused over almDSt every part of the known worlds 
^ under the immediate management of man, have undergone less change/* 

Sec. Am, London, 1B04, xxu., 385). It is thm certain the plant 
^ varied structurelly to a far less extent than might have been antici' 
pated. But racial characteriatics are not uetsssarily botanical niimi" — _ 
latatione^ and that the plant has changed is at once evident by the 
J^ly (hffDrent producta which it afforda. It has not a* yet, however, 
wu critically examined and compared province by province on the 
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ind iiiftiiuJaotuKi ware on nt Ru^kru, tW^ibnporc, MwMbIi, GoFftkh- 

piir* Mhow, Kohllkandp AisitiigArlip otC p etc. The imn\U were every- 
where iinwtisfActory* Still, however* inqiUry and experiment wem re- 
ituitituted in 1871, especially with mgaitl to the &bre of the rejected Btems 
Irem gonja cultivation; but the result was again unfavonrablo. The 
area of possible cultivation of hemp fibre was admitted to bo thut where 
it has from time immemorial been produced^ namely the slopes of the 
wann temperate Himalaya. But it may fairly well be affirmed that tho mmaAjvi 
HiimUaya as a possible extended source of supply hm not beau fully 
erplinted. Recent and future increased faeilitias of tiaiutport may be 
looked to as giviug opeuingB for deY'elopiug the trade in NepaL^ Kumaon, 

Simla, KuUu and Kashmir hemp hbre. ^mo years ago the East India 
Pompany madfi contracts for MimalayaD hemp app- iii^s 

:Np :!3i), h'or thk purpo^ie adYnances were made to the mUtivators, and 
the fibre puiehosed at a fixed mtu^ The syatem worked well, end should 
a demand ari«e in the futureji it might be resuined as the best mode of 
de&lLtkg with a commmuty of verv poor cultivator. [C/* N, W* Prov. tfoi., 

X.P 7e&^05J 

CULTiVATIOS A^D CrflEP LOCALITIES,- Cunutdih Mfiriivj la ProduotioiL 


grown os a source of hemp fibre in two localities; (a) tho North- 
West Hiiuak)'a^ mcluding Kaahniir^ atid to a much Siuolkr extent in 
(6) Sind, The wild or fnJly aecliiuatiood plant ia callid jaijgli-hhaTkijf or 
g^mra-hhan^^ Whether the two conditionB^—the wild ond the cultivated 
—^an bo eeparatcly rocogmaed seems doubtful j still it is a fact that the 
Vfild is uHek'fiSp or iicarly po, for either fibre or drug. 

fo} —live fibre-yielding pUmt greun in thu dJftrkit ht Iticl with 

^ iieh, Umd hjiviiig a iiurth exposure, it is believ^ed. numoVer, tost il woukl 
^ finpoMLblkr to give it tw much tihihutv. TJie sniall plot* sasignfd to 
VO iccoitlmgly^jiBa rule, Jiaeil in inimediate pmsirustyto Uie culth^ater^S lMnwe> 

VH\ ore eowrulLy proieetecl. The t:rop doe* tint suoireed below 3,000, nor 
miwh abiivo 7,^000 feot in a]titi4{le. It U eewn. in Ylay to June i(about flO tk to 
^ kcTu), oml during i^wth tho land is once or twice drosBod, and whore neoce- 
th» pbmta ore ihiuaod out to iM to Stand a tew inehas apart ooch way. By 

Boptfrni^r to early in Novaniber the crop is B|iOT vvd may then ataiul from 10 to ^_ 

14 foot in Ifceight. The phinia toat boar «ed are collod wjanffo or fuid TVe flomwr 

Ibm tiut ilu noE ore The stenai are cot with a skldo atvX tpre&d 

wa the gruujid to dry for 24 hourv, TT^iatd who dooire to procure rhoro# (T ^o|a]l 
fruiting tops and young U'la^'US bolworO their luinila and thtts procure 
I ™ leaves uh u, tuIit regonfed SS inmkfsw, but a smeJI quantity njay 

collet k-d, ^Irird., ami ernpEuyed oh The nra gnthei^, eml cun- 

Ltuto tho B«uhd vftlualdo produtit of tfic [^lantr Tim kidango ntcnis are cKposMt 

■ vvi m doe couji» retted and llu fibre flcpontlrtl oud rlcmuctl, aa with 
iiLWfl stetu* (Sdo p. Wj. From tko fine dbres of iMilJi pJonls ihn lenJU:! or ahcct 

om hy UiJ? people in Garhwol isprepsrecL >« early one-thLrd of riw population 
™ diflti^t ore clod In hemipun gnnncintA. YVhile tliot is bo^ it is iwnarknblB J. ^Linir, 
a rei^n orliniu is fUMoeiated willi ih* cidtivution of the hemp plant, ami 
re Only thB low^oate fornaTia {fAkfuilv or the haLf-cMto Rajputs {Khosut- 
NrD.O.H., V., lU* iiO, 41-8^ 

ih i —A lugbly ir]Struc!rtivo orrount of iha culfclvAtioTi of hemp fibre 

m kmnflftn wJU bo found m the of 'JH. IlV Wmala^ jm-l). Tito 

puniuod differe in no HH^rutiid frem that jiuft dciiaiird, attd tlto objection 
(/ e Itpnip-gHtttTr '* nlso prt^vaiU. In the H^mp i>rttg» Rtpoti 

Ld 1 ** iiLodo of tJae tiHiilfifiietiires produced, wlaich i t wniitd appear 

exported from /Umore to tlui plemo. Owing lo tlu> uao- 
iu cuJlivatierL it Sifid to have recenfLy Ihwo cousidenibly 
nionufnetuMrB of tu'imp string and ropo are reported to fc a 
called 6c™jflrp0j’tf«. 

■ -rpsi^-^ln this St4ito the sowini^u nre mmolly iniulu A liltio mUTlIer tlmn 
ams*-in ond Gfuhwol—vii. Jreju March to April, and llje crop ^ oecoftltngly 
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n»dy iu Augufft. It would 4ppe^ lo bo spociiilty abuodozit in tbo hidi from 

MAufukmuuv to Rodi, ttlw m tli* KepaJcou T™. [C/^ iii* ; 

KirkpAtrick^ dtc. 0/ IdLJ, l4:i-3; Bucluiiuui-Hiuiiiltcic^ 

Stpoi, 2SiO, 231 

{d} Sfmim *a^ Kmatrv . — A mhorl notico of hamp fibre in Kotgji^ will bo 
Toltndl in tlto Af intd; R^Mtankt-M ( i x474^ 47^)^ Ono oi tho moat int-nresting 
lu^ii u 40 fLil i&ocoLiato of Hue homp culEivnlion of tlm Himnlnya ia LhnL given by 
Hoden-Pawell {i'A. /Vod.^ ISO^p. &04-7^ fitowon, in n COrroation On Ibo text of 
bia Panfab Plants, hod hio final Opinion that rtiuMnSiM wm wild in 

the Panj&b hUla, nnd apoftka of U na ouilivj/fttod Up to IQpOOO iti Altitudo 

Coldtftreuni Boyi V,, it ia not oultivotod ^ tiiu Panjiib for 

tlio ptTjductwn of eJuim* er Uj»fl4 ndililioiuil porliculan. will aIkp 

b^ round in tbo Ann^m: Gai£iiesr 7^^ end in ^Vadnnion'fl AtnEomiint 

(Af.D.C? A. Vp, 37 W. 

(e) iCMMbjnir . —In ITflJI captain THoinfta HnrdWwke viailed ^rjne^sr^ and 
in the Amtiek kEstaxvAts fnniialuid nn inter^llng lULmtivo oF hia joumoy {vi., 
3Ta]L Mo there obHi^'oa tlint iwnNnolif nwilnv ^la cultiviUod in aavorsl parte 
of tlio moimtAina for two purpaaoe: ono tor tho ixLoniifcujturo of n oouwa thick 
lilotb, whir'll the poor poopio wtair^ lOnd tho Other in making iin ii1itoxiic:4iting drug 
export^ to tlu> lour OOUntirii».*' Lnwrenco (Faffry o/ hWAmfr. Gfl) tolla Ui that 
about 000 nuuqnd* af fibre Are iuuiiJ4iily prodneotl iu the country bolow Srinagar- 
FurthM partioulara on tluu subject will bo found in tbo Hi;port 

(opp. iii* 1‘Jli). Many writofi oUnde to Eho very ouporinr pAMr tliot wm foniuriy 
IUikIo in HuahixLLr from &j^n^ fibre (//.H.C-A-r 43fi)+ Of Kyilong^ tho Bov* 

Mfr Hoydo iH.D.O-.R,, v.^ 487) informed tho Commiaaion that in Uritiah Lohul 
alji til* wn n ind a f i cnltivato n tmaU pbee of ground!^ if poKible^ elDao to their 
houioa^ with homp, »ioIy in Ordur to obtain fibre. Thia la olu^ into atrbin 
with which the «trnw shoot (&Mkr) ore Bown togother. Vetry fow poOplo amore 
find thoM who do, ob^n their UUpplire from trudera, who carry it from 
York&nd to Bjnduatam 

(/} fifjhf, —Wild hemp known aa kohi ti enid to grew on ilio hiiia^ 

Tim plant ia cohivotod on iocount of (it doo* rv>t yield {fonja or cAomi) in 

thia previnoe^ but the atomo ore oeeaaiumLliy utiliued tu eoiiitwa of fibre, henCO 
Sind being aOmatiinee iniitltionDd aa producing the true hemp ; at the aamo luOO 
tho aoeda ora ooUodtod atul outon, or oil la expreeaed from them. Sir H. ^ Mr 
Jiunoa, in hia evidence mbmiltod to Ihe M-emp ComniiBskm {vd., i235)r 

■tntod that, tho cAoro# uaed in tibnd la iiilportihi ohioHy from KiindnluiTr The 
IhipMty CoUoctor of NamiiLaiiEm (WLtnm, I.cu No, 4, 243] auya, “ In order to nU» 
agood eropof llHDmp, it ie neoeaaary that the Iwjut flmukl bo WdU ploii|^[hjod, Ftianimd+ 
a^ oopiouaJy watered. The aecd ta aewn in Qctobcur or Not‘embOf, and tho cn^p 
ie ripe in Ap^ Actuirding to anothetf witneoa (Seth Vjahindia Ni>iaiclmnd, 2Vl) 
tho fibre ia ooUed ei'nl Tho aterM atoepod in water for 15 dayu, after which 
tliey are taken out and then yiaJd their fibre. But il mny bouakcid—ia it poaabla 
limt jHiKnrw k the hemp fibraot at Imataome of the roporti t In 

SoutJk India, at oU m^onta, it would appear orrtain tho fibre-yklding plant ofti'O 
apokon of m €’■**#***!* I a|>p. iii„ flSji u in reality ^-ffcrwJujHa 

JPaurv^Vx 

Tradg ia Ifeatp. —Rtleaiii fitilJ holda tho for«til-i 3 st p^ieitiop in tho 
iff'orlfl^s fltipply ol thia fibre. The exports d£ hemp from Ijidin ajo iHAitily 
in faa-heinp and tho inipattfi dllnost excluaively in Maniifi 

bemp. Hemp is regarded na resenibUi^ flnx, but aa possesainii; a hifiber 
tensile strength (30 to 3^ os coTnpnred with 20 to kiloe per square l 
It nsiats rotting, and on that aceoimt tmteh valued for ropes and sail¬ 
cloth. 

tL THE SEED A.VO OiL. 

Seeds.-^QaleEL tells us that it waa caEtomary to give hemp' 
«Ads to pests as a promoter of hiJaritj (ctiwi &iik Irfsi^emalit). Garcia 
d& QrtA spmks of the Indian seed being smaller and darker coloured than 
that of Europe^ There k little doubt that tie tendency for the Jiccds 
(fruits) to become agglutinated with the restuoua nnirotia ia much greater 
in India than in most other countries^ and this would seem to account 
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for th^r being described as darkt^r coloured. But it ia no atroteh of 
iin Agination to a^mne that it was the prcK^tice of the very minute par^ 
tide* of the nan*otic that, in the atory told by Hertklotug, made the 
Seythiana about for joy while in their m^irated vapour battm, 

Hove's description flT-ST) of the vapour given off hy the preparation con- 
by kw followers at Surat having overpowered hiuiT might in fairt 
be chad m a cammantary an the passage in Herodotua. O. Schrader, in iWcrtr. 
fact, savia the Seythians never waahed in water but intoxicated themselves 
with the emoke of the seeds of hemp. In Persia the seeds are callerl 

or EmperDPs Tmgns tells tie thot in Eastern France ThnCr 

in hu time (1539 a.d.) the seed was cooked daily among other foods jnieh as 
bodey, hut he adds it was regarded as dangerous if partakeit of too liberally ormHiA. 
ur too frequently- Palndanus in a footnote to Linschateu's account of 
hemp refers tu a reuxture eaten in India called boM or boss which, 

bfi Asvia, cQiiEiyted of the seeds of lofinni and of hemp (see Elenaine, p, 521; 
sJso Mialt: Liqnorfi, p. 75@b W. Colclstreamj for e:rsinple, informed 
tbf Cotmtiisaion that the edible preparation known as mum consists of 
hwnp-iieeds mued with parched wheat or baiMit or of Ttce+ 

Pundit Gunga Daft Upreti spoke of the seeds being cooked in Almora 
akmg with vegetables. Mr- Dharma Tfand Joshi remarkeil that they make 
ill vegetables palatable and wholesome^ Mr. Anderson spoke of the parched 
hemp being mixed with gtaln and eaten, although, he adds, the mixtnr* 

^crinetitnes affects the eyes m the fashion known of c^rsw. Mr. R. C. 

Altai of Bijapur mentioned that the seeds are employed as an 
iiagretlient iti; chutney, Mt. Minniken observed that in Bsshahr the fuuu 
npe ia mixed with Bpirit to mate it more intoxicating, and 

btr IV alter Lawrence in Ma work on Ka.shitiir infomv^ na that “the 
™P^J*tda yield nn oil which like cAamw is iisefi for intoxicating pur- 
It may thus be ooncluded that if the fruits be used whthouE being 
specially cleaned they may be, and in India apparently often are, so im- 
P^^ted or aggliitinated with narcotio that they ate distinctly intoKi- 
<»tmg. '^ese fullvesubstantjated facts seem to justify the inference that 
w Scythians of old, as do the African bushmen to-day (Burton, Arab. 

fl5)^ became intoxicated by inhaiing the volatile noicotio 
P^'went on the seed-coats and adhering particles of the infforescence, 

^thoat for centnnci thereafter the drug having been isolated or separately 
^^^giiised. 

HBmp-iieei.1 is employed as a food for binleT poultir, ete.+ and in India 
^ ^peciaUy commended as on occasional diet for milch-cowa. 
oil when tfxpremod ylsIifU 15 lo per cmt. of a pa^O limpfd OiL 

* grtwaiBh-yelJow ooloUT but prrtclilAlly tfeeperLA ttiwu ox- 

E^^to xhsr mr. TIae aa-i^>iir is deserribed m nUuigrtwable, but the o^loar a# mPd. 

l« O i^ai. ft breomM lufbDd si a of 

‘ Htmorba from. M3 to 144 per oent. of it* t^wn weight of jodinr. Its 
^ioo<£* tint hi Engiond it U rarely used for painty though in 
a faiJ***^ ** Europe^ wheTt proctrrable in Bbiindivnco (e«pocifliiv tn ftunAiaL it 
^ litniaecL It it iUbo Lugelv employ^ b» ft lamp oil, but its 

m 3u ruMw* pcfipanition of aoft «r:i 4 ip. It dijie«h-«a in boUlng wat«rh ami Sflft Scun^ 

fiM alcohoL It in diMcuIt to got linsKd od abiri>lutely 

in th* r with horap-PMf ofl. The oilcake i* lued in feeding stoek. 

•wr i hemp is nmd to yield from iO to 40 bushels Of aeed to tjie 

la 4 ti^x . require* to be han-estc^tl before becoming quite ripe, owing to 

UiP V.vil loaee fta gennimitinE power verj- quii^y, hence 

^ old only, (t U said thnt Au.^ia annuellv produce* 

amiUten ton*, 


T-ntjOT-inatirair 

OBU 


Tietd. 
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nr. THE NAi^corrc-iNDfArif hemp. 

So mucb ha? Alrc-adv pylicat'eii of the narcotic property of IjidiaiL 
hemp that the aubjett uwd honily be fuither dealt with in tbia wotIc, 
MoiMVer, it has been bo thoro^hly treal«d of, in the pubHeatioiia ^]uoted 
in the opening preamble, that it soenw only necesaan' to refer the readerp 
who may desire lull partieduR, to these nimt uMful pubUeationif. Aa 
nlreiulv cipIttiniHi, there ate primflriJy three fomts of Indian hempp with, 
under" each, local niodkfieationa, JSpecial preparationsp adukefuurs and 
imitations, t^emically, all three are one and tho same. They represent 
difereut meiJioda of pti^uctioUp different degree^ of pnritj-'and intenflity^ 
and am often ho blended into each other that their isolation becomes 
impoasible, or nearly no. They may, however, be indicnted briefly, as 

foliowa 1 ^ T 1 ’ 

1, BhattM - —This is alfto known as tiddki^ or Wowm, 

poJfi'. etc.* and in Central India it is yija^, feitfi, and jahn. It conaists 
of the Bpecially dried leaves and flow'ering ^ihoota of either or both the mule 
and female plants, whether wild or cnitivated. Lt.-CoL From diwnta 
Bomewhat from M^i" opiniod, since he would appear to bebeve that th^ 
male plant is Jnlenor to the female in value as ^ There is reason 

for thi^ng,'' he says, that from the best mate leaves are ex¬ 

cluded.” The narcotic principlej though not present in the very young 
state, beginfi to form with the grow^th of the plants, and reaches its gm^atest 
abundance about the time tho flowerH appear. But it gradually iliminishaa 
as the leavea pass maturity, and is entirely absent (or nt^arly ho) from 
]eav«« allowed to titm vellow and to be dried up w^htle still attached to the 
plant. [B^den^Powelh Pk iV«i., L* m\ H.D.C.R., ill, app., 153; 
Plain. Cuif. ond V4C Qf 12J 

The dried Lww m met with in the Indiaii drug-4hopi tUHsially oommI of s 
p0wdsfr knewn M fiddhu uad this may be comp^md of frogmwitm' loavea otily- 
or^ aa ahvAd^r stated, o! the saPoreseeDce m well, rvnd of the seeda Soroa* 

tines thii W c«Jikd ihrffV (the l«f K the word the mo*t Rscerdl of sJh 

more often a wider aEgoi^tion thnn the driwi (eavee. Siddht ia wJikHated or. the 
pUinJi *nd iuwor hillA. frequenlly from the wild pLant, bat bore itiid Ibm, ah ov^ 
Uio ccimitT>^ p^otfl nuiy be eeefi pear the hoEneeteadii in whiflh the 

exiiti in th* eonditkili of semi-ctiStli'atioii. prepOTWi for coiuttimptloU 

the fTWgiiieTLte oC pIaa^ j^tmd to a puts, and of tlua an m 

mude wliich, after bemg illleped (hmugh ft eloth, may bo cDneimted in th^ 
tortn. or lla^'OUl^ with ffUflif, Apioet, cardomomi, melon seeda or ndlk Jpw 
nimpie t»>%rage gw* b>- various oajtwwj bhang or widdki in D«ng«]; 
ikandai in tho ifnited Ptovinw*; ghota in the C^CroI Provinoee; and 
ladhat or paa^ in $iniL In Itadnu a Hiniilar UqOiU is tWMra* or ntm' 

mMiff. which in Upper India u sometirae* called In Pooxia a l?eor tooue 

with ^oer mid ia called bAojU OcCMielUlUy mmk or other perfume oc® 

added to dlflgotee the objectionable smeU+ while to ninit* U» bo\ Briige mpre 
intojcicatiog and poiaOnOUi, Opium, dlutlura jeeda, araenic!. itiychuiino, nOiMilte. 
okAUder root, aan tTiC »«?lt ol black hen bans ana uaed. Tho ■pecial oMaplr>|rTn«tl 
of the root* oF certain graa^ea such u rice ami j'udr u frequently ttm>ru»d to 
Serf biun vulgar*, p. 1040). A preparation of lodiiui hemp and alooliel ia called 
and n drink calliM mudra (uaed in Balucliiitaa and t)ie Pojtjib) M ■aid to oanLam 
berrtp, opium* alcohol, and cfAota/d. JUd/un £* a eweetirwat pnftjaarcd from th* 
arauwion ; it u cxtraji^idy wHn alt over India. Tim Emperor Daber 
in hia J/nwoiVj t)i* number of time* he Had partaken of moatnn^ 

John Lindsay (y«i4Tv. in 17^1, ilL* S2H3) telU of his aoldMi* 

having be«^ obliged to eat a '' nur/nm/^ The pfoctice iai tberefope. a uuty 
ancient one. LuUy, it may be pointed aut that m Thonuia dc Qumcey" 
C^on/rarrbtt# af on *" jnodjDon '* would Heem tc t» ipofcwn at 

{but quite incorrectly) oa the Tork^ name for opium. 

Of ^1 the fi^rms of Indian hemp is the leui harmful, and, according ^ 
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®| contiim; icroifl^ id tlie rwni explore by bioiT ^itb#r Eampl^ of oAflm 
or of the herap plant in any fom, and fiulber that Id Mither The. Bower 
Mimuscfipt norths Tolunjinooa recortla found by Steinia tlicre apparently 
any mention of tbe beiup dna^. Tbis is the more isigniEoAtit since, while 
dlBcnssing the modern trade In rAaru#, Stein (l.c. footootOt 133) obseniyii 
that the hearvy import duty now iinpoaed by the GoTmiiiient of riidia 
has eauaed the traders of Turlrestan to tnm to Khotan silk as a aubotitnto 
ooinmodit^' to be conveyed to India and there disposed of in exchange for 
the retnm of Indian 

Thfl \hkf> ni pte«paratiEia betvtvn wh*t ahould called cAcm# and what migct 
be fw paaia ia, a very imrrow onfl indeed^ It wi^ld «*m 

highly probflbfe, in fact, thttt on the mdiatcT Muthem of tl^ HliniUaym 

tlie reamo-nfl flijbtftATic 4 > frrtidiJiced by robbing fruiting panj®!** between 
}ianda u rrwfe frequently ^n/a than fAamr. The deSnition thiit enama u tr^ 
pure min without any admixture of vo^petiiblc tia»ue U true no doubts but it 
perhApa not the whole truth. If both artirlra were freed from foreign nmtter* 
til# quiwtion znight itiU h-ft^ie to bo asked. In what reapeeta do they dflFer * 
I^byaleally mure than ehemleally very pMSibly# and Aa the (iwoet 
of production in a ccld'dry or warm-dainp atmoaphete. ^larahaTb Coafrit 

lo Pharm, o/ CorinO^U jfnt, IdSfl ; Huliue«, Mut, Fhatm. SoC.. 100^ 47-1 

Hit Walter Lawrence (Foilcy pf Kashmir, d7J haa expreeasd iUjtenjalmwnt 
that tho drug produced in Kuhtnir la in trodci called eAuma, whereaa re«fit 
inqnirktf ahow tliat in the moth of the valley th€f drag know rmf^rd oAong 
H’lf i^uru fhalTa 4 ^ ia exiracted frorn the funiale plautir and Indiana who oCrtilfunie 
it declare that it. » ft^aj and utterly diatinct from tliO Yarkandi cAarntH, 

which ia alao procurable in armagaf.” ' If tha^Kaabmirl drug ia gartfG not 

cAnmw it la iMJmea'hat aurptiallilgp and I ha^'e iahe^ i*onie_ pnina to ™ 

i^tatcineaLt made bv tlie ofKcLaL who invwtigatod the aubject of hemp orugit 
He and iha men employed in the trade tniiintain that the drug made in KaabEEi^ 
ia poayo." Lawrence then adds that contrary to the experioDOH in 
Kn^unix ganja it prodlKed ftrnn pinnia that are aJkiWcd to mature toeda, WB 
oil from which ia aJeo in loxicating. It ±S thua highly probable that the true 
rAoroj ia a fureim article excItMively deriti'edi from Central Asia, end* oa it came to 
India threugh Kashmirp. waa in ancient timrt called Knabmirir FormoHy it 
(dan nn Xpp44l, but at the pment ilay the chief empcriiun ifl MMhiarpti^ W 
supply coming both ria Kashmir *Hid KliUn. It would thui iWfom highly probable 
that we do not even now poAtciia ftn areurate acOOunI of the production of 
■lUiananoCi nor ail the Ixif ormatimi dnirable of tho eofidition under wjuch tn^ 
dry imin c.hanM or the adheaive gon/ei ia produeeil I^am bolda th« ihe 

former being ceinpAratively pcmuuent ome on the siiiface+ it ia not aflocted bj 
the mibaeriuent fecundation and development of ceed. 

It mav be here nblper%'od that there b at leaat One important difference » 
t wveni the South Hitnalaytm iio-calkd dumaa nnd that ffOin GpntrwJ Aain^ namely 
the former ia taken fitim Itie flTren plant before it is n?apr4p and the latter frcm 
the dried plant. The poaidbility of adulreratlon with acti^ duat and witn 
fnigtnenta of the plant la vety great with tite Central Aaiatio eAii3W+ and i™ 
circiHiWtance may account fof tlie hififhrr prioe often paid fot* the purer quwitiOi 
of the Indian eo^aUed I^or nuthoda of cobcotion consult the ^icfwiwillf 

(il, 1 l5-7h and Buden-Fowall {pb. Prod., ‘2t»3. etc.). ^ 

Charaa ie nlmi^ft excluai^'ely used in ■moking, theugh eomO ef the 
qualities lire employed for medicinal purp^sre. It is admitted on all lumda to 
Iw a mere prrmciona drug thim eilh^ or 

3. 0tfA/a.—Tbis is tbe dried ffoweiing tops of the ealdvate«I lemw* 
plants, which becom# coated with a resuions exudation from glaiidute 
hairs, very lar^jely, it would seem, in ooDoeqiience of being deprived of the 
opportunity of setting laeed^ To secure this resuJtj therefore, tbe male 
plants are debbetately renioTed from the field at hit early datCp hy sh 
export tnown as the fodddf. (Chmpore this with the acoouut above />* 
the remo'suL of the males from the fibn-yieldiug crop.) One or two 
are paid by the poddar^ with the result that every male plant is uptootp^ 
As the female plants begin to form gmjd, all the large leaves on their 
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iteiDj and btanchca ate also romoved* The amaller leavaa aod bracts 
of the mfioreacence bcfcome agglutinated and the nianiifaetured article ia 
Tallied very largelv W its freedom ^om leal. The i'oloiif and amell vai TTa ti m. 
art featuiea of merits but ae a rule the ganja which Imi the least leaf ia 
R^rded as the best. 

Gonja ia eulthwted in *everat Localitied atJCll tm fa iCorth del the Mnlaber 

Owit of WMteni India, aad in the TribiJt*rj‘ MahaU of Oruflo. (the GarfOt gicmjQ)- FrtdartiMiu 
TljMi? may bo Jtigarded m the diiei centree, but it ia also produecd in the CodlroJ 
floTince* (NinlAf), in riuiore+ QwaLLor^ Kialningarli* aiy30BTe+ Hydi>Tiibiwi, and 
is MOW distriOU 0 l tlio Bombay Pnsffidency+ U may suffice to jfiv'e a firw pme- 
tuol facte regarding the BeniiHl cultivmtlnii and Tnonafncture. It i# grown In Bengal 
a vtry fiompoot imcc ol country with a rndiua of about mlW*, and which GoltlTa • 

liH in t^lKo dislrictE, vii. DinamuTH Bajahdhi luid Bogm. It l& for udminiiLra* tion, 
tiTB purposes placed under the Collector ot Bajilulhi, the sub-dj^TSHinol oflicer of 
NoOgnon being in itnRWdiate ohorgo of tlhis, the so-ealied Oanja 
beds Pun fertned on Itigh land abo^'o inUltdatkin, and conaist of a light i^dy 
loonir The \ml» are rictiiy manured and piotlglied enoo a week from the middle .zf^unOi r 
i^E Jlay forward, and! are ijown in August. ^loantimo the lond on whieh the 
crop la to be tiltimately raised is being tilso richly man ured and topHlressed 
fpDui the ditches and plougbed and ham>wed once o month. By the micLlie 
of SepLember the seedlings are transplanted to the ridges fortnod in the field. 

A tdentli Inter a careful Weeding h gi^'eu* and in Xovcirtber the ritl^ 
a» hood down nod the plAOta irinuned by the renlrOi'al of the lower 
bnmehes. This odtolts of ft [lurtber plougliing between the furrows and of a 
top dresuing with powdered eow-dung and oilcake, afier which the ridgM are 
again built up. 

At this etagn tlie firot v-iait of tho ** sron/d doctor the poddor—ia randn. AtiQ^« 

Frsan, in hia paper (jllorpAol.. TcratoE.^ etc.* I.C.h axplaina ibnt the pod- 
dbr'i guide ia the early appeornneo ** of thnr often abortive, solitary feEunle 
flnwefs that po frequently, in the Indian male hemp plant, take the pince 
that theoretically ahould be necupied by tli* lowest paire ol |)*mculale mole 
tfiflOrmeeaCM.” These abnormally ploc^ ferEWde fiowers, it would seeuu OT# 
rluble long before tho inBoreeCernce of mole dowees could for certein be iwog- _ - 4 *^ 

■ihwd. The poddar in cooeequonoe brsnks tho ateme of the pUflta that manifest rpamrt b. 

thi# pecidiority and the ciutivator foJJowung boliind upioota theci* and fill# 

tip the vacant places by freah tmnsplnntatlona from the nurpoaely x^rv^ 

surplus in the soed-bcds^ A second Or a third visit of tho poddar suffices for the 

Complete ea:tirpiltion of the mrulA plants. But obnonnaJ nwlo ftowers ore not 

■tbosuAl on the femolo plants, andT thcoe the cultivotof kifep** a alisrp outlook 

for and remoi'oo. By January the flowerf begin to appear, bar^'eat is geoomi in 

Fsbhtsr^^^ 4 Kid by tbs middle of ^forch ia eomploled. 

Thera aie thre& forms of §anja product:— 

(a) FiMi a«njs-— Thff steois are cut with A sickly about & inffhe’S' above *■ 

ipound, tiod together by their eods, placed acro^a a bull boo and carried 
to the oelected place of niSTtufaoture. The inflorescences are theu 
One by one placed on the grouudp and trodiicn underfoot so as to 
cattso the oggluti tinted Hower-tops and sixialleT leaves to become coia- 
l^ted into flat ]na.saefi ijdnjd^* These heads are then baled M 

or twig iitp” ftccording to the aiie of heads and length 

ojls/s.— I tkstead of being trodden, the heads are loUed under- ihHwA 
foot so that they are Iom hrmly oompacfted, and ara in the form of rounded 
or ianooge-ahftpiFd tnaBaet^ Round ganja ia never baledf but is tie<l up 
rate hnndlas (goti gttnfa). 

(c) iPa^rx atoi* or I?™— Broken fra^ento or flower-tops Pcnwiw. 
woehed from the twigs, whether of flat or round oomtituce cAwr* 

^°flse aiB vtty largely produced through trimfuiiig, eapeciatly that of 
toe round fomir 

Bengal Ganja is in other provinces of India uaiiaLiy deaignated aa 

2Gl 


g AN NAB IS 

SATiVA the INDIAN HE3IP PLANT 

N^rtsctk^ 


Ins uniter. 


UcntaJ 

JjlCt&lHlJlj. 


&h4ib«:pd 

Orntnc, 


'Pradc And 
Kovenu*. 

Iricmff. 


fund,. 


J-Hty- 


rnm:M,l 


Baluoliar/^ from ih^ imuio of a. tillage where it i# suppCkSed to hjive bwn 
ori^^inAlJr prot^uml. Tli* ^nja of Upper Inclifl, such aa that of Gwalior 
ani the" Central Pfovisieeat w called Pathar.** The refoao from the 
manufactufe of ijatijn i$ ofti^o sold as bhang. 

Medt€litMi aad Ghcmfcai Preperf/cs^—The oetson of the drug in cauihifi^ 
ijwinty hfta, by the Report of the Hemp Drugu Conaiuissioii* been iriewed 
a 5 a pratly oTmtated belief. The moderate n-W of the drug ia at¬ 
tended with uo evil phyKical effects. If pure and taken in mc^eration 
if has little or no tendency to originate umnity. But when mixed with 
the poisonoUB substances sometimes emplo^'ed it beconiea most pei- 
nioious. Excessive use of hemp in any form^ however, indicates ami 
intensiffes mental irwdability. It tends to weaken the mind, and may 
even lead to inaanity. But m the year of the Hemp Drugs Cointniss.ion 
only 7"3 per cent, of lunatics admitted to all the Asylums in India were 
said to bt? those in which hemp could reasonably be regarded as having 
hpcfci a factor of importance, [C/. Gibbon, Jierf. Jurupraden^ for Ind,; 
Walsh, in Jourfl, Xhniid Science^ 1S&4,] ilon^over, the imauity produced, 
aa a rule readily gives wa^' tn treatment^ and since th? drug create no 
era^dng ita ilisc4>ntifitiance is possible, and the restoration of the mental 
facultLC?! almost instant, 3o much hju however, been 'nTitten on thr^s 
subjects that It is impossible to do more than refer the reader to aomc 
of the standard works that may with advantage be ocmaultod. 

[PcrcirA^ J/ajL Med., ISM, ii., HnmiltoTi, Ft. Hemaxtp.^ 

134-4:^' Honif^bervET. Thirty-fire Ftarw in lAf £'<iut, 185'2l, f., 153-7 ; ii., 348-50 ^ 
Hktu Chuader Kerr, iC^pi.of ejiwf Tntdi in Cfiwnjfo, lSf7 ; Flockiger nlwl Hnn- 
bnrr, ParflTna&opr, 1870. 34*>: Pimitan iwtd fvmtn. a/ *4cO'rr Printipi* 

of m Journ. CAm, /KLefw^., 1808, svii., flea ^ £>ejieEMitKt ^ Canr\ahtnoi, 

m Ytitrbeok of rhitrmaiy, J3SiE>, 7S : KrtMl, 133: tXitt, Mat Af-wf, Bind., lOW, 
235-41; FMrm. 1002, Ixvui., Holme«, 342 i Jliuabail, M2i Humphrey, 

302; Gmmiflh, 402; Helmn, 120; Mnheti, 131 ; 1003, IxxL, 431, 548; 

Ind. Med. fte,. lim, 401-15, 423,] 

Tnda aifd Ffscat Admitr/stfsifon .—In India the cultivhtinTi of thia 
plants where intejided for the production of can alone be undertaken 

under license ; moreaver^ the cultivation is periodically iuapeoted, and 
the xipld approximately uat^ertaraed. While no rFStnetions are placed 
on ths sales to the trode^ the produce wheu disposed of by the cultivator 
ia stored either in Government wntehouses for the purpose, or in approved 
godouiiB under double kevB, one retained by th^J!: owner, the other 
by a Government officia]. Keinovali pay tbe fixed duty, and are re¬ 
corded in such a way as to lillow the relation to the cultivator's estimate^] 
production and deed of sale. Both wholesale and retail traders have 
to obtain Ucenaes, The tmftio Ln ^u/a is thus uoder complete control 
through every stage. With regard to cAmnas, a minimum duty of Bs. ^ 
per maund is levie<l on all Importa. The drug ia stored Ln approyed ware¬ 
houses and a further duty paid on renioval+ whik inter-provincial 
adjustments ore conducted on pemtits to carry from one province to 
another. Bhang, where found possible, la al^iO taxe^b but, the plant 
being wild in many localities, no interference k made with the 
domestic aupplies of the people^ the regulations hs\'iiig effect only on 
actual tales and regular trade. The sak of the natuoiio in any form 
by f>ejsons not licensed to cultivate or sell these drugs, it a crimiiml 
offence. 


Separate licenses have to be taken out for the traMc In each uf the 
three kinds of the drug:, ^i^d the retail vendor is prohibited from supplyhig 
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chiftlren or Sniflflnc poffoiifl with fioy. A limit is at the time txtsd 
on the amoiuat that may be either saM to, or ptusea^iEcI by, a private peraon 
at one tittle. It is uoivewaJIy believed by both traders And cdnsiLaiera 
that &I1 forms of the drug deteriorate with age. This is just the opposite 
opitticn to thftt held with leprd to opium. It according!}' bllowa that 
ever}" eflort is made to dispe^ of the produce year by year, and not to 
store it. It is perhapa on this account that smi indi^erent results bava 
been obtained with Indian hemp as a medicine in Europe m compared 
with India. Long years ago Honigberger [U. 1S7) deplored this fact. 
To ensure treah stufl it ha* accordingly been recommende^l by Frain 
that all purtbasea by the Enrop^n dealers shcnld bo made direcl 
through the Qovemment official in joint charge of the waiehonses. 

Anm venue.—In 1^5, when the Oovemment of India pub- 

lidhod their ReBotution on the Report of the M.D. ComroiaaiOA, the total 
area in all India under regular enItivAtion of the plant was estimated at 
under 6,000 acres. In 1000-1 the .■J^cu/Otraf Stati^k^ o/ show 

the extent of enltlvation to have been only i,09B acres; in 1901-2 it 
would appear to have stood at 2|496 nciea; in 1902-3 at 1,940 acres; 
in 1D03-4 at 2,637 acres; and id 1905-6 at 2,fi45 acre*, with, over and 
above, 419 aerea in the Natis'e 8t&tca. K these ligtires denote an actual 
curtuilmcnt of area, not merely more accurate retwrnSt they have curiously 
aiH>ngh been comrideni with mcrcasing revenue. In the Admmis- 

frao'oa Jfeportj^ the Hemp Drugs are shown to have realised a total 
revenue of in 1900-1, of £213,224 in mi~2, and of £225,332 

in 1902-^—later figures are not available. It would therefore seem that 
oEcial return* mnv he accepted a* exemplifying the cootinue^l cjyrefnl 
enntral and resfriction pursued bv the Government. 

nnit Datym '—^The prices of the various form* of Indian hemp 
vary so greatly that it seenifi hardly worth while to give a quotation of 
the figures usual] v recorded. The price depends upon a multitude of 
rircuinstanc^, such as the qiiaht)^, method of preparatioii, degree ^ of 
taxation, and the like. Tile Government of India, in their Eesoliition 
oa the H,D. Commisaion^Ta^ Report, placed before the various Indian 
Admiuiatratioii* a table of retail priced per aeer (2 lb.)* which was eam- 
tneuded to their attention with a view to gradually secniring a greater 
uutfortnity. To maDifest the extremes eshibited in that table the 
foUowiog may be abstracted :—Oanja in Assam sella at Ra. 15 lowest 
pricE anil Ks. 40 higliest price; while in Bombay it U sold, lowest pries 
^ annas and highest Rs. &. C^snAS in FanjAby lowest price Rs. 4, highest 
16 : while in Bengal its lowest price is Rs. 35 and its highest; Rs. 
Bbanq in Panjib sells at lowest price 2 Aimas and highest B annasr while 
ia ^ngal iU lowest price is Rs. 1 and the highest Re. 6 per seer. Iheao 
vanationa to a targe extent are the direct espresaioo of the vsTying inoi^ 
*^nee of taxation, hut there can be little or no doubt that there is s com 
iuiemble variability in iutrinsio merits not only between tbe produce 
of One proviiice and Another but even between tho different distiri'Ota of 
the some province, 

. For the rates of duty and all other purtienlars regwUng the traffic 
^ hemp narcotioi, th* reader should consult tho provincial Reports of 
^ciae A<lnimistratlon in India. Some of these annual volumes (ospecisHy 
Inwe published by the Government of Bengal) will be found to contain 
the fullest ponible details. 
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CAPSICUM 

THE C^yPSICUM OR RED PEPPER aiiftorr 

^tthkilVf KraHtfrb,, pw* n pifttfl of €>i jp-^ i-«m toil colln 

it'' Caflcut poppw^r.'' Ho W^ytt it iA a. foreign plnllt Uiely introduced intu gankcd 
in CierttiJini% uid ecitwcqUdltly (ikf^. L'&TI, Jws* reniarkft ttuit it 

uaCl obwoLift matjikc t^otinfuoe fwjw*frii *» with Lobel {Stirp, 

Adv, iVoKii l570p L34| obearvas tk*l within hi» memory thu pbmt (of which 
Im givee a good plnlc} hopi been brought from Ooa BJid the ahom of Cttlicuir Branffat tram 
Tbfiw con bo bO doiil^t. tberafon, tb*t the Fortugueoa hnd very rorly introducod 
Chpikum iftio Goa, and vorj' poeeibly copimecicwd to export it, ill competition 
^th the tnie popper, hence Lohd «* an bfter-tfmught mny liave oaKwiated 
CMicut with the new emponuiti Goa, Cliiftiufl (review of Garoia de Orta)^ in the 
JnMmtKunK publkhed in 1574. tnokea no mention of f ao that it nmy 

be infwTL'd the pitot had not heen awn by Gueia de Orta m fndifl. A LLicIh biter. 

Iwwever. Gi^ue jifrtf, FL^ under Capticum bm^ifiaiu^m Or wild 

wpi-f, obwf^-M tbiit Spanish or American pepper wtw hrou^t from the Sponiah PmajHbiifts 
W«t Indica and carried to tndia by the Portugueoe nndeT the name of Ferruim^ l^PWr 
beeo F<^pef- Jtoobua Bonttut {Bixt. Nai. ri Afcd- In^. Or^, in Fieo. /nd. Utri 
n iTat. rt who wrote in ItSSS. daperibea this peppef under 

Ihe nemei of Lo4a Ch^U mxd BraiHian n fact that led some authors to 

Ktafuflc it with MM rm —tJio Ciulor Oit [Cf. Patdvs .EgirKta (Adam#. 

tTmanO,), iiL* 1714 Jtheede (Hwi. Mai,, 1(171?* ii, 1(HI, pL 56^ in w tote by JoW 
Canmehn) reciorka that (lie or Indian pepper doecTihed hy him 

in neality Brazilian pepper, the prcliK capo or copra denoting i E* mlroduetion 
by the Aralh tttidcra i hi* plAto it * t>T>fea| example of J^tttrmrram, ft ^J^^***^ 

k practically the wime plant which Ro<diefort calls oxi or ; which Reechiud 

{5'ol. Stv Spain) deaoribiM lui cAi'ffi or Mexican jprpper; poaiibly alBo that 
^hich Pifo eahif hy ita Br 4 JiZriliAn name » which nhxabetb Blackwell liguEea 

«uldraeribe« hi her Curkua ffrrfiaf l. pi- L61); and whieh Hernoa^iiu 

iSiit, PL ^Voe. Hitp,, 1700, L. 277-31^1 diBcuasea and dliutraEn mtiat fully aa 
ODr of the forn^ of f n a further pMnage Rheede gives ft plate of Eh* 

HAn-ropo-me/o^. wliieh li doubtless ran and was thus n|Pgkar?n,ll^' a 

tnore raoent tbtr^uction into India Ihim tlio sapohmatoffo, [(7/. Lal^at^ *Vour- F oy. 

^/*le# dtf rAiftrn'gvr^ 17:^4. H., ftS ; Milbum, Or, Comm., ii,+ 205; Benthom, 
iVcficj ea !Far|;wni-T0z»rri.. CuU, PL, itt Jcwn- Hori, Soe^^ L855. il-* 141 1 HenrTi'. 
ifewL Bdf, China, 30; Suniterp Trap. .4pnl'-. il. 2*4-5 S FAnrai. Soc. Miu. 

iicpfii,, I3P5-11M?2^ IM.] 

ith a hislCiry ao full and an pertinent (many other authoCfl might be oiEed)* cr*Ti«* 

iE u, indeed aurpHsing that one of the gW’aleat of Eastern hottoical author^ 
i5*idy a hundred yeare after the appearance of Rheede’s fforftrf Mafafianlca*. 

^kodii have afhmied in the most ompfuitH nkanner posoible hw heber that at 
Isatt certain foirm of btid not only been cullivaEOfl in India from the 

sneit^nt time*. lJul that it WftS the sdi^uoafram of Pliny and CaptfKum 
orvnJitU of Actuariim Rumpliius {Htfb* 1760, v,p 247-5:J, pb «S, ^ 1-4} 

idvaDaed those opinions w-ithout obwen'ing that many of Eho poasagea in hie own 
Oiost admirable and doioiled ACXOtlllt contradicted his main con tent joil For 
whiia commenting' on Rltaeda*# Jdaiabor nume ho daprecatlngly 

™i<Bfvea that no mention U modft of ita dady and wielhknowiii use as a condi- 
It never seema to liava oeourTwl to RumphitU that Rheede's siieboe 
Ehat point, lu oIm the fact that ^forco Polo (ll255-0A) and Garcia de Orta Qmtim deOrta 
G5fl3} ntude no reference at all to copaioiiFU |tliOUgh they discuzs Ordiiiary^ v>d Mmiio Pota 
l^ppitf and tike candamoQilh m^ht be accounted for by tbs bchrf timt the 
wvTs unknown to the Natives of India in the lime of ^LarCO Folo, aftd 
so lata OA tIuLE of Garoia de Orta, while they were but imperfectly under- 
in Rhrade^s time. Rumphiiu doscriboa tlur* main forms of finpwJ./'Hwi, 
ha calls (uj the great ted ropaicum, the nfi/tf of the I>uteli tod racdk of 
|*^ertti|pieiiti m fndlo, the licAiTi braar Or of the Xaliv« ; the 

7 "^ ^ capaicura—a fruticose plant called J#eAi'f*^weira; and (e) the yellow 
J^wn OS Rumphius ihra adds thnt tlw Portuguese 

the West Indian name axi a# achi, hettce comes the Indian name ocAar, 

^ . l>utcli render a/s^'eifv—a word 'wbk-h ItOS tSi* same meaning as reecAeodo^ 
picklea It wtU ihua be wji tliat practically the entir* scries of vsr- 
ttoneai rbenticnsd by Rumphiua, far from their oBtahlijhing an anciuat 
^ewkdgp ijj wouki aeem to prove t}kat the introduet ion of tlie plant may 

ve place Kinirwhers abaut the middle of the ITtli Mflturjv The niimes Haom. 

ti»e In to-day are clearly of foiei^ or niodrxu origm. Siieh oa chiUir*^ 

‘*™™* t=^ fed prppcrh ^oa-muvAu and tjie Ulu?. There are. in fact. noancHuit 
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nAmw fdf thf ■eejatigsurnfl in Chm»tf> ^^luukrtt, Arabic, Fcr^^. Hcbww, 
nr Latin. Xo Jnibftn botanirt hac rt'ctipclw.l having; rnund e «pacw flf 
f «|f4iii-Hi» in a wild conditidn. But the r&^dity with wliieh the upcciei iiEhl 
raw df thia bwaun* thnnigliout the tropical and warm 

tdinpemtd tract! df the pldhe, foliaving cloadly on the diacovecry of tho Wwt 
IndiH nrul AmcHm, in af the many cxnmploa of the ituirvclldua poircr* ct 
adiipCabihty and efidnranpe p«seti4cd by the pinnt-edborta frtun Ihc N»^ World 
on their tn^-Mling tHe Old. 

Ci itnnuuiTi^ JSihfl. / C* grossum^ JtiV/iJ.p in Fi, Bt. Ind., j 

Irish, U\ (55-97, tt. 

Tfic folloirinp atAtcmcnt fa derived mainly from Mr, M. C Iriah^ oflniirablft 
fyvi™ of the varieties and ealtivatwi riMfa of thia apccim :— 

(a) Vu. tblmTlltum,- the t'oInTtial. Etnan KEtlciddacope, Rod Wrinkled 
PrincM" of Walea. etc. 

(ft) ¥ii. icomliutuni, : tho beef oxiutF|:il<^ t\n ihe eroot-fruitod CMli 

lUnl tlu? pondont-fniitcd Long CayonDO, Lonff Yellow Caj'enno, Nopal ChiUk and 
tha Yellow Nopal CliHIL It inclirdeff. in faot^ mort ff not alt tho long, pointed, 
pendent fomw commati aa field rropt Rooontly Mr. H- 51- Loake pmoffBod 
aomo intrfrwtSng experlnlcfif* with oapicuma at Deloing Sarai. He eeleotod 
icod earefiitly and *awtf| them in order to watch the tondexicica to varsatiOiSw 
Nearly half tho «pot podded etock had pendent pods. Every plant waa, hoW' 
ywr. eoiurLitent^ either having all he pods erect Of all Atlapendt^lr Ho ftirthor 
foni^ that ehftliee will jrrow inn uafrr land if sown early. \ rry postibly raoid! of 
Lenke'i platkii belonged to this vafiet>% hut M I liav® not aeon any of hi* 
iipeefn^ni t caimot miv for eertoin. 

Thk would appear le be the CopeirMai minuff ofRiimphJuS (L&i 

5Tr. Triah remarks that the seed of ific Nei^ ChlUi had been supplied by tM 
Hnperin ten dent of SalukranpUf Ektfanft: OardenSi and On being ciilfivatcd! proved 
rliffmnl fmm other plants -^een by hiin. In the ffe^wr 0 / lAe .^aftfWtmpw 
ffttrefra# tlb94-?p, Ifl} It Is. stated that tho Superiatofiderit Hiul rweived awd 
direct from CoL H- Wylie, Hritiih Braident in Noffcal. The plants giow freelyr 
l>ut tho poda produced poffsessed none of tho peeullnr fiavonr and pimgeney of 
tha pods imported from Nepal. The Superintendent then iMidit, In tho letter 
Vthk-h acoouppanieii the (M?odq €k*1 Wylio informe^f n>a tliat that would prove to 
be tl^io saae, an tho variety so much in reque^^t is tho prwluet of a peoriliAf kind Of 
soiL only found in eertnin localities, and t list in Nepal itoelf tlio true Nepali eh^i 
when not ^own on the right Soil, scarcely dlfiferv from tho common king redcldlh 
of Indinn uuan." 

(e) V»r. Krufrotmep Mi\'rr- rt Indr, i, 574.—Cherry-pepper ia afteo 

sHud^ to hy the early atith^ra# such as 53lller. Gemrde, FAfkin^rL, ToiimritDTt+ 
etc. This inclnde* tile Ltltte Clcm^ Prince of Waif:*,, Cbciry, Yellow CheTET 
Oxbeait, A^cllow Oxheart, etc. 

fd) Vir. eonoldsi, ‘ the beit^known racefl the Cond Gamp Tobsa^i 
Cayennf’. OraftgC'RfEl ClustiW, etc, 

(e) Vafi tas^ulitum, Sturt. tJw better known cnccs aro Red Ctustdr, Yolk* 
Clniter* etc. 

ff) Vat^ frW«Bi, Jfiwr. f.e.—Tlli* ia the tcrlfrce-ninriek: is oftan nlludcd 

to and figured by th'^ early European writers inch 0* Mlllor, Farkinson, Fouach. 
Oreponua, Bauhin, 5[r>ruon, Rheedo, etc^ rndOT lhl» fOTtn haW to bo pkf®* 
^The Emnertir, ^fonsIroiiK, (fwret ^ponisK Bell, Rtiby King. fSolden 
Bratdinn Tpright, S^inash, Yellow^ Squiuh. In India the races of this variety 
may be Ntkl to exist mainly at garden plants, though larger inflated yellow fniH* 
of tiui! form hftve jvocniJy begun to appear lo the nLHjrkots m a regulftT artsclo 
of IrtMlc. 

(^) V*r» lon^m^ C. annuMm and puiTiurcum. /fojft.* Ff; Ind . L« 5*3 ? 

C. ftwefor, Bot. _Uap., 43, n. This fa tbfr plant ronat freqoodtly deacrihod 

by the CJcriy European nutbors. The b«t.known races are Block Nubian, Lon^ 
R^, Cotmtfy Fair, Cardinal. Lon|z Yellow, I^lcphani^a Tmnk, Ivory Trunk, 
Roxhtirgh tells tts that ho found a single plant of ci jPirrfPiirYiiHt in the 
Gardena, Calctituw in 179fl but could not Team wiKtnee it camo. though ka 
SriildA. most 30ca|y from the 5TaJjicca lalBntbL'^ Iridi Morts all tha» 
gethsr as fnerms in whielk the calys randy embracea the ham of tins fnut, 
VPenm probable that rtKn^t of tl» plantt hitherto regarded by writers oP Indian 
gartien plants as forms of Awr» should be rrlegnte^L io this podtkui 
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C. ftnitescensi C. M.* WighL Ind. 

u., 198; DueaI^ in 1>C„ Prod.y xiiL, pt. L, 418; 0. mirnmum, 

MHlcr, Gard, Die*., 1768 {eJ. viii.); Roxk, FL Ind., L* 574 ; Capa- 

Lc, 

TTub m often colled ** :0ird P^p-par/* AiNNirding iP the /^Aarmoco^jpAm 
l¥\4texi [li., AM), C. mmimum nuLa oa o weed nf cStJtivaliou ill intuit pATia of 
Tod ilk r ppraaonJ}^ have never obnerved^ iknd hHitatO to accepts 

Owing tHj tht> nxO of tho pluit it ia tho gaeh-tfusr^h of moflt JndMm 

eritn^ 

ViTr ^/Mrr. r- C. miniM ni^nunw Rumph.^. Lo. '24^^ t. Rraaili- 

affum, Chunus, EM Pl^ 340. lyLc. 

Rhwde and Rmnplii\i5 %iirt: and de^.’iiibe forma of tV Et^dtaom «« 

bwt ji4r Tvinarkably little about the cap^icEima moat prevalently 
cultivated at the present dav. And a thougbtfiil pemsa! of the 
passages used by Roxbofgh, in hifl Ffom o/ India, leavea the inipreasion 
thii, even in his day^ the cultivation of no capsicum assumed the 
inagaitude ot a regular field crop, such as may be seen to-day in almost vMd cm 
every proi.Hnce of India, especialiy in Bengal, Orksa, Madras fliid the 
Deccan. But f\ for from having become the moat 

shuDdant form, is usually met with as solitary planta in the groiinds 
aroLiad temples and jn the fiower gardens of the well-to-do dassefl, but 
ea hardly if ever a regular crop* It is nearly always distinguished as the 
^A-siaficA or " foti^ Am wjoricAp” os it is colled by Buchanan-HaTiiilton 
Aee. Dinaj.f 1&7-S), In India the moat eitenaively cnJtivatad 
sre the following forms of <.\ rr/iiiiriuii #yii% tti-iiiuiiiatii followed by 
and next 

Ciffr/vafiqn.— It is impossible to furnish any statLsties of the areas Oultiva^ 
^dcr these plants since they are most frequently raised as borders to tlon. 
Aeidfi, or as lines through fields. In Eastern and Northern BengnL 
however, capsicum beromes a regular field cropj tbriving beat on a 
bght sandy loam. The form most frequently seen is a long, natroWp 
loured, pendulous red fruit. The seed id sown broadcast and in Bopap 
tor exatnplep capsicum assumes the condition o( an exceedingly important 
celd-Moaon cmp. Iej the Fetiic^nnU Report for yagpur, Centrat Pronnc^&i^ C. Frov. 
■Otoe useful parttculara are afforded regarding chdliea. The seed \s 
KWH about June and tbe seetllings ore tTaiisplanted about August, In 
Septemlxir the earth has to be banked up against the stems* Irrigation 
^ necesoaiy' during thv cold weather^ and the crop comes into season 
mm January to March. Its value is ^m Rs. 120 to Ba. 150 per 
are only about one quarter tbe weight when green* 
sfy little infonnation exists regarding the red pepper of .Vssam or of 
urtoa. Of tbe KyautM district of the latt-er province we read that the Burnim^ 
Patimated yield w^quld bo S85 lb, (=100 ^iss), vndued at Rs. 15 an 
the highest about Rs. 350. Of 8flgaLiig It is said the aeed is wwn 
? Auj^t, planted out io September and October and the crop ripens 

u March, the green fenit a month earlier. A long and 

account will be found in the Sdikrmnl Report for JtfeiA- 
tk! I which ^ows the higK-cla«s cultivation pm^ued, 

«« Ubour entaile<i, and the risks through failure of mias. The crop 
“^lly toiUH into bearing bv the middle of December, The trade ia 
entirely in the hsnds of the CtiirLftte, who rule the luarkct and export aU 
tfiT 1*1 ^lyingyau the bo wH tigs are not made till September. 

* the plants come into season about Alsreh* Chillies have been reoom- 
snded oj a l atch crop among young tea for Assam, 
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In the Bombay FrvMdt^t^y cbilliw ftte rotated with ofrfitiHin- market- 
garden produce. On the black soil of the Deecau (Krishna Valley) a 
produced a fairly large proportion ot the red pepper conveyed to 
Bombay. But the most important areas of production in Western India 
are Dhsrwar., Belgaum, Kband^h^ Batara, Poona and Sholapur. Cnp- 
aicunu are usually sown in the rains, but if the land be irrij^ted they 
become a ro&i crop. Usually they are raised in a nursery and tratisplaated^ 
and in about three montlw the first crop may be gathe^. [Cf. Mollison. 
ffirffcooAr Ind, Agri.^ 1901, m., 206-9.] speaking of the Fanjdbp Dr. 
Stewart tells us that when grown on the lulla^ chllliea become more pungent, 
hence no doubt the special merit of the so-called Nepal Cayenne. In the 
6'ettrtteer flS93—I, Ifii) liiiQ be found useful particulars of this crop. 
It ia planted out in June and begins to come into Beaaon by October. 
Thirty mounds ati acre for wet and 6 for dry are considered a lair 
outturn. The eulti%*ators sell it wet at 30 seera or one inaund the 
rupee. In the Ga^fm^ for 142) it is stated 

that the crop is mwu tn Januaiy'-FebruaTy; the ground dug about the 
foots in Febtnary-March; watered erery fifteen days; and the pods 
collected May, June and July. White ants and parrots prey on it. 

Vmm * — It is needless to mention the Aiaricd uses of capsicum. The 
dried biut reeluced to powder forms the Red Pepper or Cavenne of com- 
merre. But cayenne is, as a rule, prepand from the smalh very pungent 
friiited forms only. It ia an ingredteiit in all curries and many other food 
preparations^ and is used throughout India aud by every class of the 
comniunity, so that while of comparatively modern introduodoo, the con' 
sumption of red pepper has now become aU but universal* There are 
various brands of pepper sauce, which arc produced os decoctions of the 
fruits in salt water or vinegar (aeo p. 1110). Tabasco and Psprika are special 
European sauces. In Bengal an esctroct of the consistence of treacle i* 
regularly prepared and sold. The green fruits arc pickled or cooked Eresb 
with special dUhes or even eaten raw. j4s a Mgdeclne capsicum is atO' 
Riachic, stimulant and astringent ; cayenne pepper is a i^ltied adjunct to 
gargles, and an mgretlient in most mediciites that ore intended to alleviate 
toothache. Am a rubefacient and coiinter-irritaut, the bruised fruitat in 
the form of a poultice, act energetically, and added to mustard are often 
highly beneficial, tor the medirinol uses ami chemieal propeirtie& the 
teazlet should consult the Fharma&kjrQpAia Indioa and other aucli worts. 

Trmd^ irr C#pj/carn.-^Durtng the five years ending 1900-1 the forrign 
exports rose ^tn 8,126, 1 75 Ih. val aeti at Rs"7,20,925. to 9,485,820 lb. \-alued 
at R?. 12,47,849. These fipres repn*sepit an iuercase of Ifi T per cent, on 
the quantity, and m much as 7ZO per cent, on the value. In 1906-7 the 
correspimding figures were 11,007,929 lb. and Bs, 14,37,633. During that 
year ModrM coniributed 7,671,763 lb., Burma 1*386,739 IK, Bengal 1 ^7.163 
Jb., and Bombay 363,060 lb. The most important receiving countries were 
Ceylon, wMch took 8.4J9J13 lb*, the Straits Settlements 1,872,738 lb., 
Mauritius 287,027 lb., .\den 104,356 Ib,, the United Kingilom 85,428 lb., 
and other countries the balance of the total. 

l^cse figures are, therefore, representative of the normal and present 
condition of the trafi^c^ and they also denote its thriving condition. This 
ia conftrmed by the account of the Ttodf carried htf Rad and fliwr tn /nrfni 
during 1906-T. During the fii'e years previous the recorded transactions 
under the statement of imports were 832,648 cwt. m 1902-3; 760,611 
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A USEFUL FOREST TREE 


CAUIVA 

PAFAVA 

Tbfl 


twt. m 1903-4; 763,106 c^. in I304-o; 9?7,S01 cwt. in l£l03h^ ; and 
£^,0^9 twt. in 1906-7. But af very lai^e amounts only about one- 
tMnl Was received by th# port towns as tbe stippli^a to meat local demands 
uid foreign exports. Tumitig to the porrftspoiidmg retiimj for exports, 
it ia seen that Madras is by far the largest producing province of India 
proper (that u, excluding Bnrmak not ahawn in tbe retiLTna of rail and 
river traffic), foUoired ordinarily by Bengal and tbe Panj£b+ AU the 
nst of India (induding tbe Native States) exports usually about tbe same 
amount as Bengal, whioh is commonly only about half that of Madras^ 

CARE YA ARBOREA. lioxh. ; FI Br, Li,, 511; Gamble, Man. 
Ind. 364; (boke, Fi Fm. I, 497 ; Dnthiet FL Upp^ Gan^. 
Plain, 344-5; Bmndia. Ind. Trw, 332 ; Mvut^ce.®. The kumbi, ayma, 
0r/anua,pytoi-fnnAi-iwm^ kun^iTtbudu’dufmi^ jetvukl'w, tejtbiw, etCv 

A deciduQUB tree of rapid growth, fm^Uont in the Siih-Himalayon 

fr^tn the Jamna eastward and. in Bengal, BuriUn, CentjrftJ^ South and West 
ladk, Mcending to 5,000 feet, also met with in Jm'wt regfonji ot Coylun. 
ftehisi^nn (£^ac. Ace. Aimni, 1841, 43) dwtribed it as a Hw of immenss aize, 
Th^ Iioo4 . , . well! adapted fur ilws aloeks of laateh-leckar'* It is muoli Bub- 
ject to th^ defoliatuig f^^Tnoafriid raethr The 

1f«vh turn nad in the eold mwon. 

It appeaxA to yield A GOM, a good FiSbf for cciar» cordage and sacks 
ii ftiide from the tMudc, the letter parr being abn empley'ed in Ta^'^fiNO and 
u a Dvil Taaar silkworms Iced on the leavea Ttw tnuk is also used as an 
sstringmt MsmcTi^E ^ wl^eit moistened it gives out much mucilage and ii utdiiod 
in the preparatian of eirHullient embrocationa The flyjiWerB are given ai a tonio 
Kftsr child-birth, and the dried cslycea fcdJbujji^Ad) of the flawers ikTO sold ui tha 
nuket as a demulcent in coughs and colds. The fruit, ktiouit as IfAuaip. is eaten 
in the PanjAh and k also given to Cidtle. Acoordiog to Ipuirea {JuttffSE Prodttris, 
iHfl^ lU] this barb is gratind into a kind of dour in Ou4h during fsjuine. Tho 
Ne^ds ant sfiid to he mora or leBS pouoneujL The TiMDEit, which is very durablo 
and fairly hard, k iioed far agriciilturjil implemcuts, gun^tocks, bQUseposts^ 
cabbarl-wafk, ett, hut Kurt says it in too heavy for auch purpoKs (43 to UO lb* 
fer cubin 11.). It atands well under water, and la murh odl&ined for avlftl . This 
** an important tree with a fine wood, wlileh ia too much neglectHed (Oomblel. 
The Shroua bjirk is used as a aLow-matcli in Mysore, and 1™ been sueceasfully 
tried by the Otdjmnce Department on A Eiib«tiiute for filfiglish beceb in fuH#. 
“ Ganjun it serVM for the scaoty clothing of Hindus aR^ting aiinctity. Rboedo 
Jfaf., iii., 36) says that whd pigs *uv very fond of tho bark, and that it 
H usid by hiintom to edtrnct thsnl* 

CARICA PAPAYA, Unf**: FI Br. imJ., ii., 599; Cooke, FL 
Pr^^ Botnb.^ i.j 524 ; PABSiPLOJtit*^. Moat of the vcmacukr nainca, 
Powa, papa^$, papm^ bapj^^^ popai, «tc., nt^ obtiously dorived iroiti 
Carib wbicb U ilill furtbet comipted iato the Englub Papftw. 

Xeh!- Buimoae amne A^mfHitccAi mcau# fruit brought by soa-goirig vewela^ 
^ the Panjibi name kharbuia is Oaator-oil'McloQ. 

Blstsry. — A auhlierhaosoua almost braodikw tree, coinEnanly aulGviited in 
ffraens tliriiughout India and! in vAfiouB Ii;>oalitiefi mOrti Of lew naturaiiiwd. Tbn 
is not ihsnlioned in the - A ifiwn' aa having Iwien known in Akhar. 

“ »ss rnmt to Clusius from Brazil in 1611 (Hist. HroJ, Pt* app 42:), who 
^T« Ufawingii of th* nmle and fotnuln plants OwrOT Maicgrof (Hikf. 

^rWl Sled. Bmrn., 1649, 103) ftirtiishefl an luccoimt o4 the plant, and a 

™n ds«criptit;n. with a ftgurf.^ is giv*n by Jaenbill l^ntius (HtVf. Nai. rf J/cd. 

™ 7"*^- ^iri. rr Xat. cf Sitd,, 1(156^ It was dgured and do^ 

admirably by Boym in IftM as an Indian plant kltroduced into China 
yyin., pL A), so thnt it must be rogardcd 04 anothar mstonce ol the rapid 
U^^rSRin of msw" pLanta alter the discovery of Amenoa. Rhoedo .lfal,+ L* 

J5K I66fl. and Rixmphius (Hct 6* 4pn&., L# t- SO), 17SO, alsa^ fignr* and 
'“oenbo holh male and female plantar th# former obwrviiig that the Malabar 
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THE PAPAW FRUIT 


PlWfTM«<ipcBiji did ikot Ox drujf. Hugitw iTiSO, m, tL 

14, IG> gi™ a Mupbot flpl^ndid plnlwi prepaid bjf EJin?t, while Labat LVbup, 
1%. ituT /j/udd fdinrn^., il. 34^6) ociiitfiliUl«« A uflcful awimt at dse plant, 

I>r. Dyfrwtk bdifiVtfl that a Jlbr* frsni the la UtilutMl in AmErka aad 
A£rk4K but the prtfK^ipal value of tha trv^s \im in tho fruit, « hkh u both oaten 
enipu>y<4 a* a ftleuicijru An account of ita medkinia pcopoEtsHi may hm be 
•unimarwd from The A&ncaiiiirai Ltd^tv (ISSfl, Xo. 31)^ TIid nction 

of the Juice upon mwit wna probably known in the Weat lndj« at a v^ri' toHt 
data, imd nppoan to have been oonntiiinioated to Ehc in^jjihjtjuita of thu reimtty 
upm the intmdtictkin of the tree by tho PortugneiW!', It baa long Ije-m the ciuitnm 
in India to rondar tnoat tender by miibiilg it with Ox juke of the fruit or by 
wrappisj? it in papaw laai^ In Ifl-T Ox milky |nico boj^an to attrOot atten. 
tjon in EuTope aa a i%«tiva fetntimh aFid Km Wittmack of Kerlin in IS*8 
made a careful exunination of ita properticfl {Pharm. J^ObTrri., Xov. 30, ISTS|, 
aelln^ttladj^a On the eidd«nce of medJeak phyaiolosioal and olicmkal expcntnciita made with 
pjpitffa, ttwa activa principle haa bean Mpurated arid given Lba nomo of ftepain 
or papan^tfir. Jt waji fljut MpOraEed by Fcchoh. T!ua may iww bu con^bleeed 
■Inioiit an article of modi^ commerce in Eurdpe, and hat in fact been 
extenaLvely U»d in France and Garmany, aa well aa in England, beinn (d™ 
with good multa even to ehlMreiL Notwithfltjmding all tho CXpeni^ta 
pepain. it haa not aa yet been introdiicad into tha 
Bntuh Fharmwpinia, though four prepamliqivi of it an gii-tfU in tha " 
Phannac&paia. Papain ii Cien held by Home to compare \'«ry unfavouraldy 
with pcpain When tMted with egg olbtirrtflm Mr J. C. Umney, nrportmg on a 
aample of IS m- of dried Carka powder, wrote;—*' There Ih no doubt that by 
related fnecipitation by akohof ft highly nctivo di^tive product might be 
obtained frem thia tjude concentrated pamw jltke> varoabio for u»0 lUldw thMH 
Cutrumatancea wbero popfun £a imavadahle.” (C/. Aon'. Lsig ^ Lc, 310^ 
^uehut imd Wnrta. Cotaple# Ptnda*, 188a, 425; 1800, 1379; Roucbiit, bits 

«upp* . ii; PAarm. Jaurn., aer. J, x. 

343, 383; Chtm, ond Zku^,, 1994, 183.] 

CUltfttto. A qm»tkui of ilflportiiice lo b« HtLled £, thn iqoAt form of cont- 

liuu«^ tw^in. Aoil EDi» praloiiKKl u dototnioiu, tllfr iui™ abouid 

^ ‘•“t b, Mid to dwtmy it« activity, U 

BbDDld t» dn^ Bt • Jow tamp™tuffr. A projuratlgn of till* kind in uid ia 
cemm^ under (h. nataa of FihklBr'l Papnin.” Th* beH rr.oUir}d to prepaw 
fia^in i» to tiw jiiica of tJiD luifipo fruit, mix it with twic» itx own 

vnlii^ Of iwitied fipuit, let llie mixtum ahtnd for a few hounii, and tlicu filter 
^ j. maoluble matter and dry m %^ua Or over oalcIniD ebloride a* the 
ordiD^ temr^uro of th« btmaapJiFre. Aft^r bring powd*™l il atkould be 
hept m wpll-et^piwd hottU* ready for uh. tn tSeW of» poosibia trade eitlier 
in fadja or a Europe, manufictuivni are reconunetldcd to oUer^e Dorefullv the 
Ii»«ut»oni Jiat immneraled. On account of caale dUHcuItjas ft miaht not 

li'egelable aubititiite ■i%lit be of much value and find a ready iale 
a dl cla*** and eateeined ami whehwuUn 

ilb localities, eiich M Hazari- 

Gnuhatti m AmorD, the fruit » lanfc and vcrvetml; 
f Th- OpinionVneraUy 'preVitn. 

^ ^tler <|uaJttt« of the npo fnul ■» eaten witli • liril. «,icnr and ftwh 
iMnOh jiucc. and by *0lt» people with pepper and aalt. '11,, am of wirutf iuh!* 

t^Bucfum^Hajikillo^ Jtot. Am. Pim,/,. Ififi, |M ; Flmnine. fnrf. Jf«f. Ft. 

Bell. c^nt. iTorni. Calf.. 

9^nL.tn Sm. Ir. ^ i., «53,- Pharmaeof. Ind., il., Sit VVi 

^ ’Froptmpfifnttr. IMU v., 27, 2(i8: vm 
SJy. Fapam or Ftfrl. Prptm, in Agn. Joain. Ind., 11)07, ii„ pt. o, 212-3.) 

•a C^RANDAS, /,*»«,.♦ fj. Br, iii,, RJO; Such,' 

Atof. ZHm; , 69; Gamble, Man. Ind. Timb*.. 479; Cooke, 
p. Pnt. ^6 , u., 124; A^tstace,!. Bcngd Currantfl (Uasonj, 
karatinda, (imuAAwi ^ririnia, ioiaJtfl, Mi«. lba»ibii, itm, etv. 
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IKDIAX CABP£TS A^D RUGS 


CARPETS 
AND Ruaa 
Hiwtcry 

A didbDtdixwudily brOUcLidd huj^ cultivuled fut it# fruiti m rd IndiA 

ml foid t4 b4 u41d \a OudJ/ip Bengtd, ludiAp tlio Konkiin ojict Miui.r4; di^ 
tribLLtMi to BufiTM^ mui Tha trwywIdA Lac m ttw? p4uij£b Led^^ 

IBOlp No. H, 2U). Tlt«^ Truii ii rifha iit Jiilj- to It u mratLonMi in tlw ^ani. 

(Blochciuum^ trAiul, j., ^7^ m ^ub-ocid, and ua !wM at I ddm 
p«^ Boor, 4 li for Rj.l, It U said to La lu^ m frii .^uxELunv in Oyzi^q^ njidiitf 
ud on adh«iva duid exudoa from wouAda on lht< iv'd^n Tutuh^. 

wripe thu Iruit ia Aatrin^nt, imd whan rlpo cooling, ocul and Uaoful in bdiauB 
oampbuntB and oa on ^intiBcorbutic; Th« njot ht onrid and ia Eilfide up oh a Mojidwi. 
put# vrich IdUQ'jukt* and oainplLOr, and uotKl to koop od lUaa and ti^lio^'o itoh. 

Jut b«forv it tipoltii! t}iO fruit ia Euudt* into pickloii and nl^ employed in 
tort# 4^d puddings fully ripe it nmkea a jelly et|ujd tu ctlftant^ 

for which purpoM it ij gn>un in EaroiM-on gtirdono, Tho Xatii-e# tmiveFeally roed 
4Mt it fre«h and do not oook it, aKOOpt oa a prawi^^o in cun^- or chuljwy. TIaf 
Totajta u hard, ■mooth and doae-grain^ end ia twed both aa fuel mad for tumbw* 
ipDOaH and eomba, oapecinily nt L'liayngih ia Nolluro. The Ahnib nmlce# 
emoduafdy ilEvnK f^i^nooB, and its number of ihorp eptaoding tboma Evuder 
auch hetlgw 4dm»Bt impauabU. 

C. ipInirDm,, &€, i a ■mad thorny ovei^^reen ahrtih. wild in moBt porta 
<!i| fnd i iw upooioliy in tim drier zoom. Email fruit: i# antou And Iho 

timber kued for tnkidil tlm imciiw purpoaos ua that of f. €‘mrf9M4tn»^ It ta on. 
unjwrtant rlemAnt in raafToroitotiaEi, otnco it punaijta on the ponrotft and rouhiflwt 
Hill in ip its of being groodily eaion by #lkoep aad gcalo. Romphiiia 
(diicrtoir, l.7&5y vii.* 57) liMCnbef^ i nf* r* »+ Ibe cultivated plant, whou 
fmiti ha aayanre made into pickio# wlien half ripe- Hia plato{t, ixa\J ia, howaver, 

HKfa that ita ihtrlernimation ia jmpoaaibEr- 

lUf. I3ab^, JlfinoirEp i5W liilngL trmial.), ^'26; J, Eiuhin. HisL PI, lO&L 
L (jorcia d« Orta, JottS, C-'o?/., xUi.; alao m Clueiuo, Arm. Hut., JflflT, 
wl4j and BalL, Coffltnont. in Prmi. Po^. ir. .dead., j*rrr 3, i, 4(hl; Jonre, Aw. 
i7., 263-3 ^ Phant%<Hfifjf. Ind.^ ii., 41 if..] 


D.E.P^ 
iU iTfl-sa. 
CarpoU, 


CARPETS ARD RUGS.— Binivroftd, Inditst. Arit Ind., S70^& ; 

Powell, Ila^^booh, Manuf. mi Arl4 Pb., 10^2. 2i^-T* 

; W. P, Diol^oii, A'otes m Carps* Jici?iii/. tn LAtors Dec. 1SB5; 

T. X, Kiikhnrji. Art Manuf. Ind,, 38 ^- 98 ; JfeaoympAj, iroo/feH In- 
N. Banerioi, 1890, 15; A. W. Pirn. N.tV. Prm.^,, 

iSttS, 9-12 ; D. C- JolmatoiieT Pwtjdhf 13S(>3 7-3 ; B. A. Breudon^ Bomba ff, 

J. T. Mdrteii, Cent. FrdP,. im, 8; E, Thtieston, .Madras, 

It Jaurn. Ind, Arl, 1905. is,; U Ijjutimor, Mono^r CarjKi 

Mala^ itt /»&., 1907 ; Watt, lad. .Irf at DrlAi, 1903, For 

JUTS sf vegetable fibres see under Kata and Matting, p. 775. 

Hlfflary.^d^naidoratlonjf of apace forbid <my attempt to diacusa tbe Carpet sthefe a 
«dtntry of India in detai], Aa pointing pouib]y to theif OAAeEitialLy foreW 
u»,_o*ipota m IndiA often deaignatrd W ukatif4 | irerfiV = a carpet Willi 
u mentinneii tiy Flnto (1540 A.n.); Tenroim 

.K. (ISOSjs and by ByToni lliW$>^lm la*t authof 

nl^'iT lUiurioiiE bahita at tbo Portugueau lodifM nf OoA, Nitttn^c on iM^istly 

** kindA of rnrpete in ImJUa ?— [n] PitK 

R ftim ^fin# or mad the PutiN Stitch {t!i* d&fi* and 

r * fairly ooraprelieiuive eiketeh of Bile CaqaeUi in 

_ Art of HW3, and with much advantage Enight consult the ipeciaJ. 

opg^plu motioned aboi-o aa also tlie article in the Di'c-fionop^, while the ineriafi 
tltai I^tw giveit in tlie Joutn*il d Indiawk Ari ilSWol will fully oluciiLate 

liiA J*?’ . ^ pAuina it may be aaid tliot then? ia no certain knowledge that OrlgiiL 
^ ImCn of high-clmu pil« i^nq^tB liateH fartlier ImucIc than the 
™ Enapenir Akhm^. of whom we read tlint in the Jirar l5Ui> he ""ei- 
that " ^ “^i^agod '' carpet Weaving ui Anfa, Falellpilf and Lrthi^re, nnd again 
uiip ii™.i Oarpet-tt'eaiefs have oeitlcd here |T A?4r») and dfivo a Bouruh- 

JO l (Bhjcltimmi!i, tranjd.h i, M; fChuiwiti. tran«l.> LL, 

Cit™Jlr* * \ trarwLJi ih., fi.J Otn?, of i}i^ earUfiat and beet-known 

the IiHperial factory at Lohoro ill Hint prsoentod in I<>34 by Mr- 
w the bETdlerri' Company of London, and whieli may be iwn in the Com- 
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fHUiy'f It twAHl th#^ C^dmpBdiy'fl *r«iA nisd ia Pertijifl in tlemipa. It ia qiiite^ 

probnble, howvitu-, tli*t IiuHa a carpet duluatTy of ita own, thuu^h 

vary poMiblv tiOt in pile cnrpoUl, long anterior to ih^ a4vieiit oi Pereion influcviw 
(Bee imdoT ilultan. olao Ellottf)- But it wOuM b© diffieidt if not impHiMKiblc to 
prove Pktllof that India pOMnaafHi an IndigcdoW nrl of piiiHcarpeit vrcMv^ng hofw 
tlic nanifid^ or that tha intrtMiujcwi indtwtl^ imwl* much pmgrwa for many 
aub^oeatlyr It. howeA-er^ aurviAt>d and in timp al>HOri»d #o many 
local coQjcepiiona im to j notify tbo dwription Indian Caq^*?*^** 
aaid that the modem iail-mado pda CfirpaLa ban? dobaivHj nn4 fSagr&drd n aj-atora 
of maniiLribctilia that had b«n “ literally ainl fifpiimtivaly intarvroA'en with the 
IHo of the pwinte/' But if the pile-caipet industry waa only introduced and 
faitetod hy AlttMir Itnd pHfaetiaed by hid civrriigioniata. and if it be the fiwt that 
it. }ma not to ihw pcrdeiit day been taken Up by any reco^gniecd. Indian ca■^e^ 
it it diMcult to Hae how it could lie dwcfihed aa having become " interwoven 
with the Mo of the people/’ It ia mtwll tnore likely that the nimlam faihmanU' 
facture prcawed from est motion the foreign art, than that it debaeed nM 
defp-adeil it. Hilbom {Or, Comm-. iai3. L, I Ad I eay* timt carpeta were formerly 
an art lele of trader but thTt>U|^h ** the improved diate of onr own manufACt lltw 
smd the hidivy duty Oft Feimttii carpeta^ they are now Meldom iraperiad-'' It 
wnuid thud Seem fairly certein that by the tfe^iimlng of the 19th eenti^ the 
liidiftji carpet trade (eiich ae it had baefi previn^uiityh hk* shat of Feraie, had 
■mfippL'il gr«*tiy ihrough the iriae of Bntidh riianufectuTiiLg entorprue. The 
cmdiemepi in all oOimtri» ptodtiotr the Htendard of p^oode demanded of them ; 
it would therefore bo moat mtemting to obtain nny dOri nif indication of the 
ojaafi. of goodd in tU'SiWwi immediately prior to the modem laihmade artWcr 
So far afl Indian recorda are ooncefned there b nothing to that the Sfltivte 
of India to any luateriiJl extent eV'er uwd^ and certainly to-dny they do not uHC^ 
Indian pile oarpeta. Pymrd (Fey. E. Iwir, IfiOl-JO (EngL trandl.)^ li-i 2^^)' 
obaen^oe that ** ^Fhey miko carpetd of the fiuhion of those of Pmna and OrmnsH 
but nut eo fine or dO lloafr for they tiac« the rougher and longer wUfd ; the patteme 
AM lww 9 vcr the #wne t they .^o inoike cotton carpetd with hrmdd of meay 
coloun.^’ So long ego m I(5^S^ Terrv' in him Foyege lo /pKi-ib fOiL LTIT.i 1^1 
pointed nut that the Eaatem artiiitii Were euentiAlly Imitative. He speaki of 
their coium ind ffUk enrpete^ bnt makce tw referenfu to woollen carpet*. Thui 
thea, for thf degradation of Indian art not tlM^ Ouvemment nur the Natlii'Cii 
ore TV«ponrihle„ hut the people of Europe and America, who iwk for end 
foiw get clroap inartidtio pnKlifCtionB^ And thie hu pOwibly Iwn confinajfd 
de^itely by an inventioii reewntly annuimced tbut will enable Oriental carp^ 
to be produced by £»w ft«d ftpecij^ itiaehiaery at a pfice far below that of th* 
hand-loom weaver. 

For the pixTpoee of eaey reference iho cloMificatlofi employed in If\dian Art 
at Drihi may he purHied in thie review 

L Flli dirpets t — 

F —The ohief emtres of the rar^i indujitry in thin preSi'mW 

are Amritear, K^hmir, Lahore, Multan, KeimiarpuT, Bataln, Pahawalp^^ 
Kohat and Bonnu, and they have hnwn named In their order of iniportaiiC*f- 
But PeehawoT h*ii ttleo to be abided, eiflpce it ii the great emporittm of the Trooe- 
frontier tmIHd in rWTpCTte hro tight from AfgbdniBLan« Turkcaton otid Periia. 

htm nlrftady heen nuggnrtrd that the monufartiw of 
at Lftliore, oAtabliahed very poaeibly by the Bmperot Akl^r^ aeon docai-^, mcI 
jft wappoft of that view it may be pointed out that in Kotiighergera Tfiwfy-p^ 
la r^ Fo#r fa work that denle Hpeelalty urtLh Lahore prior to there 

u ne Eornt ion of an indigenoua carpet mduatiy. In ll^ui ooni»Gtiod aJeo it n^V 
be obeerved that the Aiit^i^AkUtn makee freqmmt reference to the P«ri^ 
carpeta a* roKolarly imported into India fBlodimann, traxul.^ .Aud it 

■eem pfubabm tbe^ meet of the Laliere tnrpeta mentioned in the Records of the 
East India Co., and eleewhere. refer to that Tnuie-frontler trade and eot to 
Trulian woven carpeta A letter lo the Eeat India Co., for example, of the 
Iftl" (Footer, E J.V^. irtfm, vL, 250) metstione that ‘*cafpeta to 
L^hoaen wnuLd rn^ulre a long time ^ thuae which afw true Lahore corprt" 
not suddenly to be gottecL.'*’ It ia po^ble that tlu* may point to the rurvi™ 
of the ^nhammatlart carpet-wniving mduatiy fintFOduei^ by the Emperer 
30 or 4(1 yearn prwvioualy)^ or it may nunplv cknol* ihn tmeertaln Traiw-frontitf 
Fupply, the corpeta being pickeil up In the net ordered from the weavKa 

At the preoent day, at any rat©, lli© moflt priied earpeta in Lehorv ^ 
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thojfl dkccTOTiHi *t PflilfcAWttrt and, with thn cf « few Iddieui in thcK 

juli. dim id Ro local indiuUy. A hArioidul car^t. til* |?rt>pRrty of itr. G. 

SaltiaiB^ is figured in tho Jotuvai of Jndian An for ApHl 1905, and said to havo 
from a hahom factory in tho iTth century. 

—^Tliia u probably tber mont important carpat^w’ieav'ing; oentro in JUarilHn 
hiilia. Hithouflh the inil)iietry would appear Co bo quite modem, 1 havn not 
b»n able to find any roferonoro tu either in tho EaM India (7«,V LtUrn or 
in tlic older books of travoL It may be mid to bo nmndy in the liands of Hindus 
irlh Rnp^oy European «ypomiifoa. aud 31ubBunnuidjLEi weavocii who work (for 
ihf moflt p^) on the contract ^y^loro. Et is aC^nnod tLat the utmoat can » 
uki*n m Kotirbig tlie oldcat ami cbniccet pattvma and in wlocting dio wool 
uid tho vegatnhlo dy^ Pnaiun {the finfi iliawbwool) and oamors heir nrc 
qsed for tb* boat dedcriptions, nnd* ns with all Indian oarpebiv tbo work is dana 
fmtnoly by haikd- There am several faotoriaa. aome of which {u^sew us many 
30U looma, others not more than eight or ten. The mduBtri^ of HCfhiarpvr 
Uhl Safofit ma5^ bo taken as off'ihmta of Ow carpet^ woavizhg of Ainritaor, 

In Xoihmf'r thorn an? several factories which turn nut axtrontcly lx«ntifld 
WdtL llio tmdiK IS In SHnugOr, and Ule fnrtoriisa are practically all nwnod 
hj EuropeanA, and vete originated lO find labour for llio shnwl-weavera who 
thrown ont of ofuploymtmt through tho dcclino In tho demand for tholr 
hMeihiary emit manufacture*, TllO platO* in the youmef o/ Indian An (11105), 

July and G^nber isl% in number^ IvHy ejjomplifythw Stylo. Tiro line old cjupote 
in iho A«ir Afalinl of Bi^pur am believed m dnto from Ie5i and to 
hwi'o eomii firrm Kashmir. If this bo cormet th* D^hi Emperers ciwy have 
etUhjiflhed n faCtdiy in the +" Happy Valloy " S2A0 *fcgn- Tiwi oarpOta in 

5 uii*tkiD nre fully representnti^'a ol t^ stykM iisually di^ignated Mugh^ [C/. 

™nir J«d. Art,r f.o. Jam] 

is often epa^ken of oa having nn mdlpi^nouB carpot industry, nr 4t 
ijl events ono which djltt** prior tU the introductiou of the Torsinn craft. 1| 

Ihui Honw probable that tho to-eolled Mnlmn conooptbOEis were modolJod on 
Iwoughl long ago fftKin T^urkuMtiin, in CUnscHrinonco of the Pnwmdab tmdo. 

The n arrow aliape* bold y'ft rwit olwiir dotfiO, nnd vivid colouring arc chfunc- 
of both Multan and ‘‘Turkestfui carpeu. On tho Other Eiand, 3Ir. Latiinor 
of iha Jwusebold industry of ^fulum m vbuftwtnriHMl by tuimm toals, 

BJid moChedM of Wcnii'm.g that nm clearly of Persian origin. Exnmplea 
fLi" fWid Dora ItgEiail Khan enrpoEs aw to be flecn in the JowrFio/ o/ 

* An |L905 ]lk July *41 d Oolobcr uumbera Be^ewiitfpur ourpnts differ but BalunJixir. 
titth from those of ^lultan. In pnj^^iiig. montioti may Ijo tuiidk^ of a recent 
J^tcfnpt to ntiliae in the Iocj*J carpet iuduatry tJio vast stipplice of tJio duas of 
(p,. “207)1, 

^ already observed, the emporium for Trans-frontkr 

notably TurkotEiaii or I'ekke (commonly called Bukham) rtigs otid tlio 
Herat nnd Ynrkand csj“pe!ta In and Sunnu ainl n few other 

along tho Korth-M’est Frentier a peeidisr form of rug m pwlttotsl Citllod 
WM|, m whkh loop* of the weft threap nro mode to protm^44t inch *'it *0 
'vBcn each puip (jf Warp stranda Tlio dosign* are uaunlly in put|ilo cr 
with blacky yellow^ am St^metliDes grwn. The result it cmdo but not 

^ C*nrjwf fadfa.-^From the jail-loom* of Iafpitf> excellent mgs 

in ^ preducosL Some of the most hialorro of pile carpel* *jre, it f* said* 

, . poteeumn of Hi* Higlme** tho Maharaja In the Journal c/ /mf^n An 

ihuBtratEon of one of the gem* of that series. Bflamr pi^ hitwiif. 
i mr_i carpet-Wool in India, Oiid i* thus eminently Buited to become 

ww\'ing centre, Tho Central Jail lio* for some ^wra Inkea n high 
nidi+i *4ld artistic nwrit of its earpelii. Tlie pattern* fnlJowm 

f*mou* book on Oriental CafpULi pElbiiahed by the 
AustriAn Cktmmercial Muaeunif and the Cfttpet* produced 
m lb* t position of great merit, througb the lanllglltened intmit taken 

^ ^ MigbneM the 3taharaj^a. Ajirttr Jail alwi produoM lUOny 
carpeu and beautiful nigs, 
thu The carpet* manufActured in Sind cloady memble Plaii *a4 

^iirshl**IIlr ii^'t n»y are said to b* the ebetapewt, COOi^wt, and least nahiri i Ws a 

*»l “ Indian rarpeti. The Baluchistan mgs aro in design Turkumam 

urrive by oanfrol-carovan 4 t Quetta (and Peshawar also) from 
mamJy Seiston. They oro mads mostly of goat"* hair, w hkh givss 
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laimjiS carpets and rugs 

them Iheir •inRUldrlV' bwutifut lu«t» But tl» Balu<!W«“ aapclt >ad TUfji 
|iii%-« iJaterimted laiUr ftow their pimtine beauty andosweUpM, 

4 PmriKM.—Bovo™l cent«M an? ncted for ihdsir CAtpct4, «u?li 

ae Agn, 0ifrsgeft, Jhe/t*!, •nd 4«eMtarf. Am b Oirt ol the th^ 

at whicll th* £mp«n:ir Akbor entleavoored to catublintl O oorpt ». 
dustrv. In the JeumuJ of Indian Art (Oct. JlWSJ two pUtp -Je pveii 
erpou lumed out at thki wntm To Hus day t1l» tOMnOlf dangp oI ita jod- 
mti^ coipeta Me o striltaa tefuUtiOB of tho ehMjt* ^roufllit oflouBt 
of lui-ma^drgtadad the ewpat mdiutry. Rccoutly o naa b™ rawWtaW 

und« EiDOpeoD niiuui|»inieot, to iitiliBn the afciJJed labour outaido llio Ueitwl 
Jail. It oppeurs from the K-I.Cb.’* letter* tiiat Agra woa etl unportml 
diitribuliw ™tre for other thmi loctdlymiidecMpet^ the Co^M 

Hirv«»U of'SurOt purchased Lohow carpets at j\«ra {EA^C- irlftrS, f.C. OM 
t}yf ratf-rchaxkM of Goa took v&tmjlib cftTpeta ^rotii Agra m piCiuiBge 

tnav- pcfhWiS be deoeribed os tb* ItBadqUMtors ot l;h* '■1’^ 
commor^i racihrm Of India. In the Jouniol of Ijtdian Art (Jiily ItAil 

will b* (ound A Hgtilv t^-pieal repra»nMition d( OO potf cent, of iJie carpetj 
of tikii centf^, Him mamarcnia private iAct^mm {kwtli >ikUvA Mid 

KuropeanJ ctflgued in the indfciiftrj> blit the patUKtiH bai'o of late yem be#n 
ffupnlW l>i- iinms «> l^urope andl Amfiric*, SO tkat the detencrfttlon m 

quality "fer lAiyty yeoia p4*t may be spokMl of aa a direct ccmiOtius]^ 

Jjrty*,—The ™poW eaported from ilMulipfttam Md Cowing 
wwe theme tiiat h»t attract 4 ?Hi allHitwiii in Europe aa htlug ipecifically fmliMU 
and donbtlCM « century ago Uiey were mado at mtioh the sanin centnsa aa In-Oa^. 
At BtiAN, where Ihe weavorii are MuluuntnadAna but Vor^’ poor* the buamwa tM 
done iy advmiMi. Tliree clasae* ol carpetM ware shown to mo aUTuig * 
mads in coEmactkin with tha DwUii Exhibition (dll carpets ot rpreijm 
moaUv f^ereion. and daCaetiVs in d-ery direction : carpata ci>ll^ii’iiiiy anosni 

as of'Bam Chaodrw dcjiign. In the Journal of Indian^ Art will be eean 
and OotoW niiml]i«n) oTLamploi of thoae CfirpetSy aapeoially ih* ^rom 
'Ihs same \outmA (viiL, pd. fiO) ihows a CeFrtstflarf^^ corpot which ^uht^ 
bfllnnga also to tlw Hem cUndm group. These, ns a rulee wore thj 

being wsll obcmnl but iho quality varv low, fiol mora than or @ thp«o4a to EJw 
inchi fcj the tli^ typo mpreMiilad by mt old nag which W« m woiyajej 
what the weavem call the vrivot method ”) ba to simulate the Ikwj ^ 

the old graaa-mata. Thl* was probably the ocigmni style oI Hajatnun^ 
Ehora. MAiviffHftTim once turned out *01116 of the finest carpets in Indian 
roreign erpoTtert an? said to liave degraded the iodustry bv owpptyiHg 
and 1:^ matcri*!. At tbo iug^tion the Madras School wt Arts 

duced for the DoHii Exhibition two fine Ram Otaildra carpoU. t^ ori^™ 
of which are pnwrved iit the Modru Centtal >[uaieuhu The piavai^ 
are the rich deep bretrri'red of the field and ihe quaint boJmer of TU seEtw 
flowBCK. ¥a;fl*rrr li *ai4 to liave fonmetly produced the only pile 
pure Hindu design mods in India. Tti?y are apparently not now maoufftctsir^ 
Jn the account of Sir C>oict Btrawood—fiis Life and tVork--4B givi^ m 
Joumaf e/ IndiuA Aft Ivm., pci. SO), a corner of a beautiful Ifalabor caTfiet tt mo 
'rhe jail in in Mysore State bni for long been noted for 

Hif its carpeta. Ouo shown at Dsliii was dlstinoUy h Hindu design with a r«™ 
Chandra wrder. 

b, Tkr flrccan.—lf/rffrubod formerly pradueed the wonderfully finn BUM 
known sa Ttm Joumai of ladun Art (Jan^ and 

shows three catpet* of this acboab This charming textile has tbs prop* + 
of changing colour accoidiug to the point of \daw. Th* carpets at ptW® 
produred, while possessing 0«rtitin features of their own, are for inferior ^* 1 . 
oM work. Til* echTOiie of Colour is atnrlet, yellow and white, Ifi ™ 

|uat quoted will alw be foElod highly clliracteriatic exampLw of 
carpets. 

7, Wtmitr^ fiMia.—It i* probable tlial tho Peman traders vtfV 
evtabiiB3>ed themrelvst along the wimem oo**t nl India, and there P™ 
carpeta under the patronsge of the EmpernrSp Princes, and NobJes of 
poeaibly long before thsj' wm maik m Agra and Lahore. Csrt^idy 
wa« one of the eaHimt teats of the crafty for aocnrding to Liiiischntetl I 
(edj Hakl- Soo~Ji i-, 47* DdJt who trai-sUed in India amut 15&L peopw ** 

374 



DARI3 AND SHATRANJTS 


CARPETS 

AND HUGS 
AhmadAbpd 


city mado *'■ oicalijfat " (t}M ia, loo^-pUe c-upeta}, but they are ueythor bo fine 
nor w gTJud 60 thow that ftrw broi^pt to tjriaua out u£ Pwboji-*'' me- 

cording to Crooke {Ll^, was u unmo luonh used in Indin foP 
rarpeU during iho Jtitb oeutury. Qoiubny, e]t«rpt in tho S^fltdoL of Art, dow 
not jtfoduoe carp*l^, Ahm^{ia^4 in mentioned v^ory irc-qa^Uy in tho E.LCu .'4 
Iflttori and iwMitli m a omiipo in tlm ^Aipvi indufltry. At ptotMJit thm^ *» only 
one nr two vtsry vnmJl laciorim^ and the rarpelji tiiro&d nut are lent cJnedy to 
Amednn. In P^aot the Vomda Jnil hae *ome oxoBUent work, mnitly 

toptn of the old Cnrpeti in the poaBOMinn of the Aw Malud and Jamai Muajii^ 
oE Bijap^tfr lliuB it may Wifely be affirmed that the Poona jai^ inEtead of exer- 
cBiog a debaeing inliuMioB on the carpet induatr\% haa conjtorvod what might 
othanrMe havo bo<rti loat. 

11+ Colton and Woollen Canutt in other thin Pile Sdteh.—The ddria, iAelnanfi#, 
etc. Juntaa tho pile carpela ^wtodto above {the J^'iu, kaluJim or jpiJliclKwr] 
ifo tiau^y in worn but eoiuetuii^a in eoiton, bo tho dn™ rtnd afedpaa/w an* 
n»o«lly in ontton though Bomctimei fn wool. 

Am alioady aiiggeitcd, it ia prohahio thot the IndiAft earpetB, prior to the 
MuMminadan invealon, bolozi^sid alimm oxcluaiii'^y to th« de*cfiption hero 
mdjcaled. Stoin {AHeiltfnf Kkatan^ 1W17+ KJtiv,, 337, doaoriheB md iUus- 

tinteu a frAgm«at of a woollm carpet fouml by Mm in tha ruini ol the Sflyn 
whieh 'W'Pm engnlfail by sand about the 3rd century, Thia. appooim 
^ in plain ittlch^ and rocelli in desi|p the enibroldend mgB of Hiasar nnd 
Stritt, So aiao another rug found at the Niya Bite m desoribed ae of the 
tpguUr bidian dm type, ami m>eul 3 a brocaded cotton text do much cloeer to 
the woollen fabnci wf Tibet than to anything made in India (f.c. 333—L 307. 
pi. Imt.). Terry, in hb m E. InditK about IftlS fed. 1777, 1-27, 10 ^?. 

i^tiorLM tlw eottoa oturpota In mingM ooloura,” hut makeo no men- 

or tho Woollen or pUe cnrpetJL >landol«lo {Tmev/t, 1683. in 
^ 14 *™ Hire,, lodi'i 30 J Bpftnls» of the floor of the house in wbicb he rewdBd In 
Ahmedabad m being oo^-oecd with tapestry arid tlie pjlhue draped in silk 
Plain stiteh carpote and ruga are univenaUy lued by the pKKiror Mu- 
he mmA da nfl m prajrnig'CeTpet* (^mnniail. and in consequence have often more 
art BhowEii in tlieir eoRi|iotiition than might be anticipated. Some of tho moro 
anlo^rthy CH^troa of prtKltiCtEon ace Rangpur in Bcoj;^; Agrii, Aligaxh+ 
bmtUy and Bulandmhalu' in the United Pooviriees ; Jaipur and Bikanir in 
^iputana; Bohawafpttr, Multan, Gujarat^ HtfllkoC:, and Peohawar in the Fonj^b ; 
Dhflrwar, Belgaum. AlitnediMgar^ Kaladgi and tJambay in Bombay; and 
Twiavedi and Adoni in Madraa Many modera BJid an^ut darif of great 
™uty wore obown at iho I>olhi Exhibitiom One of the moet uiterosting and 
' 4ftolna«/£ laidi to ha\'o been pToeented by the Emperot Aufanzeb 

^ ^ dntftai 3[efK|UO of Bijapur. This hae a lieh Indian red field with, 

i^pen^^ from the top of oaoH yai'nomor B0Otion+ a lamp Bymbolicai of the faithr 
wotnd appear to have bet«n wevOn iDoro like tapestry than an oidinaty efbW^, 
■«ve had the pattema lepAmtely made interwoven hri their plnm 
^n the loom. These and meh-like give a Iobboh that might vrpll be It'afoed by 
^ of cotton carpoie throiigitout India, namdy, that if they 

aiundon the siriped farms ami ptodunw richer rttid mere varied desIgiM. 
HB thm ef the TN> 0 [ia Jailddn't, A btfser market might be foitnd in India 
foreign oonntries an well. iJym has m jut been neeured, Tliere can 
little qoubt that neatly and Hubstanluilly woven oetton earpeta would be 
^re aocaplabln to the inhabitants of tropical countries than woollen oiies,i 
Pii-tll** CMler,^ cleaner and funder a tropical oliniAte]| more durable, 

w ™^bln plain eorpola would daubtlesa be preferable to cotton pile carpets. 
\ thererore. remains tj> be done in tho direct Ion ol develo ping Ibcs ItaJian 
carpets and, mga. [Cf . Monooraph*^ Cotton indurtricSBanec^el, 
SilbftfTod, A-Mr. FWjf.. 180S, 24-11. f, 30; Emhoven. 

JSpT'fi', Ur 33^ etc, - TliurBbiitk, ITodrar^ t8&7p 7-11; Latiruer. Afono^^. 
Fb., 1007. l-A] 

in thotigh not met with vi^ry abumlaiktly 

mode and much odmuvd. The Bhutlas of Parjeeiing rtari 
in Nopal and Eastern Tibet weB\-e Btdpi of W'OH4|nii thick doth 

M which, when flown together into sheets, eiosely rewmhk 

MerLiIoti has already been made of a fragment of a r«g found 
Tn» 1 Xiya. Khotan. as recaTIfng ih* Bhutia woollen ruea. 

Pw-Ple OJ Darjeeling proper alao tllick eh^m of white and blue 
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THE SAFFLOl¥ER TLiVST 

thit mrv v«rv Ijaiutifiii (Ift4 find * dbtmct pliof ftTOOog tho ftrt tr™i™ of 
tbo nsidcyutd m tbo r^Mltftrn Hiiit!i af Imlia. bul- ftffl Olllv rm\y olK'whom 
In, plAoi-vtitcIv rugs wo iogul*riy wovon in wnol, but in 0 w> Mm* form 

BM thft eotten dofw *r^» p* 4 t(Wii raMt oftffl emplovod rpCftTln th® turborio 
cTou-fftitcb i!Tnbfoid[firiM of wid Sirtfc In Quetl*, njj» unil 

cloEbA ara iw^v woa hi in wool wid rieldy iCiTimiiiPiitod witJi Thoy m 

in rtripM wit>i pBit«Tui worked wiihiji, and to oU mtent* wid purp™* ■hould be 
cUmwI Ob AAiliiift#. , 4 H 

Tfwrfc fn Curp^ta and Ruga—Th^ Only ftvniUbli? detail ^ronv^Tmug 
the export tTflde in Indiaii-maJe carpet* and nip tekt to (fl) Mats and 
^Enttitif^ of vegetable fibre : {b) €arpetH and Rdjtr]* wool A summary 
of avaLlable statistics on the former subject wilJ be found on page 778, 
so tbot it is only neeessarv to give here such particiilaf* as are avflikbis 
regarding the woollen cni^ts. The quantities are alwairs estimated by 
pound weight, not tiumber The total weight exporteil from India to 
Ibreiffu «iuntries in 1899-15*00 was 1,691,577 ib., valoed at Ra. 23,73.289; 
in lim-4, 1,878,202 Ib., Rs. 26,04,576; and in 1906-7, l,m330 lb.. 
Rs. 20,&9,516. Tn the last year, goods to the value of II lakhs o( rupees 
went from Bengal 6 lakha from Bombay^ and 2 kkhs from Madras^ The 
increase in the total quantity and value of earpeta, etc., exported in 
1903-4 was due to an Improvement in the trade in these article* with 
the United Kingdom. The latter took in 1899-1600+ 1+1S0,779 Ih., 
Rs. 17.21,987; and in 1903^. 1.549,658 lb., Rs. 19,54,560; but in 
1906-7 tlw qanntitv fell again to 1,346,144 lb,. Bs. 15,66.113. The ex¬ 
port* to Cevlon fell from 235,070 lb in 1899-1900 to 2,980 lb. in 1903-4; 
and in 1906-7 rose to 4.303 Ik The United States took quantities 
varvdng Irom 223.551 lb. in 1899-1600 to 401.340 Ik in 1601-2 : 266,526 lb. 
in 1903-4 ; and 174,727 lb. in 1906-7. There is also a fairly extenaivt 
import trade in Oarpeta and Bngp. chie6y to Burma and Bombav, from 
dll' United Kingdom and (lermunr. jt amounted in 1899-1600 to 
842,716 ik, Rg. 8,46.013; in l9ai^ to 887,192 Ik, Rs, 8^66,738; and in 
1906-7 to 1.016,1^5 lb., R.-i. 10,56.679. 

CARTHAMUS OX¥ACANTKA, /ffcO. ,- FL Br. /inf., iiht 
386; 4nn* EepL. /w/ftsf. Afrw. Cafe., 1899-1600^ 7-8; Watt, 

1901. No. 12; /«d. Art at Ikihi, 1603, 231-3; CoiiPO&rrjs. 

Wild Safiiuwvr [the uf the Ttwu-Indufl and k^rar, wfSyffs, 

pok honri^^rt, tendinm, rnkm Iwiffi, ste.. of tlw Fimjah) i* a nJH^^is oJ ttw inrT 
■rid uacu o( North InduL Id feahawar dutncit jt U piwuiiarty prcvalmh tb* 
■piaow clumM coiv&titutiDg an objEKtJonable feature of tliB gruay tiwcts, 

Itmt with in fair abtmdanca the Beeds {or to bo more correcE, fruite) UTS 
on BDCOunt of the large quimticy ot oU wblrh they cooEam. This oil i* 
ingredienl. ia eJm ^Vfridi woa-cloth prtiHiilly to bo daiiorLbed+ snd ni»y 
be usod U a cefnecE. 

C«t.LAict 4 >rIus> //inn.,' Cniciit /ndteus, Rnmph., ilerh. 1750^ v.^ 

215-20, pi. 79 (2): Mukarjh IlamRwk Ind. Agri., 1901, 29241; MoUiaoii. 
fezrW /nd, Agri., 1901, iiL, 98-101; Abhoy-Yates, Agri. 

1904, No. n. The Oultivated SaAluwer, Bastard SafEron, Carthamine 
Byct the JUsum, kdaumba, kusunthn, kuaM, kardi^ Jbafcn. ««j+ 
or Jtorar. sewdur^nni, a^iiiMa, Ae5u, su. juhdit, stc. The Arable 
(Ibn Baitbar, 1300 A*D.+ li., 196) asanmed various forms and 8®^* 
Eng^sh name:—thiw [Pegolotti, Prtitiea di Mercal.^ 1343, 372^ 

aa^€, osli/ore. os/Eon, zafftde or zaffrmt, and finahy 

Another Amble name, kurium (naed in the Makbaa n), 
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hAva origiaat^ tte boUriiCTal name fyirt^htuntiM^ The moat pn?valent 
Indian vernacular name tu»um direct from the Sans lent iiuyniMa, i 

BljtefT.—" Hiia plant u tba iwumhbd of ■Swiflluit writHs^ who djwriW tb# 
imed* puT^ttiivp, umi imrintiun a nicdicat-nL oH /nif., iL^ aCKHijL 

T]mt is uvs eemmanly occvptHI opiciian, hut on iKd ciher hand Dutt (A/ot. 

Hind., makcA na niAniJacL of l^uy lp4wUU knawlNtg*? pnamned hy the Smisknt 

inedJ^-al wtit^^^r^p (uid It way tw «4c£«d the nwdiesJ traatieri which constitutes T^e 

Bwetr (hloamlSi tPfinsLJ it tilant hath lU to fho hrmqiaAa plmit 

■nd itfl oil. Tlio Or»h i-nicuj (Fauliw {Adiuiu. tFAnoIri iii. lTi*3 by etloiff tmh 

lUDflt authora it idjantitiod with iho EottArd Saffron. Him early Grt^ author* CwtAamj^ 

vpoak of enirut mn a tpinose plonti but Dlr>Karides {iv^+ 1 ^7 (ed. Sprengel), 1 

U nuns E ions that it wot ■ pot-herb and purnattve medicine. Oaten, Avi- 

Cvimt, SefapiuEi, Rhosos, etc., follow DiOHOndoa^ but moot Arab wriforv odd 

tfio tdditiutull pmpCrty that it in oloEiplirtrmk;. .^[wlIb, who li\-ed at- Bs^od 

in the 10th oentnry, wtotn u work on tJio Modicino of the Oreoka and Arabs, 

He opcM hia AMvimt of ciiJCMrf Ofnrin LiHi, transl., 7#) by ohacrrifii^ 

I hat the pJont is bath wild Oflti oidtivatotL biit tliat- tho ^nMullcd Imlion rpi*ra* 
is 0431 cnicu# at oU, Ho then ohoort^ that the ia tl» matt valuabb:. 

especially tho lotpici whifo kincL Tho ti^tire given by jiffurimis li an excoHont 
reproACfltalion of ht, CarthamiiB wob retoinatj m Kurapeon uhnrmncy 

ilr>wa to coinpatnitivuly recent f imes. De Candolle (Ori^. Ct^/r. PlantM (£n^ traniL h 
184), foUowuig Tarpinni-Toxiotti (Ceam ^f^ricii. Inm. di rnrie Ffcaale, ISAl, 

Ihink* tho dntdnrnilHtiDa of the Greek cnicuj with Cartbamua very dbabtfuL 
Hiny dwtinctly the oil wns tued in Egypt in place of coetor-oiL but he Ptbg^nit* du, 

sd^ the pl^t was not kniiwtl to tho Ecmains. It may be oddud liiat Pliny 
vnnie* it rnioiu and Columella CTieco-^d 

The gmve-olpthA of tho oaeioflE ^yptiaii inutamie# are dyed with ufflowi-rp 
^ fn^mieau nf the plant amt the *eeda have bw%u found iit b^mlm [C/* 
ffwf. Hsfypi, 1301^ 62-3; Hehn, A'ulhirp/f. and ffawdr («l, 6], 

-9 L; AVieenof, Die RolUt. dfej Pfinnzfnr.^ iL, U7S-li4.} The SAJEtskrjt autharHi deecrtba 
the HmrmAAa oil 4 ih purftative, so that identical prupertiea were omened to jt in 

Africa and InduL An Aby«inian act-called wild Hpeciea (c, JkOrahUiLit 

in Bcbwolnfurth, Ff. ^tk.^ Ib67, 143) hu by some writer* been nceeptod a* the WM ^iMt 
original atOek of tho cullivatod plant; no alnop and with equal if not greater 
foreep t\ iho Indian wild speelea, has been advanced ns the Bource 

of the cultivated plant. Da Candolle accordingly came to the opiniaa that since lodUa Wi\ J 
ut uodotibted ancient uultivatioin had been estohlislud for lx»tb Ind ia and 
^rka it wu pFobablo tho tnia e'arfA#riHer#cl^« might be found wild in 
intermediata oountry Arabia. He aceOrdiu^y citea in port support of 
tnat nigg^tioiii tho eiruunutance that an anther quoted by Dm. Baitliar (the 
oJOOp Abu Anifa) moniiona both a wild and cultivated form os tnet with in 
™*t vwy eoimb'y. In China there Would seem little doubt safUowet (Aira^-Aiua saiJntAa PkaL 
w ted-flowsr) was intvaduced about the £nd Centuiw M. [G/. Bmtachneidet, 

Bof. IHx, in China, 18»«, 4 i also Fofi« CAiW Botamkni ISTO, 

Jj-] /®P«i recei^-ed it Imm Qiina, but according to Rein {lndn$t. 

I it can hardly bp regarded as more than a lK>tanjcal ctiFlosity in that 
wunt^^the <3i;^MBtip heni being rnanufoetttrod from fowgn (mostly Xadian) 
of soniower. (<7/, ^bibum. Or. Comm,, 1813, *i., Buchanan- 

«^toa, ^jat, A&s. 20^ ; l^ 4 bila, in Maw, OtnU* Vwum. app. v.i 

L Aniiq., 1W4 

CrutivalAtl Indian Earet. —There ans two main canditiona, one Two Crop*, 
^wn piLTelv nncI alioply for its flowers—the sufRower tlye of toraiuett^eT 
^ other for its oil-yielding seeclt, the kumm or cnTthamu4 oil of trade, 
former is fairly extensively produceci tn the United Pro- 

and the PaTijib> while the Utter U chiohy met with in the Central 
*^vineps and Bombay, Bufc while these two cotiditions or properties 
^^1* iindeftrtood ngrioultuimllyt dried aptfCimenji of the plant grown 
^ the one or the other purpose are indi^tingriiibable. Moreoirer several 
™e3 oTOtir under each of the.^w statesp such as with sntallp very hard 
pinose leaves (uiurh as m f*, or witb large, soft, almost 

bOfnipmoae edible Irave*. Sorne have narrow^ hard and sharply spinose 
^ts. others broad almost entire bmeta. BtiD, however, moat o! these 
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conditioiiiE reear ngaitj and again witli th.€ Dd-yi^Wing and the dve-viclding 
races, so tJiati no set o£ chafact^ns nan be given, to sepamte the groups 
iliat belong to the one or the other. Speaking broadly, however, thp 
oibyieldiog fonn^ arc more spinoae than the dye-yielding, and have 
usiiVlly yoDow-coloured floweniit the dye fornw being orange or even yedtinr 
tingMf iith The dye-yiekling plants teqtiire a rich soil and 

hntiiid atmosphere, hence the loss of spines may be due to high eultivation 
and protection. In the young state tho smooth-leaved ppinekaa fonm 
ate etlible, and in some partji of the country, notably Burma, thay are 
mainly^ if not esclueively, grown as pot-herbs^ But within e 4 ich of the 
great centTe^i of production there may be both stnooth and spinosc forms. 
Ilius in ^ngal a apinoan dye-plant is known aa huihi or hUr!a and a 
spineless dye-slate e.al!ed nitfrdi, murilM {= shaved), In the 

United Provinces the spinelcaSi aflonls both dyo and oil, while 

the spinose form distingniahcd its is grown for its oibtfe^a 

only. In Berar (Stile, Monog* nnd Di/eing, 1) the spiny 

kaii kfirdi yields au infiMior dye and good oil, while spineless bodki giyw 
a superior "dye. lu Bombay two great centrea of pn^uctlon exwtn vit 
on the rich alluvial loams of KaLra and Ahmedabad, in Cujarat, whw 
the spinelesa red-flowered dye-yieldLng iitfumhiyffcAj or kujmmba prevails, 
and the Deccan, with its spiny uddAi or lardait an oil^yieldiug crop. [Cf, 
Fawfett, J/o«o^. Dges uad Dyeing^ Bomb., 1696, 25-9,J Briefly Bengal is 
(or rather was) the source of lata-nw dye, and the Deccan of the safflower 
oil* These products may therefore be dealt with separately :— 

/. TifE DV£—SMfflower oc Canhsinine -—So much has been written 
legurding th^ cultivation and utdisatiou of safflower thut a brief 
review of the modern results scerna all that is called (or. But it msv 
lie f>xplaincd that the various provincial Governments of India iasue^l, in 
1696, monographs on " Dyes and Dyeing/^ and that these will be found 
to have special chapterB ou saMower. So also TAs L&^ger 

No. IIJ may be described as a cumpiJatioTi of the more im* 
pc^rtant passages from modem writers, and it thus amplifies the particulars 
recorded in the The remarks that follow will accordingly 

be re-‘itricted aa far as possible to facts eakulatcd to assist the mer- 
chant or cultivator, but vrill abstain from Fcpublishing technical details, 
especially methods of dyeing. But in this counecHon it may be oh 5 ierve^l 
that aaMawer bas presen ed its position in spite of foreign dyesp mshdy 
through the colour being viewed as more or le^ aaervd for wedding 
garments. 

Ccfffivjtrioii.—^afllow^er, though by no means so kupoiiant a crop ^ 
in former years* is still grown to a fhir extent in the Dacca Division ot 
Bengal, and here and there throughout the Province. Taylor (Jopc^* ffod 
SiaL jifccd, 1640, 13^-5) gives an intercsttinig accoiint of the prtHiuctiou 
during the proaperity of the industry. The best quality w^as growm in the 
vicinity of Fattergotta. Safflower is also met with in the Sujtoa Valky 
and in Mani&urp but not in the .^ssnuL Valley proper. In the Central Fm- 
vinces it usee to be extensively produced in^ipnr amlChluudwarakbut the 
area in recent years has been greatly curtailed In the United Provinces 
of Apra and Oudh, though met with now and again, it ossumea importance 
in Meerut only. In the Panjih it is to bo wen in moat districts, but 
Hoehiorpur and Amhalk are perhaps moat spoken of, and the Bafflowei 
of tie hills, espeeially that of Kabul, has the beat reputation. The wild 
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iftMowet i-H also ft pixidupt of congidemble value. In Berar safflower 10 
ref aUrlv eultivftted, though by ao to the e:^ent fonnerSy witiie!wie<i. 

fa Madras it may be fieen here and there^ and in Burma it is more grown 
Ai a vegetable titan aji a dye. But in Bombay there are two centres of 
production. The cultivation for dye is not extensive, and is confued 
to Gnjarat and the KamAtak, Kaira being perhaps the inoat important 
difftrictn Dr. Hove (17&7) refers to the dye of being 

then used in Gujarat to dye But the Bombay dye ia regarded 

Ai niuch inferior to that of Dacca in Bengal. 

Mcribv^x.^The systems of cultivation purtiietl aire ao very similar ICatboda 
throughout Insiia that the subject ti^y be treated cotlecrively, the re mark 
being made that it province by provincep aceorriing to the am.ount 

of attention given and the local value of the erop. It U flown along with 
oihfr rnbi crops sucli os gram, w'heat, barley, tobacco, opium, chillies, 
carrots, etc., front about the middle of October to the end of November, or 
iu Chittagong as late aif Janoary. It requires ft light aandy soil, and one 
which possesses a fair amount of mouture^ In the better cultivatiftn the 
land is lightly rannure<I and plcmphcd repeatedly from May or June till 
sowing time* It either sown broadcast of drilled, the latter in Bombay, 

J drilb 18 bo 22 Lnebes apart of safflower alternating with the aubsidiftfy 
crop. In the less important cultivation it forms single drilb or surrounds 
other crops, its spiny character serving the purpose of a protecting hedge. 

On the ceiitiwl lowering hear! appearing, tHs ifl nipped ofl in order to cause 
latenil shoots and a more copious flovrering. The prtinings and thinnings 
are ^ten fts a pot-herb* The crop cotnes into aeajson in January to April, 
or even Slay, and is plucked every second nr third day. Delay in collect- 
jufl the hiishiiigs of doreta causea loss in dye. Kain during the dowering 
1* sbo very injurious. The florets being picked after fecundation the 
■eed ripens and yields a supplomontan" crop^ Thu averago yield of dried viaU. 
Forets is in Bengal about 80 lb. [accurrling to Mollison ff.c. 100) from 100 
to 120 lb. in Bonibay), per acre, and of oil'vielding seetls (fruits) i{)0 to 
®00 lb. The first and the last pickings of horets are hj most w^ritars 
coEisidereid inferior in dye merit to those in mid-aeason. 

^ifaair/Hgcfonc.—The dfty^a coUection ifl carried to the homeateftd and 
partially dried in the shade* It is then rubbed between the hands, placed 
on an arraugemeiit of boakot Alters, and pure stream (orsiightly acidulated) 

Water poured oirer* This removes the most isoluble of the uselcaa yellow 
dye, but care must bo taken that the water is not alkftliiie^ or the red 
dye abu may be washed out and the dorcts rendered nsele-ss* When the 
^ter poss^ through clear the washings are reganled as complete. The 
ocreta are then parrially dried and pressed into the EcnaLI chaifftcteiistio 
retes met with in trade: then the drying is completed p According to 
Taylor the dorcta in hi§ tune were Baturated with water in the evening 
and next moiming trodden underfoot, and thU was repeated for four or 
uve d*ya until the water ran clear. 

In centreg where little attention is given to the crop the 0o[ets are not 
Wftihed, and iuateod of being made into cakes, ore formed into bads or 
f^ld as lootse powder. The presence of the yellow dye lowers the value and 

the weight. In Bombay a curious syteni prtvails which con- oumbbfd 
in rubbing into the doreta a certain amount of oil [a /ofa weight to 
pound of the florets], Mollison observes that this is the ptftttice In 
Gujarat, but it is known to produce loss of colour. This ver)' possibly 
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accouuta ioT the luwar price of Gujamt Ba^^towe^ 4 a compared with thut of 
Dawa. Appiirently also the yellowr dye k aot rciiioveil uritil a later 
atdpe, wid the ml wotihi thu^ Mem to sert'e no itseful piLrpi>M^ It reealb, 
however, the practice dcacribeiJ by Riiraphiuji (Lc. 211), where the peopk 
of the Malay are spoken of aa adding the bnliaefl oil-yieldinj^ s^ie^li qI 
Mntritrff irirf^Oa to prevent the florets from erumbling to duaL 

SafEower-dyo Oakes (Gojaitit) are aold iii Bombay at 2 to 2^ lb. per 
rupee. The value k e^tiniated according to the colour that a given weight 
will impart to a pound of cotton. 

Trmd^ in Smtflowtr —Madder la Europe and Safilower in India 
are the d™ that felt imnictliately the effect of the discovery of chemical 
coloui^. Thk, in theew of the tadian product, may be exemplified sery 
briefly^ Half a centur>' or ao ago, Baffiow'er bci'ame a fairly iinportaat 
commotlity. It w curiooB, however, that none of the early traveUers 
in India mcarion the dye. The ftrst botaukt who deacribea its cialti- 
vation in the East would appear to be Eumphlua. ^LilbnriL leroak the 
exports in aa hasing hf^en 247 cwt., valudl at £1,460, or £5 Ifk. 
a cwt. Four years later the exports w'ure 1,070 ewt.* imlued at £4,“f>32, 
or £4 4#. A cwl. An import duty at Biitiah ports was levLe<i of 7i. 4d+ 
a cwt. Ill 1824rdl the exports from India appear to have been 6,180 cut., 
and in 19^7 they stood at 7^662 cwt. Passing over a period of dose on 
forty years* we next learn that the Indian tmfBc had iMOinc (in 1874-o) 
lO^oT cwt.T valiietl at Ra, 6,50,827 for expre^esed at tlie rate of cxcltaugB 
that then prevaikdr approximately £60,000); but a sudden rhange toot 
place, for the veri' aext year the tral^c fell to 2,914 twt+, valued at 
llsr 1,66,023, and ten years atill later {1884-5} had become 1,459 ewt* 
valued at Ra. 83^088. Within the paiit six yeara a revival in rjuautlty 
seems to have act im aince the exports were in 1899-1900, 1,993 cwi.+ 
valued at Rs. 34,u72, and in 1903-4 the- corresponding ligureB were 4,313 
cwt, and Rs. 67,506+ They have sine^ fadeii, however^ to 3,670 cwt.p 
Rs. 50,389+ in 1906—7i A remarkable feature ol the tmfEc thus briefly 

outUned may be said to be the decline in the piicea realiae^l—from 
£5 13f. 6d. a cwt. to the pnee in 1901-2, Rs. 20 or £1 6#. a cwt. 
Even twenty years prcWoUsly (1881-2) the price rcalked was nearly double 
the rates that rule tCKUy. Et k not^ therefore^ to be wondered at that 
salBower has ceased to bo an Important crop, and that but for the local 
marketa the dye might by now ha%'c dkappeared from India as completely 
aa has the madder from Europe. 

The exports from India go mainly to Hongkong, but a rec^t 
demand from ■Tapan haa been. \'iewed os a favourable prognCMattcation 
lor the future. The local market contuLuea fairly large in spite of foreijm 
iiuncml dyes, owing to the ket that safflower k asflociated with the 
social customs and religioua feelings of the people. The varying quality 
wouki seem to depend firat of all upon the climate and noil of the locality 
where prcsluccd ; next, the care pumued in cofiMtion, and the method of 
preparatioa loHaweiL With all the finer samples the yellow dye hoa been 
woahecl out and the fioreta purilied+ Thk has naturallv the effect of 
lowerir^ the weight and coacentradng the dye. Washed aafliowef niuist 
Bocoidingly fetch a higher prii^o than the icipure and adulterated dys- 
In further purification of the dye u second yellow colour k precipitate^ 
and removed by means of acetate of lead, the vaiuabk 

red oolour* may then be extracted in a pure form by making use of 1“ 
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sokub'Jily UL atkaliiic BoLutio>ltd, and insQlubilitv in pur^? or acidulated 

water. In India the alkali used is aluiost irL%'atiably that ptcpaterl hy aiksii ir»4, 

incmeratiii^ bajm or chir ^hira {Arhtjiuinthe^* 

Bce p. ■*£»), but crude natural carbonate of soda kiiowm as b 

also employed, it would seem probable that the Laolatsou and utihsatiqu 
of i?flrthamlix b In India a conipacatively recent Elbcovery^ 

fL TN£ DJL.-’The seetb from the dye-yielding plant are collected nnd Oib 
form a Hiipplemenlary retum+ but^ as already stated, in some parts ol 
the eountry\ uotablj Bombay, an olhyieldiiig crop b apecially grown, nominj. 
MolUsou (f.c* says, “ SatHower b the nioat important oib&ecd crop In 
the Bombay PreAiileiicy* The area is usually from 50(),0B0 to (500.00B 
acres aiuinally^ The chief centfea of cultivation are m tlic bhick-soil 
!fa&i bmls of .4hmcxina^r, Poouo, Sitara. Bijdpur, Dhirw'Arp and Bel- 
gaum/' It k subonliuate to the crops with w^hich it is associated such as ^i±rA. 
jtidr, wheat or gram. It therefore participates in the general euJtivatton SUtSt, 
giT*‘n to these crops.” Usually three consecutive rows of aulflower 
alternate wnth 9 or 15 or consecutive rows of the pHncipall crop/* In 
the Central Provinces the area of specudoil cultivation has recently been c. p«t. 
gteatly curtailed, bo that the Deccan production maybe accepted as alone 
of importance, though of course the oil of the dye crop mitat not b# entirely 
i^uorvMl, 

—It has been oustomaty to find Baden-Powell*^s state- T«vOUPi»B4i. 
nipnt {Pb, Prod., iUJj that two oibyieldliig forma of thk plant eilst 
—the wild and the cultiseated—lepeateil by InEllan writers without its 
heiug obtierved that an admission way beitig thereby made to whiob only 
the moat cutwry attention bml been subscKjuentiy paid. But in addition ^ 

to there being two diatiiic-t sources of the oil there are also two widely 
diHerent mcEhods of prepaiation. In the one the seeds {fruitsJ are simply 
■ubjected to cold-dry pressure either before or after they have been 
husked. The yiehl h said to range from 30 to 30 per cent,, but both the 
ctLUility of the oil and the value of the cake depends upon the seed being 
hulked. The second process is a hot-tlry e 3 ttraction+ or rather a crude 
do"^ward diatilktion. The aeeda are place^l within an earthen pot, anil 
thb k inverted over the mouth of a similar pot placed within the grounch 
the two pots being separstod by a perforated plate. Over and around 
the inv'erted pot k piled some fuel, end on this being ignited^ the seeds 
arc partly roaatcfl; the oil in conaei^uence drains from them and accuiuu- 
^tvs ill the lower or submerg«H^ pot. 

The told-ilmwn oil has a clear straw colour, with a ap, gr. of 'B22i at Pewii^tinsu 
15 C. According to Hooper f .isrrt. Lndg.r 1904, No. II. ISO), It '' pi^- 
pronounced drying piopertiGi^ It readily saponihes with alkalis, 
fl kirJy good soap, and the free fatty aciils have some of the 
rhaatiemties of the liiioleiv acid obtained fiwm liueseed. The oilcake 
retattifl 11-55 per cent, of the natural oil, and is not contaminst^tl with 
**rthy impuritj^ The nitrogen amounts to 3*L9 per ceni.^ which is 
fT^vsIent to 19^94 per cent, of albuniinoids.” It h an oil eartensively need 

Guliuary purposes, aud to adulterate ^hi of fd. Moreover, safllott^er, caiiBWHT oiL 
»rthnut^ and til are often mixed together and the oil expressed ; this con- 
•^tes the aweet-oLl of Bombay. Safflower oil ia also said to be an in- SwwWt 
in Macafiaar hair-oiL Inferior qualities are used for illuiniiiation^ 

^*^*^*^*^’^*^ about one-fourth larger than the cold, but is use- 
^ both for burning piirpodes or for fW. ' It has, in fad, acquireil a 
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new property, and Iwn converted into a substance very servieefible for 
wfli-ropesp leather weJl-bucketSp Ctc.p purposes lor which thecold^ 
drawn oil ih quite unsnitod. In oDier vsotdA, the oil has been converted 
into what h known as rcMyAfSR—a substanec omploywl to prevent leather 
from hardening on iu being eicposed to the action o( water or of a ilamp 
atmosphere, 

Oif of H7W —III the Northern Panj4b^ more i=^pecidly 

Pesbawarp a very diftePetit process is adoptetl from that just detailed for 
the Tnannfacture of rogAan, The polH oil (the oil of €V 
expresseti by the cold process is placed in earthen vefeieli and iKiiled 
eotiiinuously for twelve hours, Tho vessels are so plac^ that it is not 
possible for a flame to reach the boiling liquid, and the teinpcfiitura 
le kept low and urdlorni. In time it emits volumes of white pungent 
vapour, BO exceedingly diaagreeahlfi that the manufacturers are compelled 
to conduct their industry under Bpecinl license and in a plate assigned 
to them remote from human dwellings. On the oil being cooked to the 
required and while still hoibng hat, it is thrown into targe ‘thallow 

trays eoDtainJng cold water. It swells up into A jcJJydike mibitanc*, the 
oI Northern India. This is stonrHl m tin cans and sold to the 
manufacturers of the so^caUed Afridi wax^cloth. 

Hu-ci^rTA.—^It would occupy too much j^pace to repeat the accounts 
published in Tht Migricukurai Lsdger (IGCH, No. 13, 3&3-414) and ffidicii 
Art at Delkit (239-34)^ regartiing this curious bttle industry. The 
faci^ made known in these publications prove that we have been in- 
correct in tfErming that the Natives of India were unaware of the drying 
property of certain oils in the manulactnre of paint with mineral pigments. 
But iu the Afridi wax-cloth the paint ii not applies:! by a brush but by 
means of an iron style. The rapidity and necuracy with which the pattern 
is elaborated by threads of plastir and colonred haa to be eeen to 

be appreciated or understood. The skilled artist can w'ork from right 
to left or left to right with equal ease, and, just as in penmansldpi the thick 
downw'ard strokes and the hni! npwaitl halx^lines are each made to occur in 
their proper places in the elaboration of the pattern wHth which the fabric 
b bcinc covered. Where two or mote colours have to be givefu the operamr 
nsunMy applied all the patches or linea of one colour before ho pfoctHNJa to 
uw the seomid or the third jslmde. The hnlf-finishcd fable-eloth or 
screen may in conaequeikce oEte» appear a bowildeTing production:, since 
it may he impomblo to discover the actual pattern in the operator's mind. 

In passing it may here be added that in Rarodap castor-oih and 1 in 
Each, linseed-oil, are similarly made Into the usefl in the fabric*- 

tionof the wax-ciotbj of theae localities. Experinir>ntB conducted in the 
InduBtrial Museum, Caicutta, ha%'e revealed the fact that the oil of the wiW 
safHower possesses no speeial properties over those of the cultivated pl^^- 
Jt wQuld further secjn that in th^ Afridr wax^rloth India poBsessea the 
nticleua of a pn^ible large new craft, that of produeing wax-clothp water- 
proofing; materials and linoleum, from local materials and possibly hf 
means of the expert craftsmen who tram time immemorial have turned ont 
the goods here indicated. The jute millfl of Calcutta prepare and export 
the cbth required by the wax-cloth and linoleum manufacttiTers of Europe 
and America. India, moreover^ will be seen to import a hv no means 
inaigmfiennt amount of the specially picpare<l wnx-clotb and linoleai® 
(oilcloth and fioDr-cloth] made on the jute textiles exported from India 
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for tlmt parpui^. In 1&7S-T thes« imports were at only Rs. 

17,^30; in I»0l^2 they came to Rs. 5,74,306; in 1903-4 to Rs. 4,17,78S; 
md in 1900-7 to Es' 0,20,305. Surely the eHort to participate in so 
prosperous a tiuflic is worthy of &t feenti[>ii+ 

Editfi Setd itnd Seeds, especially otter being ISdiblo 

roasted, are eaten, but are most valued as a food for poultry, though, as 
already observed, the tender shoota arc prired as a pot-herb or salad. 

Hollaon mokc^ the remark that cattle have to be educated to eat the Cak«. 
cake, but that it haa the advantage of keeping well and does not got 
moQldy. It highly valued as a msuuLre^ 

[^?/."Lf*tber, jljim', 1^97+ Xo. l5fl: Duthtf? and FuilM, Fitidand Oardtn 
Cr^, j., pL xiiu : M<^nojfraphf, and BaneTjei 73? 

thracsOr .4^ia?rt, 17-3: RimssUh C^rtl. FrOr*,, lO-ll ; Hadi. Froc., ; 

FswMtt, iiG-0 r Holder, JJddm*, 3 ; Ffowr, Uurirta, 10 ; -rlgri. Ltdg., 

IbW, Xo. 12: /ouTfi. Chtm. £■«:., ItHX), 3fl2^3 ? iW4 304: Imp. Jirft Tick, 
iifpu., \mx J2ft. 131-2; R&waon, Gftrdbisr and tayewk. i^wf. efc.+ 270; 

Bloimt snd Btoxazn, Okm, far Fn^in. a/ud JlFujiu/., 320J 

CARUM BULpBOCASTANUM, j FL Br. Ind., ii., 561 ; D.E,F^ 

Bmium Bulbo&ielanum^ Linn. ; CnF^Kfirt nigrum. Illujft. Ilim. 

339 j Rec, Bat Suft^^ /pid,, j„ 154 ; Pauiuj ^gimifi (Adams, transL), 
iii., 74; UMS£LUF£ajE. Black Caraway, *igah^ sAta, idjira, ^hah- 
zirah^ itafa jemh (srrwA), imfu etc.* also called ^uniyufi 
in Kashmir and umh^u iu Xnadakh- These names seem for tlie most part 
to ha modem adaptations, since the true kehfhd is the Black Cumin 
{XiifflifT fiuftrti, eee pp, 442^ 8M). 

Bl&ck Caraway ii a j^tive of Baliichmtan, AlgamiEBitaii, Kaflhmir, lAhaul, HjHtiiL 
Choinba, n-tc., «utward to GaThwnl and Kumaoiu «id ^riitwitrd to Qiietta. 

It a mainly a weed of cultivated land, but is liable to prove dangerous iu Eelds 
to tbs fun4f)e» of pig» lot the noU It bIbd exuta truly wild on groBay 
^pes (at tJt. to 11,0€^ whoncfi the ahepberda coUect it M a voluoblo 

■ourevof inoOiM; but it Is Bowberooultivated. It la probably ll» frnafifta-jirabo, 
atijc-b Roylo tulDtaiaod waa ve^li lu^owu lo tho Hindus bfiforo tbe iatroducrion 
of the European CaroLway (#-. ft?/. Lnwreorco, Foilry o/ /Co^Aattr* 07 : 

Bet Afghan^ Comm., m ^raFu. Lfun. So6-.^ iiirr 3<'l 

An inquiry imtltuted by the Keportor on EoonOmie Prodncto in rMponse to 
a^Uefftionput by the Indian Obambeun of Coimncrec, rtattlted in the oolleotion of 
nf (eirn) fmm tbfi^ chief towns ol India oa well aa of the Imits 

Iwds) oruJ pLantl fronl elU known oretiB of ooppliy. Tho fruits in e^'Ory matanto were 
fcimd to bo r. itiwIao^ndirHi^iiM. n.nA not (except w'hen stated 10 bo a 

fiiffeipi nr imported drug). Tho oxamination idioWKl, however, thal. Othw weviUk 
Kt oltUfi uaed aa ndiU lenmta Or rutwtituten for bliwk CMaway, The ndul temJita 
timilnr in ahope, sii« and markingn^ but t^uito de«titut« of the chitttieteftitiis 
For exompl^^ JiJ f, G. Efiiith, ForWt Pivluloaol O^cer of SaiObidpur, 
four Eompln from the local baxAtu wldch were anbaequently idrntifted oa 
m «» IIUB Caraway iWiA), mo*t piPObfibly imported ; r. Gni4a rf Irt^h. 

rftaAscmAi; |3) i PPiiYhrlwiHirjra. pn'rBwf-itrn'A ; and 

[4) kolo-ztrak. Tho mnEple of blaok r-amWay w-m, howe^-er^ 

net pore. Pure parcels were THoived from Vasin in Gllgit And frem Hazara. 

^fufu Kuilu nod Bonbalir were fumiohed two quolitin called “ simand 
nopAii," The lalter was atoted to be on adulterant. “ Eira proved to bo Adialt4nn 
ultimately, through the fwiatance of Mr* ^1- M. LocO^ 

Amistaiit Inapoctor-GenenJ of Foreete, the odilllvrtlflt wa# recognised ne 
/mitmimt**, Mr. Lmc found the peoplo gathering the *eeda in 
lie reeared a tArsiplci 4md vOrreepond^ ^taoical apecimen, » that 
niaten^ becAtne an mutbeotic typo with which to eomporoi the odnltcnintB 
pAToela. It won in oantec|ni?nco found that the .p^etrMriiiM worn 
■™t*eal with i]^ adulterant sent from tnOAt ptUfta of IndiL li this the peendo- 
^ »w«a oUnded to by Poulua ^^gineta which Adomit auggeated bo 

1 Mr. Lope oayi that Mwpirmruwm bn^owTk lorelly oa 
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TKE TRUE CARAWAY 

bancJuik Qr hant^f aad tlutt twfoi« It ut miictHl inth th^a traruin (In fruits sn» 
frolGurvd ^Tth B dceoetkin of wjiinut EultIl It is Botd ut "P seeff. (.o tJio ru p«^ tHv 
tnip nrtic'lff being w^ry iniic7h man eipermivn-^My 3 floom to the rupOA UBiIaily 
5 or ftttni^hrik hrci mixed with cine noer of sinr. The Mack wAwjiiy iteid ilx 
ndultenmt *re thfrn.'fnjre rriftpectivply tho ftod mmtiotied in 

tho AdjnJ#*Mfj^Ki'n EtportM from LOOlJ oa obtJiituM fwni 

the Kidlii rurefltfl nnd toidp thi» fermer at Ra. L5 to Rb. per mciiind, thu 
Sailer at R& 8. ^ir VVoJter l^utoin^o onjH that the Bfoda of Cmr*f^r 

ttio also uaed oa an odulti-rimt^ but thrt eaflnot bo done ti> aii.V grcBt extent imcti 
cilrftrt-Bwd is not nbimdont and ia idoo efliAily dlatingiiiidiAblo from rermway, 
while the dyed eon with diiHeiilty l>e ftOfMiirAted. 

T1m> iue« of itm n«m*‘fl 5 v oo For Ju ean lie n-^rd jdtmlltnl with 

ihi»e oF t'wFTfi. From DoBhobr Inr;^ qiinntlti^ qf blivck cJirttway m 
convoyed onnunJly to BnmpUf nnd thfinee duitributed vta Amritwir al\ over 
IndJo. AmrilBar aloo reeeivtM the Kaatiinir, Afghonixtofi and Hiiualxyin 
PLipplf^ Other emporin sm Katneld nnd Onwnpore : tho former obtninx rta 
tkippliftil from Hozfkra and l^diiqldetillU the tatter from Qarhwol and KtnoHia. 
1150 priee at Cownporo vnrieat aeeopilitig to quality from Rb. 25 to Ro. 44 prr 
mnnnd oF 52ji seein^ but the cooiuimplijm ii limited anti the oalefl are uauilly 
in omatt poreeU of ^ to-^ maundjis Jn mSdition. tn ftn Indian ouppSyp Bqmhny 
imports fmni Feriio. The wholeflak prjiw is Mud tn l*e Ra. 8 pior 3T j- Ibr Sunil 
nuumdK and tho retail prtoe for eJeoneul fruit 8 untinii per lb, [Cf. Fharmengt. 
ind,, iip 120; Koye* SitteL Erpi. K^hmir, 1880, 10 ; tthiJlS. 

AaoM- ^[tKeffffxrabad^ iCtuthmirn 1809, lO, V2, 50, apn, xxv, ; Ear. AdmitL 

E*pU. Pb.^ FSII4-^ to ltlOI-2 ; Rrr. W^trtw/ PfauM, Patnji jFor., dkijni!H>^ 190 L 
2; Jfppt C€ni. /nd^. Z>rE4^ff 1901, L* IIJ; ete.^ ete+J 

C. Capul, FL Br. Jnd., ii^p mk Ttui European Carawaf. 

Kiirairiiel, zimh^ larp^^ karattf/a. The veniacnlar uamirja are tP 
the main, of cour^, thoae fpvofi tinder the foregoing specice, though sotue- 
timea to the name z^r^ih U prefixed a deacription^ as iniYAa (aweeth tiTayflfi 
or 4(ifed fwhitft), 

A» met aith in India iho fruits are iboinly impertedp but Eh& plant is pfubaUy 
eceoainiuMly ^dtivated in gordeiu on (bn pUuiui « a cnld^eonOn erep. Tlw 
lepoated though vague atatefii«rLta of jta existonoo in India ’* wild and ouliivatad ” 
KdCO likoly to b* 4m mainly to eonfncuiii with r+ Thet* la 

bowqver^ a fairiy large iiapert trade in th& ipioe and it may bo well to Hpitmoife 
here a Few of the ehi^if uom of corawny, alii'a>w peemixitig that whan. BUCh taa* 
CM be attributed to the rndioa-growfi caraway', t|!ie rvfefeneo I* in oil proba* 
bility to |i MJ'a#«Tp.ia|'« H,, M, The ooed ia emf^pHl I'lPth pou'Clrtred and eot-iTB. 

Ill the former condition, if ia an importiuit mgriDd:iRft& in curry prjwdeni; hi 
Ibo latter it ix put into eokoa biBcuiis. oto. As a it is otimidailL 

eombmative and OBtringBflt. But it ia frciplentSy used in navQuring oordiaU oflil 
certain prep^tiHiiT.4 of Indian hnmp {bhonQl A" valuable -wapntiaJ Oru obtahMd 
from the |nail4k miploycd in mediciiM" jjid m m pertimm far noacMw Th^ dilti^lel 
od u brat mj^ntfoned in the price ordinances of Berlin for 1574 and in lb* Dit- 
pentatanum AWfom T|io lax> vjdlMblo conotEtuenbi in the od in' 

HFrtiw (foTnwriy, ooireflp whinh » the ewfltinl and odour-bearing body awl 
pouceaea oU the quolitirs of the dmg in a pttfe form : and nwpit of 
B by-p«Mluct, not aui table for liqiicufa but be BBtiafnctorily cttiplej*™ 

instead of eorawBy nil in medium and cheap onapa'^ {Sehimmol * Co p 
A nn. Rept., April l8i^, 12^ The perenntAgeof nil votih apparently oeocirding 
cultivation and country of origin. Of tbo KLiro|iiwi Bdrta the Bavniion W 
plant yieklB the higheat peTOetirage, fi-5 to 7, whilit the RtMian xtonk yiHd* 
only 3 2 per Oenl, The sp. gr- !«?* betwnm O-SMJT and 0-915 ; ojk of low« •P' 
gr. rarely oecuf, and ore looa vaiiUible mm thev contaiti lOBB corvono.. [C?/- 
meioter and Hoffmann, Fe£ar»Ie ORs, 550-8. j A cruie of paiaoning bvewraway- 
Boed prwnt#J i>'TnptOiiEia similar to thoK induced by nthec wentiol oU*. (C/v^""- 
Afnf. I?ar., 189^, 145rJ It may be added that caranrav from whjDh the oil h*4 
to™ oxprewd k drwa in IpOeinl apparatus and used am a CattLK Foop. toeinl 
pfixQil for itfl higfi peeventago of emdn protivdi to ‘^'5 per cent.) and Fit 
(14 la 16 per ™t.J. [C/. f Adams, tranAl ). iii.* J5& ; B f-Cr Fir* 

^?glr, 291, 480+ BefttbalfiL oft Tetrp’^m^ Tesrlfi, in j£fe^ 

SOQr, ilL, 14a ? VViconer, i>i> fJoArf. dat PRanzmTr, ib, 794.] 
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C, Mptl-cimi^ ; FL Br. iL^ 6&2; Caoke» P™. Bomb.^ i.„ 
Fmin, Beng. Flam, i., 536; Duthit.Pf. Ufp&r Gang, Plain, i.,394, Th^ 
Bahop's Lavage (of Indian writenaj^ ajawan^ ajwain, ajti>an^ juvani 

jjuMni)^ ajama, chacJiara, ^wa, ^mam, 0m4mi, amu, etc., a bcrbaeeoiia plant 
ciiltivatctJ throujfhcjut India, capcwially in Bi^ngaL It aba gro^s in Eg)'pt, 
Fcrua, and Afghanistan, aod more recently was introduced inta EuiopK!!. 

This i« ci*il#unly not the " fl-pli ” OJP mn-mt of Diasodridw (Aa oxoinplifiGd 
in tha Cod/i^ Vindob., tiO. w||£th ii Ammi Fiimo^h though that dpinioi] tiaa 
irften bwo Upheld. [Cf, Pharm^c^. fnd,, ili^, HO.J Tt truuM apppMl'^ hou'over, to 
hfl dwimi of Loliel iSiirp, HC*t, 1576, -114). The fruite nm wruunJy 

Ihfr ii/flpf of PcPCivn] (17735- Fomot, ptn-eieimfi to Lduii XTV, of FniBOO 
f)riig« (Engl, od-h l7iS, 3, R\fOb^rved lliat by fdT the lj«t <|UqJEt^' enma from 
Alexandria and Crotd. In India it is bowii in October to Xovemher on ridgna, the 
Msd being dibbled eivery d inchoe ; strong miuiiiroa are deloteneiui but a liberal 
«pply of water is i¥ede6»ar>'. The nremntlc fruite are muoh in request fur oA^ 
rmitura in eurriesp ete.^ nzid in pan eupari. The pUnt ia referred to m the Tniwf 
fPliiyfnir,. trans]., 1633p if) Ha nfftringent, aplunduioei vennlfEige iind 
djuretK By dintillation n Water mid un Oil ore obtiiined^ tJie pcti^toge cd tlie 
litter being al>out 3-4- TJio oil ii gi^i'en xuHfieinjilly in Eibnlera, colic, etc., being 
«ji3Mdere<L lUre the fmife, ant wiiAnmodk:, Ktimtilnnt, tenle iunl t4irmiiwi.ti^'nr 
Omum-water i* prefwm^i and flfild in mfmt Indian bna&ra A et^'stJiUibeaobfttanee 
cir tteuropt ino veparaten from the oil fuid fonmit on the Rurface dwng diitillatHin, 
Thbi ifii iold Bfl ai^in-ka-pf]ul ('" flowora of njbux^n lUid il idf^ntienl with 
vhicji k tlin pruicipai conitituent (43 to 33 per of oyeican’OiL and for whirh 

ikrne the fmite ore dntilLed in Europe. Tt is preporra on a fairly extecnii'e Hcale 
in Ujjijjj iMid Other towns of t.k»nlral India and was fbsl made bno^^ to Europe by 
Sl<ickik. The prk« ia from Ra h to FLp. 12 per lb. (t7/. Jtept. CeaT. Jndij?. Dr^i 
1^,] The Value of filynioi is iDuinly iid an aatifioptici^ and X^ery iurge 
orders have peocnlly SEnwil ppfteivwl froTii Japan. The priiw in Eiiropo varies with 
the ehiui»t«T of tfn' I udinu BeftifOn : di irLng cholera anJ plngUC yrAT* It boa been 
hgh (r-i^. 22i. per kilo in ll£H>J), but oVor^produotioii lui* tend^ to heap pricH 
low ftp, jau. Gdf, in tflt*7, ISs. in l&<i35. Besides ffrymof certain hydrocarbona 
ciiled are obtain^ Itonx o/mittn-ai5 and twed m a Boap-porfiiEnD. A 

“Oipla of the frtnh planl itself cultivated at MiJtitz (Saxeny}i yieldefi O' 12 per c«at« 
oil, but the oil had only 1 per cent, of rAymoi. Of S,lS4l Owt. of thf^ Trait exported 
from Bembay in 6,443 ewt, went to Gcrmatiy nod tlie rest to .Ajneriea nnd 

IQ- Schiintuei A Co., Stmi-Ann. Jfepf.. Oct.-Na%',, 104 ? Apr.-May, 

d The difltdioil clrieil fruit oDtitidns lo to J7 per cenb proton and 25 
'""j <^flt. fat^ thus omkiTig ^vn excellent food for caltlo- fCA OildeniodeteT 
™ Heffiuanik, f.a 337; Cnwldock, Efpir Laml f?rt. Nagpur, 

i-WHMa, Foifty af KtuktnCr* 1623. 346 : Brit. PA^rmaeop,, IB26, 335; Whilo 
*ad Huniphwy, Pharmw^p.^ IWI, 426 . M 3 , elo.j 


iLp l&8-^0a 




HiliOifj. 


OttUndsa. 


UeibdH Oil 

UjtiHM-wilAr : 

rAfwt 


FodJtn 


C. HoEbu^hl&num, Ben/A, ; Pnain* Plant^^ i.^ 53C ; £i;^'rFtudr B.E.P*, 
rojiJAiinij cAtinUp rajani, etc. lU aol-a. 

Thii b extensively cultivated tbreughDut India for the sake of ito mds^ whieh AJ mad. 
«e laMl in curries and to OOruo extent for ita Leaves nS a subolitute for pMsJey. Fwd. 

^ 1 drug Qjmuti ia regB4^|od as canninntive and atimulAnt and }mm the repatation H«dlefa]a 
s»viaEly uBeful in vemituig, dyspOpaiii, etc. {Takif S^€r^t (Ployfoirp 
IS33, 3), It is probobly Only a cultivated form of <t 

\L, 681 - 2 j. [Of, Boflyinan-Hamilton, SUit, 
ihtmi., 186 : flnmingp ind. Af«k PL end 1810, xL, IB7.J 

^ABYOTA URBKBi Lina- i FL Br* /nJ*. vi., ; Gamble^ D,B.P^ 
^ Ind. Timbs., 729 ; Prain^ Beng, Plants^ ii,. 1093 ; Bfafidh;^ J#«f, Trees, ib, SG*-A 
Coake, FL Fres^ Bomb., ii,, 8015-^; Palhe.e. The Indian ^go- 
P*^ H&stard'fiagOp nurtp bhmvot hirhTnJujdj mkdr-mardi, Eonda-panna, 
^hshunda-pana^fninbav, etc* A beautiful palm met with tkrodgboyt 
^ hotter of India from the Sikldiu Himalaya and Asamm to 

and Singapore p diatnbutod throughout twpical Asia and Malaya. 

» H F/bne.^Tbe plant ia mentioned by almost all the pie-Linninu Pibes. 
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THE IXPIAX SAGO P^VLil 

authors from Vbtto {llfi B.c.) downwiirtU. The chief conmicrciBl 
of the phIid lien In tbo iibrauj torck or Ebro-vasuulBr bimdlea found haI^ 
at the bA:^ of th^ lijjaf-^eath mnd within the petiolea, lowering etaUca nud 
even the atenta iw well. These constitute the strong iijMiif fibre of Ceykni 
nud the oI Orka&. a fibre which aho comes bom BurruA ittd Bumb*T, 
It b miitle into ropen, bntahes, bfooms, baatete. ete. As a brEish fibre it 
was described Ui the of (L@66) and haa been ehipped bom 

Ceyl&n to England aincc about iSfiO. Fi>"e or iwore stmnda, fastened 
together by sp^ial machinen', have moreover b<Mrn found to make m 
eieeUcnt aubatitute for whalebone in corsets. Since the discovery that 
kiliul fibre was not only equal but even superior to, because ie&s britlh 
than, the Bubia piasgam (the fibre of Aftafeti fituffrm), several 
brin^h factories in India, it is believed* have begun to uso it luatead 
of bristles in hatt-brushes, clotbes-bitr^CJS, borse-bruahes* etc. [Cf. 
Hooper, Ropt. Zobor. Ind. Mas., 1903-4, 29.] In this they ilfe follouing 
the lead ol European makem: Hannan (Tcrf. Fibrts Comm*, 1902, 1&5). 
for example^ says that kitlv( U, now in much request in Europe for 
bruah-makbig and that soma of tbc finest qualities hav'c been adopts 
as auhatitutea for hrkfliMi^ Jackson (Conini. KIXth Vent, 1890, 142) 
obaen ea that ss niucb aa forty (now fifty) years ago fibre was eS' 
ported to England for admixture with hor^hair (may it not have been 
Chti tiitrt api^ In thy brush trade it Ls steeped in linseed’oil 

and thus mado so pliable that it can be used either with or ^ithoiu 
bristlea in making so^, long-handled brooms which are extremely diirablf 
and can bo sold at about a third the price of ordinary hair-brooui*. 
Dodge {Useful fibn Flanis of tfle Iforid, 112-3) aaya it ia also niade 
Up into machine brushes for polishing linen and cotton yamsr for cLeaniiU! 
scutched flax, brushing veivetep eter Both in India and Ceylon fishL^- 
lines are made from bitfrjf fibre (Drury, U. Frov. Inti.] and" atrong 
ropea capable of holding wild elephanta are constructed of tbe fibres 
wMe In Australia the leaves apparently are nei^srded os a gowl pap*^^ 
ninteruLL Lastly^ the woolly sunstance or scurf scmpeil from the Im^ 
stfllkss is used in Burriu for caulking boats. The quotations in LonJaa 
on April 20, 1901* were for long quaUlg^ to 9d. pet lb. ; for No* h 
fijd. to Td,; No, 2, to and So. 3, Id;; Ide * Christie 
Circ., Oct. 15* 1907J give the following retuma of prk»si^ut date :— 

8if, to 9|d.: No. 1, 6d. to lid. I No/2, 2d. to ; No. 3, Id, to lUr 
Mr. J. C. ’^Villk telk na (Admin, J?cpte. Bof, Gttrd.} that the exports tn>D^ 
Ceylon have never exceeded those returned for the yeat lfi9@* 

3J94 ewt. The exports from India uw ummportant. 

The Sago and -Soxwi-,--Besides its fibres, fVrr//«ff/ yields 
the interior of the stem a sago which ia Mentioned bv Boxburgh (1832)* 
Eobinson (iterc. Aoc. dwsm J841, Sfi) athi by other ™tera as almost 
in quality to the best sago of commerte. As "a matter of fact it would see® 
to b* an inferior atticle, though quite wholesome (Yrarioob of 
1903p 328). On the J'lalAbar Coast and elsewhere it is made into breaii 
gruel and thus constitutes an unportant artkie of food wkh the pooler 
elasaes. The " cabbage ” or terminal bud lfi edihk, like that of ^ 
palms. Commelinus (Rheede, HoH. Mat, i,, Ifl, n.) remarks that, 
cording to authora, the pulp of the fruit is bitter and irritates the fcOEig«' 
—a circumatoiice which doubtless soggeated the epecifio name 
The fruit ia certainly \-ery pangent and iQaipld, but 1 cannot recoUc^^ 
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hLTing abaerved the tingling p^oE^^!Tty jufit ntssiittotied, thoygh I have 
fjitisn It. Finiilly a toddy oe jaice Ls by "" trainingand " Up¬ 

ping** thfr Kpathes. This juice U cither fcrLnentcd and dlatilled into an 
al<^^jhotio liquor or boiled down into a dark B>‘fup which JinUdifijea into 
Jaggery ot |ia|jn-Hugar—an inipomnt product, eap<«ially in Bombay ami 
Oeyiim. Mr. A. M. Saw j-cr, writing of the training” and tapping ” 
pToccases in North TroTancore {Ind. Fof.^ I8&6p xul.r 134“&h Sftya that at 
the end of the firat five dfljTa of tapping the yield ia about 4 quarts pr 
day, increasing by degrees to 0^ 8^ and 12 quarts. In atrongK healthy 
in^iHduaB even IS or 20 quarts may be obtained at the wdof the course. 
8oiiiettiiie3^ in an uuitsually proUho palm, three or even four apathea tuay 
ba seen tapped at the name time, whde others^ in apite of the moat careful 
tmiiiing^ yield no toddy whatever. An avcragc'^lled apathe ia tapped in 
about four montha, aud all the Apathca of one palm are exhausted in about 
two year<. According to Boxbiirgb the beat trees give as much a* 100 pints 
In twenty-four houm. Further details may be found by ref^srence to 
Dor&asaa(pp. liO-l). 

Til? TlMSfTB ifl itrong and durabh, being much Tor JiigdcuJtimk pixrpoHM, 
wMl«tHtot]diiilA^ and far beanui And rnTtem. Xot infreqn^tly it ia cut UiUi 
WalkingHiClnk& Thn meedm are used wa boods by IIm yiuhJimipBdfUiab [C^ 
Rbrede^ HqtL MaL, i, li ; BuchHruin-HaniUicu. Hi'pmj/., 150; 

yfoirkt Fibrts, Oani^r Ltut^ I fl05, 54; Limhinj^toii, in Ind. F Vr., 1500. 

%%v.^ 54-0; KtwIimrVSTr. d^r" t^uL Koiim.t ISUW, 315: Jumcll&. 

Cukr CoJeji, (.dfiimrAJ.J, 1001, 25-7 ; VVk*ant!f^ /5« diM Pfianzrnr,, 1003, ii-. 


CASSIA, : fl. jBr. Ind., ii., 261-0; Gamble, Mdn. Ind. Timhi., 

1902, 271-5 ; Fratn^ Beruj. Planti, i., 455-9 ; Duthio, FL tapper f?ow^. 
Phln, 1905,1., 29(M; ; Cooke, FL Pm, Bomh,, 1905, i.. 417-27; BiatidiSp 
/iwi. Tmj, 253-51 Lmuui.voSiE^ 

A genua of lierb^, ahruba or treed that cantaiua in all about 
^ipecies, mostly tropical, a few only being extra-iropicaL India pckase&aea 
some 18 indigenotis speciea with thtee or four faitly plentiful introduced 
^oriL^, They have a El sho wy flowers but are mainly of value as 
OLc^dldnes or "aa tuna 

u. Ah«Ul, trini.: cAimw or chindin etc., a iwfb found Tairlj 

throughauE iudiA. The Meds used in the treatRueut of ophthnlmin 

*“3 14 o catlifirttD. 

C. ilitm timtr.; the ~ ringWOnzk-killecX (or sAmfuiT) 

(tJrt Icre^ b u mnnU abrub found in gordena 

India and 2 fLjpj|>»^ to be^i introdueoil frocn th# Wo*t Indin. 

ta? ieavEu rubbed up into a thm pa4te and mixud with vaoellnje coruititutD on 
rmnedy for ringworm. [Cf^ /rid. Fi~ aad Ar. 

I^jO. lOSf Bdnnett,. irand^'n^# b'afej^ 1S34+ i.p J;23L] 

Ck Fllluli, Umn. i the Indian Laburnniu, tha I^urging Fiaiuln, or 
dw R »uoh’, >&dAoid, purrndidp k^nraik^^L otn. A maderute-slE&d tree of 

W Suh-Hinutayi,, iraeCa ucendbig to 3.0fP0 feet and eotnJtioll throughniit the 
Of Todiii and Burma. 

hirk iA to ■ortio extent used both ns A tnnnintf mtorblJ. arid m iirug. 
ptup of tiu TruJt is nwnrded ma n oafe xz|d uoaful purgOth'P—OR* ol tji 
** domeetie inodielnea in IncLm—hut has the ob/wdcin qf net koepLUg 
Adntru tComment. In F^tuitu id., 429-31} i*»ntioiM ihnt it w« 

^ RbaMA, Mesun, Ebn Bnithnr, etc.—in fott to mmit of the 

^ Ar*b writetv, who apeak of it JW n piuq^tivo drug proeunad from Ifldkw 
"™ ,^5ypb It u also largely uj!#a in Btiieiking mliturM to flavour the 
XitivDB, eapeoljiliy IflBengnb [C/. Meauo, Op. {od. Marinuib 
CnJi" l^oTciA lie OrtikC'eiT-^ xlv.; uhw Clitslua, //wf. Arowi.^ 1547+ 134; *dso 
“UnetiE. by Bnll^ m JVjv. Jfeg. /r, Acad.^ ird W+k l, 400; Ltnochotjen* Fo^i. E. 
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Ind., 1508 l«dp HiJJ, 9<wA ii^ 121-2: Fr«p«r Alpmu«> i>B PL^j^piir 1502, 3 i 
PvTBnJp V&y.E. lndr, HKH <«L Httkl- ii., 3G1; JambuS fUsK 

ff Af«i* /rtrf- Or., 1029, in Pi»» In^ Uirt. « *Vn^ *f 1GG8, 101-2 ; Ligcn, 

B&iadM, IdiSI^ ; TftVi&mia-, Truveh, 1870 (od. Boillli, L, 174, n-j ii,, 30; 

LrPf** Book^ 200, +ftO ; Bucliiiiiim-HamiltniiK SUUr ISB-j 

C. Dliovutat ; floiuntiitiw CftlUsJ tlountiy Sermn^ Jamnic* SfHWia, 

Thia ia Ih* bAui-feHror, a ptiJil. ccitiiai;>ll m many pwls of India 
(Kouionnlly to bo»&«i in ih* bAl^ruaa oninforior qnaiity uf [O/. Urefliuda, 

/'Atunm. Joiimr, Lac., 470-10 

a DOC^entillSp Una.i tho OofToo or Midndi, fcdffHrtdci, ht^L 

«»ta An undttr-iliinib abundant on wnato land and ™ilaidi« 
tlkmu^hout Indio, thoi^h fprohabty originally introdncod (rdin Amerieo- Tli# 
Iftavflo, root* ckwU btO TOediciiiL TTio ii!«>d* driod* iboft ground to powdrf. 
lire uMd m O aood BubatituUi for coiltio, wntl vinoe thoy nro untibilioiM are luiiid tn 
bouftoh bfnoflcial. [<7/. AW Buii.. 188L 34-5; of Pharmacy, 1SS7, 

17A-8 ; Fkitmac^wi. Journ., \M>, btv., 439; FtJdiey, PL Kanus, Hd; /fen. 
d€9 CVit, CotefUj 1902r 53. J 

C- Sopbeta* tbo idJi'-Jbr»cmJd. jan^H^takta^ Ml-kas(tndA, i^i|j!ljw-{tl» 

iirdmm^irdo or cougls-dofltpoyBr)M-* tlowly itlSiM and ofu-n mutih confiu^d plull 
wiih r. It iff cwroopolitaci in the tropkit Wld cocnmCiiJ UMi^hoUt 

Indian Tho Ijork, leak-m oftd *«da are catharilo ntid the juice of iho Wvaf 
viewed m n ppociGi? lor ringworm. \Cf- PrOflpor Alpinu*, Lo^ 35.] 

C. Ton, Ltfiitr i the Fn-ia tid Caaffioi or cMJbtiaJd, paiwwir, paniHir+ ftwofiOi 
jbetur^, fcoiMFikiH n gK^arioun annual imdormbruh found ovorywlie™ in B*nj^ 
and Ibfougbout MCpiwi India Thia iff in Somkrit colled rAnjbtJauirdo 
wotm-deatfoyor), onoo mora c!!ulidlTn.ing ilu' all but univorHlI refKUtAtiem of ™ 
Bpmiea of SennlM- Hut in thiff particuW plant o more or low new prepay ™ 
beon attributed to the ffMdff, in tlini they aro targoly u«4 olong with iodk^^ 
For ihb purpooe they nro r^iifiilariy ffold to tlio dyom. Tliey are al*o 
proEind to o powder, rtild u»ed in plaoo of cofici?. Mr. WiUiftni llLborna of 0™u 
.1 __ -— 11 ^. — t i.h- 1 Bcoda nnd oiuno t* Ihn concluffitin that 


it, B12-b. 

Tlxmavelly 

Senna. 


Colkfie oheiEiic»Uy iavwtigotod th-- -- ^ ^ . 

uotinty waa dw? to '“* enL^n+ a Hub*ttlJic?e cb>eely tlllind to ctnyioplUMiM: oCidf Jn 
claumiral charftcteriiiticff, and conffidefing the purpAio for whicli the Nativot 
of Indui upa this pEiuit, aiddisnlly m medieiiuil propurtiefl."^ Adamfl (Couun^on 
in Poiilii* liir, 466) idjoiitiiicff this plant with iho of the Aral* 

_ Q, drug moutiubod by Avirennot Sorapioit, Rhaseff, eto. i^to^ 

C* FoAI. ; the Tinnevelly BeDiwot Indiaii 

perhaps hent loiown hr the following nacne^ :— iend-mi$Uu 
nii\di-^sanRay niiaytrai, etc. 

Adorn* {Comment, in Pa«Jt« 111.^431-3) gives a luost interesting 

sketch el the early knowledge in Setina. He says Berapmo wa* undonbtedlj 
the first atithor who dea47nbea the drug as an arliele nl the SEftteni 
Medica, He, howe%^eL quoted still other wtiters, such as Isaac Ebn Amiapi 
and Abii. All the Arab phTsieLans^ in fact, ^Xtoi the merit* of sennfl 
purging black or yellow bile and in acting as a cordial wlte.n mixed 
suitable dropjs, such as violets. Tlie preeen t s pecies, as also the Alt xandnan 
(■fv ar»U/oii*tf Ddii€]f wore intnoduced to both Indian and Europ^af^ 

E * lacy through the -4mbs, The former species (the only one grown m 
is fairly eitenaively produced in Titinevelly, and recently its cultiTa- 
tion has been extended to hladura and Trichinopoly^ distriets of South Into, 
and to Foona in Bombay^ It is sown on red or black cloy loftiuet 
liberoUy ploughed and mannied, the sowing being In May. Weeding w* 
to be attended to* but irrigation is hanllj il ever nfbccaBary+ The seas^ 
for collcctuig the leaves is June to Dumber. The yield is aoid to 
1,000 lb, (2 m^dia) an acre, which aUowa a handfiome margin fur prouL 
Indian senna ia either exported coastwise to Bombay and thence tu 
foreign f?ouQtrieSj or ia consigned direct from Tnticom. The drug is slso 
imported by India from jiiabia, where It ia collected from the wild plant an 
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CASSIA 

MADRAS TANNKD SKINS AURictJi^TA 

Tumar'H Rark 

iCconliiigLf oftei' inucli adultcr^itcd. It woulJ gppi^r tliat about 5,000 
Offt. are UBually taken by India and again re-o^rted under the natne of 
Kaat Indian. Bennn or Mokn or Aden Sonnn^ and ia thuM no doubt tbn true aam 
Mnrm (jTcuw) (fAoAi] or tanna Aa/oiir For nxany yeans past, 

however, tbc im porta irom Ajabla have boeu declining and the c3cpo^t^^ of 
TuLnevcLLy tenm improving. Tlie purity, iugb quality and low jiiicn of 
the Indian artiide place It in the front rankr lu 1887^ the totuj exports 
from India of locally grown oeliim came to 51,370 cwt.* \'alacd at Its, 

3,ie,S69. Afore feccut figurcft arc given by some writerB, aiidi ns 5,000 
candie$atLi 3 iially from Tuticorin,but tliodata for an exact and detailcHi ataich 
meat of the total trade arc not available^ Quite recantlj^ n new form of 
*wina has appeared in the liondon markets from India. Thh has been 
shavn by Barber to be f but as a drug it Ima been (nunil inlciior 
te <\ and abauld therefore be dbiconraged. [Of. Hooper, 

Ripl. Libor^ Ifui* (Indnet. Sec-b 1903—1^ 30; Gib^n, J&um, 

^ 00 . Ind,^ ii-^ 193; vi. (Select.)^ 158; Fharmtu^. fnd., 1890, i., 

55S-^; *1^. Ledg.^ I89d, Ko^ 29, 290 j Ifay 1902; Pharm. 

/eum., 1901, 397.] 

nupiculata^ At nm ; tba Tanncr^a Co^ia, fariw, £arotfi> (an^edu, 
hngadi^ auak,. Anorij etc. A tall ubnib found pkatifttHy in 
Central and South India as lar north as Eiijputana and abw in some cn^L " 
parts of Burnia. It is consinoii on dr>' stony bilb and on black soiLk 
The bark ia largely uaed in tanning and i^voa a bufi'calourcd leatber. 

It ha4 been remarked that Afiidras is favoured in the possesiifion of this Mwm. 
tuui^ nukterinl. But it is feared tbe diHcovciy^ ol tbe metbod of ebramo 
burning bas even already given a totally new turn to the aubject of Madras 
taaned or dressed akiFLa and rendered the special advantage mentioned 
cempsratiireiy little avail. (See RidCe —Cbromc Broceas^ p. 637.) It 
hu always, bow'ever, been contended that the raw skins of Aladras are 
naturally well fitted h>r a bigh-claas tannage. They possess Bonic special 
pmperti^ much liked by the curricrv mto hands they eventually 

pasa to be tranefortned into the morocco leather used for bwk'bmding, 
famitute^ carriage lining, and many othur such purposes. Experts have, 
mofsovef^ reported that the colour of leather preparetl with this bark alnne 
into murky brown, further that compared to its meriU the 
pdce ht t4Xi high (Rs* 20 a candy ol 500 ib,). With a view to ascertainlag PrtwL 
precise particulara as to supplvi price, and property of this tanning 
Wk, the Reporter on Economic !Producrta to the Govern njent of India 
a cirtuhir letter to Forest and other officers of I ndia in w'hicb samples 
of the ^rk and full particulars were called for. The result was rather 
appointing, and has beeu reviewed in The A^iculturfU Led^ 

9j, The Scientific Staff of the Imperial Irutitute also published some of jtmt 
^etriaTesdgtttiQna with the bark (reprinted by Dmstan^ Imp. Iftst. Te<A. 

1903j 184r-5), from which it w^ould appear that the sampled examined 
pvo extreme variations in amount of astringent principle and therefore of 
^mereiai vslua. Some time subBequentiy Hooj^r (dffn. 1902, 

1. 27) paLuted out that one source of diversity was in the age of 
plant from which ths bark had been eolleoted. In young ^uts 
^ found tbe bark to contaia only 1192 of tannin atid 22'35 extract, 

^Id pisnta the cerresponding figures were 20'12 of the former 
^ 29 0 of the latter* In another part ol hia report 3) ho plashes 

289 19 



CEDHHLA 

TOOHA 




W»l|^niJ l^iML 


790411-tiriUbHU 


il-, 4^3-4. 
Todd oip 
Indian 
lfalioff&Tiy+ 


moiMiti 


C%Kf^lHkUL 

OkStf.** 

IMt, 


Ktdid&h 

Jr’odllB'j 


S.W. U^wrn^iMjma 


THE TOON WOOD .’ 

CABaia bark os tUo lourth cioat vflltmblo in a aeriss exhibited by hinip^ the j 
ca$aia having ^ per cent, et tanintig matteir Prt>f. Hinnine^lp 
ahire College^ Leeds, found the tenniu to he 20'& per cent. On the other , 
hand, Leatbet mentions ody IS S pet cent, of tannin^ bnt a high ac- 
compaTiinient of soluble non-taiming«^ -So also Frof. Procter 
iSocL ArU, 1904), who pLacai thid bark as one ol the Catechols, speskflof the 
" thoroughly unsatistaclory chaiacter of the tfir«wr tannagej for tha 
of book-binding and uphokteryj^ and aaka wbefchot there may not be 
other more d^kahb materiab. These modem results and opimoiii | 
would thus atjcm to asdgn a much lower poffltion to the Tanner''^ UaB«a 
than, seems to be the bahef io South India. By way oE conclusion it p 
luny be mentioned, that in the Notthem iJivision oE Madras ^ the 
liark (fdwgAftfi'} or some labul gum is added to ses&mum seed whan it ii 
to be presaeil for its oiL it is said that this practico enhaucea the valae 
of the cake (see p. 986), , . 

Thi‘seeds, like tlwww of f\ are valued us a loeal upplicatiou in 

purulent ophthalmia. An inEusiou of the leave# is esteemed as a cooling 
medicino and as s substitute for tea. The leaves sre slso eaten sa a grwEi 
vegetable in times of fauuiu?. The shoota are largely utilised Native 
tooth-broflhrs, and t he root is spoken of ns of great value in tempering ima 
metal (see Acacia, p, 6; andc/. Wiesuer, /he EohsL des P/&jjtseftr., Lp 71^- 

CEDRELA TOONA, : FI Br. Ini., i.p 156^5-9 ; Gambk 

.Van, Ind. Timht,, 1&7-9; Cooke, Ft. Prra^ BmiL, i., 2l7 ; Dutbie, ft. 
(Jpper Gang. Plhia, L, 153 ; Bmiudis, Ind. Trees^ 145; 3f nuArg.«, TheToofl 
or lEidian Mahogany, Moulmein G«lar, Eun, fim, iod, dratrt, powflOp 
ihii-kado, etc. A hirge, rapidly growing, deciduous trcct 2)0 to 60 or even | 

feet high and ffometimes as much as 20 feet in girth Tfc is nuit i^th 
chiefly near Btreams in the tropical Sub-Himalayan tracts, from the Indus 
eastWEUtlH to Bikldm and Assam; also at law elevations throughout 
Wpitern and Soulhem India : less eaminan in East«m Bengal and BuTma- 

Thibl importami IndiAn 1 unber tree is DxhHiueeLy eultivstcd and aEteii 
It wouid mppeor to Imve boon Iin4 dfiecribed^ bo lar mm India is 
by Jonoa (Al iTil^i iv., !2SI i. nlao Flumiiig, Am^. Ram., LaiO# xL, lUSI- Tw 
Itiota Eire Biirfao!>^feDdfnTi, SO that it Ought not to bo grown OH tho bonioM ^ ^ 

flalddk in the plidns ol the Pdtijab yotttlg plant mtiat bo protfuCted ^ 

fr«t. The TiMaan Ja dofabk^ not by whito onto^ wul not 

warp. It ia tbomfore much in tloriMnd for fixmilun nod oncvln^ oapoc-iaily ^ 
Bahnnuapur (/ftrf™ j4fi oi P^i. J9M, IH), nnd in BongnT ond ■ 

cozutaody uat'd for toarboxeo, hence iu having booomo loiiroo. In Ajwam itj™ 
lormefly much einployod for boata and f:ai30fli, and in South India ia [ 

pojivertad mie ci,^w-boa;eai It ia exportail liom Buraia aa " Moulmoin Crdan 
and known under that namo on tho klnglifth morkotr CoL boalen , 

eoel of cutting and delivery oi Us. 44 per ten^ Spocinimu aont to 
Irem l^^lLra I>kui in ISSS rediani -Hd. per su|w6ckd foot^ and tw 

I-ixmli plnnking felohi:}d Ba. ‘2 per oubiq fciot, I'ineh planking waa 
Ita. 1-14^0, and 1-inch at Ra 1-1^^}. iCf. JndL Fcf,, ISS3* ii.p 4^7 | GapiS^ 

Joly ^24. 1802. lia.] 

The bark la luod, oepOolaUy atong with a powder of the nuta (iocda) of 
jiimJiw JBvHd jIb, ov n lonio and antipnicKha *n Native Mejmcott- Tho uy 
afford a rod and yellow Drx, [Cf, Toier/ Shmef fPlayfair, tmnaL)!, 

The eaediv young ahootap and [mvm afo ^von u FonnKa to caitlo. , 

thane a» ■rverol other indion forma, the proportiBa ol whioh ore 
to thoae jiiai detailadL the nuwt kupdrtont axe e. ^ 

r, «e«-na#. aeWr ffho dif, dann', etc.). The lattOT ia porticnlW 

abundant below himla and claewfaer# in the N.W« Himalaytk, where the 
ia in conaiderable kwnl denannd, be«Jg employed for beonM and dooprri*! ™ 
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ikKlga-rondi; tor wot-alidoa, bridffiM, lli>op« of mxavm^ ota. W/. Bil^hiWAn' 
EwnOton* Sm. 15*) /Hit For-, iL^ &7-a ; vil, 4&-fi0; s., 345, ; 

BobiMJJtu 25«c- jIw™, 1841, 41: FAomHiM^. /fwi.p L, 5ai>: 

Brtra ButLn Kotofu Mus. Am*Ur^m, 1806 j Wuaaaarp «ie# Pfi^iAZOnr^t 

L 15? ii.. 54, 5117.] 

CEDRTJS LIBANIp Mir. Deo4ara.K EosJt.. ; f"/. Br. 

Ijydrf V., 6SS; Ribbemtrop, Deodar, in Ind^ For.,^ 1899, ijtv,, ftpp.; 
CiMQble, jUdMi^ /nd. rims'#,, 710-^6; Qjlktt^ FL 8m., 487; BraiiJis+ fnd. 
Trees, 1906, 691 ; OosiFfiH^ Thn Hlniiilajaii Ctdar^ fiewfJj-, dedwdZf 
iidr, beiti, kmnr hdony i^ildr, ^iam, pafu^far, r^JJUar, etc. Dutt (J/a4. 
Msl. lUnd^, 1900, 247, 296) gives, it tlie lUfcme of demddm, 

A vary Ly^ {rv<!rrgz«ea tn» (oftan 250 fwt) of tho Wadtcm oxtood- 

Jng wmZwardA Lo the mouji taiiu) of Af£lioiiiJ|.tAii and EhoatwiknlB tq ths Dmuli river 
in Knnuoa : IxtOflt oommon Ot ti.OOD-to 8.000 fa«t. but m Ehe more eastern sootioii 
□t Us mnsti it ascood* (4 10,000 foot iniUtitiido. 8 laid tohavo bcao jnCrodured into 
Grottt BriUbin ^^Tid ja now cultivated td n consulortiblq ujctOnt bolii 

ku Edlt>pd tt nd AnundL The clo^y nUied Bpoclce, tbn OhLbt of Lobtkadn 
pK^fh \rm inirodao^, sp MiUer snys [OrmL Diei^^. 17^1), mto the Fb>nlie 
OoTilftf? of Clhalaon about L 083, hut it is dqw baliovnd that it Wus ncluoUy bding 
in Eiulond A few yonrs tHdon tliait dato{ 1663-70}. Aoctifdinc to Dentluun 
(A'olvj on 7 ^/^p 4 ani-!Fo£iefl^ Joum. £foff. Soe.f ix., 175}, thfit codftr. althoo^ 
■fiponatly well known to tbo An-dont* Os ft vnlltAblo tmu, hod iiover been 
grown in Italy ontd eazTterd fium EngliUKl to Fi*tt in 1787. 

Ttu DDoduifliUffunlly thouj^h not^wnyi tnotundoiM, And » roughlydl«t iiigii»b- 
sbl 9 frtKcn tho Lobiuion and At\m Cndiuri by ito lifoepmg brAncli^A nnil longer 
ofiockM, Though gn^ariouA it lumly terms pure foroats, being foand with 
blue pinow sprunow lilvnr Or, ook, yew^ poplv, horw-chestAtit, et£^ Oambto tom 
Ibat good seed yaam oetne once in four or 6 vo yann. und in suitnbb 

locsIitkH, where the seeds asn get through the gn^ woods and mom nf the 
Ktrface oQvofing, Batumi reprodnotCon is x-ery prolific- Artldulnl prupsgstien 
■bo b not di^cuit, deoddr being uasily grown in nUrsertfiS, aad with 04^0 ■nMi-as- 
tuUy trajiSpJantud. Yuung plontn solW from wstoHogging, And it 14 thojolbro bwt 
to irm^Jjmt thom from April to May. b probably nt it^ beat in good 

bethtiaa when shout 12 t«wt in girth, but ft eon rearOh a ranch greater adze. CreeaDf 
30 Up 45 Feetingbrtb, nnd 106 to 3*0 foot in ll^hL ItpreFerea lightooii and gewnH, 
gnudto or even linmtono HUhwoil; in tlie iTitiudayA it waks the noitliBrn and 
»wtem stapea, thu# avoiding the rain, and fneultivatinndoBS not aujccwdaitlur at 
Darteehng orun the WHgiri hilis, whem them ii too muDh clnjr and tuo much rain. 

Tills is tho chief Twber of Northern Indian Jt is hght ynHowish-browiL, 
“«ted And mndereUily hard. When well eeeseried ite weight raroly exceeds 
W Ih. per cuhb foot It ii very ditmble m wpU ai ixormittafroni white an^ hnnen 
■ extftffiilvplv ueed for railway iteepors. It is lieliaA’ed that the deodidr timber of 
buil Jinp In Kostimlr and KeuAwar may bo 600 to SOO youa old. Ao- 
it is held in cnnsfderahle eateem Foe hridga-wurlt and hou^-huildirig 
Ktb^gh 1^ auffnt is by sonio regained oa too atreag for in^or fVtiingi!). It m 
brittle, however, and done not take paint nur vnrniiih freely. In WuOtl- 
eipoeislly that of the FanfAb and K^kroir. daxirir is of Efomw pm- 
vQiaant ^ tlie MnlLammadan and Sikh work am dlreuHy sdepbod td it, fmd the 
^rtctwiatic: fontiire of old Eaakmir wood-werk may bs said to htt'.^e Wuk 
“» mnti effective ptnira or lattioo panellings made of this Woodr Fiirthur 
™jils as well OB lUustrationa nf daoddr-carving rnay be found ill /nd*bn Arf ol 
1003 (103 and «aqr.)» and the nader ohould also uonSult Luwrenca’l 
Sf nea^mir ft885^ 70^0) for filribcr intereeting datoila 

Oil (keiim^ipd4ci), whiob feBSmbloe crude turpentine, is ohttiindi] from the 
and is UBed in vetcfinaiy pmctlre. [C/. GUdBmmsw and HoFlmAnn, Fototb 
l&DO, 275,] It ib olMC employed by the man who float d^odir logs down 
nv«*^ to cuat tHo iELfiated! ehins by the bdo of which they pM the rapid*, 
^wmoeotion with the orningamcnta for the Delhi Duxlpor Exhibition, I oham'od 
osrtsin EnetaUie objeote kept m a box of deoddr wood wwe boautifnlly 
On mqniry, I found this was due to the aotlen of the oih It would 
fj^proboblo that this property may prove of much vahio. It should eenainly 
« mvaatigalod. The aromatio wood ^AadrenkuaMAa) is etnplayod In Native 
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MeIpII^Ep and thci Aral? phynioian AvioceiiiA (alKmi 1(K)0 A-D.» iip 1213) 
lhat it was h and tlmt. U Wju u^fid in rhouiehatiMil, poral]^ 

ote. Ebn BatUnu: rvpubliflhn th® Infarmfrtion ^iv^n AvSflenniL (£7/^ 
€6li\i2A, ffiert*,, <#c.* 1745. 74-105 j Vaitfili, .Vofi. Ctmif., 19^1, 134; Tre^zh 

Trstd ^. — It la nett- ^rrlp^5«^i^lllc to give n flefiiiUfl itatemcnt of tm 
niuiiiol aopply of thw timber. It is Aoateti iJown the rivers ill the farm 
of Iog«^ aleeperfl^ or Bc^aiitlin^. Tlie oil which it cont&im pTev^iite it 
getting waterloggetl, flo ttiot cooiparfltivety speablng few pieces get lins- 
irievably lost; iievertheloss the obst4ieIe that twim an eAteniied use is the 
cost of t^nsit from, the fofcjds to the markets. The Foftii /IjfmifiMtratMH* 
/Reports of the PanjAb, of the North-West Fjroiitier Proviiioep ali^l of 
the United Provincea give particukm o( the dioddr removals from the 
fereeta owned or leAsetl by (loverumentj as also oi the imperta of that 
tinibcir from Native States or foreign territom The StatiaticaJ Dnpart- 
ment of the Govern men t of Irnlia aha gives particiilnm of the Trans- 
frijnttcr traflic! in which eertain facts are given of imported timber. Com¬ 
paring and analysing nil these and HLirb-like returns it may be ntfirflJffl 
that theimnyal supply obtained by the plaLiis of India cornea to opproii- 
mately from 3 to 4 million cubic feet of this timber. The suppliefl coins 
mainly from Uie forests of the Pan jib proper (Cbaniba* Kulln, Kangrm^ 
Hash^br, eto-)u of Kashmir and AJg^iiistnti, of Hnzoiap Kaii^au oast^'afLi 
to Jaunsar—the Tonse, JitmuA, Bhagirathi, etc. 

[Cy. Pdtiltu {AdoniH. 'Commi^nt.|[^ lit, ISO: T’oie*/ Sheriff 

troful.K 1B33. B3? ^.IcDr-nt'll, Ifid. Par,, ISHfi, xj., 213-20; ^iian Motl Shapl^- 
/pffcd. For,, las:;, vdi., ±mt 1803. m-. i&H-T4 ; Imi. Far.^ l«0S, X3dv,, 01 i 
macoff, Ind., iii., SSO^i! i Wioancr, Ao/iit. drj P4bin&®nr., IBUS, tin ^47. 
lIclDtir®, Ann. DtpL WottinQ Flam Pb. For^, LSOa ; QtA.> et&} 


D.ELP^ 
iu 3a7-a. 

Blaeh-eLl. 


on. 


DJELP^ 

Cement 

MaberklA 


CELA5TRUS PAHICULATA, H iUtK: FL Bf. Ind., i„ 617: 
Phartnaeog. I ml., i.p M3-5; Gamble, Ind. 

l^mnLiis, /wi* 190B, 102; CELASTRiAinlc. The IfUtek-oil plant, 

Hidf-Jbingjiai^ «Mdf-jtuni;i^ jonMu, hij^ri, /infivA-Evotr, etc. A m aiLdelit dimh 
of the outer Himalaya from the Jbelumto jVssam, asi-cndjng to 4^000 feet, 
also of Eastern Btnigal, Bihar^ South India, Burma and Ceylon- 

Th® snsdfi >~U!ld by ®Epx«auia a ^kup scAliet *>t yeUuw Ocl, whieb b uw 
in llEPiciN for ®ict4uiiikl application. b nJso bkimt in hunjWf end Mopio>vd 
ilk tvrtain rchgiuus remmonKm. Imti its chiur intiirvat lioi Ln th® fact tnM ^ 
dbLiileiiin^n lil®ng hcnioin, elav®®^ DUlOiegS and mJii:® b ek 

tAMud th® otfum tiijprvfM nf ptubimocy, ul «mp^TdlUiiAtin Iluid napfLilty 
ployed. Bccordma to Dr, BitTklot, in lb® treatniojit of In dow* ^ 

10 to 15 dran, block-oil m powarfuUy ntimiiljint and dlapbcr^tic. Tt b chiaDy 
manufactimd in tbo Xorthafn Clititkm, t|!ui best giimlitiy ^tng thol of \'ixe^ 
patiuii luid Ellor®. Tiw priw of th® boosd to be about 2 azuiae per lb., ond 
th® oil about Ha, 20 p®rcwt. McndcGik Hbariff (Afar. Med. Atad.^ IfllH, 
tbo Tai^tf Sfcrree/ fPkyfair. tractflL, 1533, 148) and oth^ wriiofs say that 
Sooii® ore atippowd t® havo thu property of itiineljitiiig th® intollo®L 'lb® W 
®i«ds smA tfi® lutfrve® Or® *1» omploved m Naltv® medicinar [C/, Gamble, 

JnA Timt/4., 175-5; Oaoke, FI Fri*. i, 231; Ihithio, Ft- Vpptr 

J'kitn^ lflS-3 ; Brandif, ItuL TntA, 

CEMENTS and maUflals used. iMig., 1902 . No. 6 

U2-*; Ind. Art at DAhi, 190a, 95^, 2[»\ Paprrit relating to Magne^t 
Ceniont (a nprinl of roports, lettw;, etc., dating Ifoni 1626 to 
issued by Madras Govemm-ent. 

Omont# oomxoDiiJy dktinguiaheKl undsr 5v® Rraiipe:^a) calcorMU*; C^l 
HuUltDOua; (c) ^lutuuaus; {d\ remou®; and E®> vonom inahJrialp. 
ncaHy els eonivnis euntoin Iud®> tlm trwW is rorvmd Ui tho artwJfl 
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TKE MAKTGROVK 


CHENOPODIUM 


ALBUM 

B&tbu 


mbjipetfpp. 69^, 7131^, Til* foUawing dm ill* dil*f vegetable njid Dnmiftl «ubitAcc« 
** eonatiluEiDta in jrpwial e4ttti<U.t*p tmd moally along w\th Iiim- 
, i Amn tti thPira paTDsiil*, Lhn - oexda (mhp n. 2i!p^ 

Mglt ll*na*lQ!P, Ca^r. 7 Willi fmitB («*a p. 

■; sap (i** p, 3<SJ, 

JJUutit wtliniin, Uwf, s Irwh juk?* (**fl p, J&R)l 

Bdtaiinw Ifnn. - jmo* (so* p 171 >- , , , , ^ 

CljrthitlHTlf O^JPyacaiilllirt |s**t)r 27^51; hIbo tf^ Aptr. Iw-*^ N*-11J- 

Cmm D&dreni, Wssr? joegtTf milic (»» pp 36Ih ^ti). 

OonuQipImn Agiilodu, ■' tit* giun^reain (**o p- 400^)% 

WaUiLQiiJ CtmsDti; ww Tataglui fp. 

Mtiinorrlicka ^ okto-nwin (*» p- 77&). 

Oryja ricej; (Se* pr 

Hfftr; jpdr or jaggery uwd Ln (a** p. 95fiji 

Triuetuu: Rluton *f w1»t-0*kir t*« p» lOSS^ 

TypM UgUltatlL, pjnf Bat^. t iho down ftOttl rip* fmita (Aw p. 777), 


CEHIOPS CANDOLLEANA. A r». ; also C. Roxbupg-tilana, 
; JFf, Bt. ii., 436; Gambb, Man, Ind, Tind>9., 33^ j Ptaiiip /Jw. 
Blk. iSujt. ii.* 306 ; Cook#, FL Pres, B&mbrf 4T3 ; 1902, 

No, 1„ 32-A ; Bmndk, lad, frees, 304 ; RiiiJ^fMORE.^. Tho Marigitsve, 
iwTflrip ifciTi, cAdiiiPi„ gardny jnadd, U^ngah, kabain^f *to. 

ThfP> \'iRn]aeialar nnins fforfin or j^rdn appl^ to b&ih thMo plants, ami in Iset 
they AM cDt ecoiLDiiiicAllv dWtingntilMsl. Tbo t*mwr ia * Bm*IS ovatgrara tnu* 
of tbn Touddy ahoTvci and tidol cre^ nt Iddim mfjewiiilly cOtpetKOi in 6ind ; and 
tbs latter o large shiub- of iimilDr iromUlioiM in the J^iuidfibanfl and th* cfiOAti 
of GbltEagong down to Tetituwoniis- Th* hftriw of both trvw yiald an intporljmE 
Tttf. A aanipJo of tamiifi'OSEtract prepiiwsl in. th* Snndribana and esmutinou 
Engiaitd m 1900 woa not, hawevpr, much vnluod boOftmo* of ita d*rk eoloiir^ 
Pfof. TrimbSo nf tl|o Fhiladalplua GnUsgo of Pharmacy found aS'OT per cont. 
of Mtnniji in tho dry bnrit of 0 BOiupIo of f ^ i* Mfp sent from SlngnpoiTj, 

tod .1156 psr cont. in n Itengul AMltpl*. Other Bonfiol apoOiitHHW wsro found 
to yiold on tin* dry Knrk 31I'0O per «wl Ib-iO pur esunt. (Hoopw): II 77 por 
cent,, S]-2» p«r«ni.. 1per wnL {Ehmiittanl. [Fot ffcirtlwdotakls*/. Imp, IntL 
Rtpl^.^ 1903 , ISO-tiOj Asfti. jLed^,^ f-c.] About ben to twslv* tlioa™d 
maundii of Mongrov* Unrk aro iwld atmually for Ian in tho CoUMltla raa^ot 
at about 16 Jtn ppp- maund of drj'' bark., 'rh* *xtrm?t is «!** iwsd a* a- iJlfK 
to gillie D browmnh-rod coLoiir to cloth, but e^3*et*lly a jpcnxl IdJK'k and purpi* 
In TOnj'orvci.joii with indigo- In th* Mflloyn tllo doth is flrat dyed ID Mangrov*' 
fritnict, then dried, and fniboEKitJerttly dippwl in indigO. [<7/- Kne BvU,^ 
IS07, DJ-li,] Tbs whole plant iaikstriugopt t a tlecoction of the hwfc in appbed 
t* Ktop henartrrlmge, nnd on th* African doriAt tho young shoot* Df* employed 
is llhii prspamtiofk uf a subslittit* for quinbi*. Tim Tjvldeh of moat of th* 
■Pfleha ia hanl nnd that of rf-n k usod for kn*« of boats. It k 

a iupertor lust, arid meihos *x*ellent ehar™il. 


u:ep^ 

seL 
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CHENOPODIUM ALBUM, f.Ni'i. f Hr. Ind.^v., 3; Dut^o 
•ltd Fiilltr, Field and (rarden Cr9}>n, ui„21; Coakp, FL Pra. Boutb., u., 

S)I: CiiEKoTOPiACE.^. The Wliitfl’ipwBC'fDot, 6fllAw-4oy, ehandan-btii, 

Hiwiv (itc, 

Thcte ar* -ijizidua cultivatsd and wild fOTtilS of thk ubiquitOctA plant, 

propor (r^ondaa-hsru), HnMr m (^cd^lAf), cte. 

'inm th* point of view of tho priweCit work tho fntOTOAt ho* in. th* fairly * 
^t^ive cultivation in tho higlH^ Western Hiiualaya «a a food-grain and pot- 
htro, ji\ iuunple of the Bood sent fitim th* r*Dj&h niu3 OMDinined nt th* ImpeFiaJ 
instiiuts ga™ th* following rwultB i—water ^i'3 per oent.* albuminOidfl 15'4 pw 
sta^'h i6‘i2 per ornL,, oil 21 "1 per cent*. Th* nutrirnt iittiro waa l’3f7 
™ nnlriimt vaSuo SO. Chuidi {f^~OrainM 0 / lad,, suppL, 6) wya ^ 
uuli'Sk amply oonflmiB tlw IniJian opinion of ila hJgMy nuiritious ehor- 
jwtrr. The wild plant k rrgulariy oollceted aa a pot-hsrb and green v'opptabi*. 

liMivra aro rfoK ID iwtaslvssJta, A dootwt™ of tho plant k u»d « nn 
wji^n in indlgn-dyains anil tho awds ar* raiployod mmlictiudly (so* vmagar^ McNUrin*. 
P- lUO), ICf^ Burhanan-Kai^Eoii, Sm, Aec^ IWho/-, 169, 164. j 
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CHICKRASSIA TABULARIS, A€lr, Akmh, f ft. Br. Ind., L. 
D$S; Ounble, Man. Ind. Tintbt, 10€^7; TnlbiH, Lift Treti, tie., 1^^ 
80; Oookf, ff, Pfa. Bemh., i., 1903, 216-7 ; Brandis, Ind. Trees, 144; 
Meuacs;s. 

The ChittB^Qj; WcHid ^ ISTiilo CAdoz*, Mi- 

propaoiK pMof. off^ dnfmoT^ yinma, trta A tree mat with \ti 

the tmpicaS forMt* fram Sikkica la CShittagang and Biirmiw and frem the Kanku 
luid l>K<4ii ta Mytore, MaUbor and Oytan. 

It yii^ a beAutirnl ^-albwiBh-brciwnp riahly vtinad eatiny Timber Buitabk 
for fqmiture, piano-caaqa^ tahi«» atjq. Oi^bla nicimks that It dBecn'ea to bo 
batter kuroira and lexportod Irani caei^aniant lac«Jilioa liko Chiltoj^aug, wbeie 
it chmicefl to be pliintlful. It bIm yieldfl a tnasparoat i'bUow Qlllft an Batzidgeat 
Uamx (uwd Eoedieiuallyb oikd ^were that aftord bath o lod und yallow Bri:, 
[0/. PAarincog. ImL. 18W>, L, 889 ; B.E.P., t7i«. LcUa^, 1894^, Xo. 25 ; i’nPsr. 
R.E.P. OifUt. J8M-T, 1807-8. 1906-1 ; StUL Ojkt. 1803™ 

1(KM>, 4^,] 

CHLOROXYLOK EWlETEHlA, ; FL Bn Ind., L. 5S9; 
Oatnbk*, Man. Fni. 1&0-2; Talbot, HM Trees^ SI ; Cooke, 

FL Fres. £om&., 160S, 217-S ; Bmndisp Ind. Tms^ 146 ; Meuacejr. 

The 0atic-wacHi, l>A«rn, b(URf btROj. h^u^. h^Sffu, mndvla^. »nt^, 

tali, Aioipalu, eto. A moderate^^coil tf«o ol CaoLrftl and South bidia, 

alao Coylon- Ja mat with m the dry raraita ol the Cittian, Kankao. Dwscim 
Hid TuIreAtakp oapooially on poor aaikp inoh W «J5d and laterita; aammntt m 
tlio ^otpiiroB and tho aandatono tarmaiiaiii of KoXadgl and Belflauni. tti 
xkioal oiFotul pFoduct ia ita Tl3CD£RLp the Satui -wood oI eamreerce, wluch in lirg^y 
exported froiik C^'S^ti oa^ India Tamil Batin-wood" k 7t Ji in mnch 
iJofiuuid lor ejdunet'wark, tlie boeka cf btuahH, picture framDa,. tumety (toabot 
goad otethooaapaa), fumitorep ate., and Locally k utilised in faeuae-bii3l<ih3& 
carifr PLjtd Agricultuml Jjnplamonia. bat is not a good drowoodp od it smokM 
too mue^b- Tho treo ateo yietda on amboT-^olanml Gl?M (of whieh little ii 
lciijDWTi]i, a Dye, a wOod^Otii and luiutitngeiiL Bafiitp tamatijpiBa ua«d mcdl?huiiy> 
iiB ako a pMt4 mode fretn ibo rooti. Tnwo ottea destroyed an bocouile oL 
Imtvtm bc^ pv^ os ^'onni:^ [C/. For«>'thp H^hlandt CanL /nd., 484 1 Fharmo- 
<Op+ /od.. L80O^ 338-0 f Baiu, A^r% L^^^i^doga, 184 j; Iliscoep Luti ffydfrfl^ad 

Traatp H ; /nd. J?or., lS07p mii„, ; 1890. IBl; CaL dtw Fk 

Ctden, iWorl. Oofan,,'*^ Bmadak. 1000^ Wioiner. Dw RfthsL det Si, 

053 ; Im^. iiwt. Rtpi4„ 1993, 248.] 

CHRYSANTHEMtJM COHONARIUM; iJnt*. : Fl.BniwF,, 
uLt ; Bachikiian-HainiltoJip Stal. A€c\ Dinaj., 195; Pharmco^. Fmd.j 
p*, 376-7 : DepL Juam |B96, No. 2; Ink. PhaTmaed.^ - 

20-2; CoMTOSTT^ 

This cultii'atod Littia herfi m of intereat mainly boeauso oL tlie fact that 
from Dinajpor and Rangpur b Rdtigalp nortb-eoHt to /tMMnip it ii axUmi^S 
rotan, and u nunibiir L5 in Boelujubn-Hamiltozi’B Lift of tagr or pot-harba^ T^S 
fact aoams to have aBcn|HMl obotfvatioa Until ns-dbeoven^ by myitil while 
b^-wtigating the oreAe al sooceraful cbUvii£ion ot m^h #* 1 ,^ 11 —du^' 

KFOBL In my rerart an that nibject, publkhad in Tha AgnauUurai io^er 
Xo. 1 iSi, 017-B), T pointed out that plania of the pea family tHcome icarcOp hat 
ll-mt a |HxruLL^ BOnaa oE pot-berba taka their pWoo. Among these r. 
dxflf'iHui witB Eotmd to hold a fotHcOst poaitkinp being known aa &a8tr ia Xorfh 
BecgaT, m Aasain, oad fnlgniar in tho KJuiflia hllk. It may he 

addrd tlml aflOT an loipocliqn of the eollHtioiVi prOServod in the Royiil Hwh»^ 
rium* Kowp I am ab|o to odd that aniy one enUMMar would appear to have pre- 
viouflly recorded tlio ebservotiaii of Ihk plant being lAten. Speokblg af Forfip«a« 
WolCorB calla it tan^-Uai and odda that it is a "* ftOTb mueh HSect by the Chin^ 
as an article oE faod.''^ BrotschnoideT fBoL Sia., 1802, pt, if,, 70) mak« mentieD 
of twa specieB af f'Ari|Hrf4viai#i*f^«n aa knawn to tho r TiSrum dmakSt 
leaYtt of One of wMeh are boilM! mte loup. This would appear to be ealled 
fr'iH At^ Aa, but ist anather port BretacbiioideT adds that lie doiW nai hno* 
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THE BENGAL GRAM 

tJin rfcr^^ptirArHtPPW. II J*, hcwOVWT. ItrOWiufcblfl Ihftt Bfit ■ fflW 

ftF Uwa mmM vea/etmhXfrn of the r^M fibre area flf IlMiia abould hfr nsure CtunjW 
tlmn Iiidm planle. For the nsHlictlial flnd Other mem of thii pJfirrt the mwler 
ffhodJd wmndt the worlts c|t«d in ti» opencig above. 

CICER ARIETINUM, U»n, ; ^r. Iim/., ii., 176; I>il^e 

anil Fullur, Fieid aiui GoTtlen Cropi, l8S3f i*. 33^, pi- ttog., 
1895, Now 3, 37, 42; Mollisoji, Tia^book tnd, A^. 1901, iU., "3-^; Piaiti, 
&jij. Planu, 1903, 365-6; Duthie, FI. I7p)» Gan^. PfctKt. 1903, 2S6; 
Oookc, FL Pra. Btmb,, I, 408; LuouMisciawB, Tbe Oommon ot Bengal 
Qt*m: {Thkk-pea; eieer (Latin); er^inthw, orcbta, kriot {Grseli); c«» 
(It,); mem, iireAem, siiw, kueheribs {Gerni.); eiareu (Bdg.); cmAc, 
feit eieke, poi* peeitf, garvanee (Fr>); gmvaiusos, jOTiomo* (CaitUian); 
cuxrchai (Sp.]> 

HlcUn^.^MoKt of the tnmdom Kurepson iionlOfl, liJtfi the F.ngli^k chick-pM 
or chiche. hjivie doubtlcM c^tno froni the RamD pcwt aa the ^ Olhotf* 

miLT he viewed aa derived from the Greek Ullmd'i or are defscnptiiVe of 

Ihfl- nkiii iH. uf the- HBod (fcrftMi*—the ram's lieAtt). Hi^hn uiio 

ISH 210*1 lej.) jdsntiaed with th& Greek )tr™ ^Iho«onife% IL^ ch. 
ApUreDtly the cwlieet tnonlion of tlio pulH- in the litorattire of Europe <»MUiri 
to Homer (/hod, bk, 13, Soerm ColCiturie* later Thenphroatus (about 3fi0 

b.Ci,| wigfhncl the word drfiiiitely to the modem, gram. Parebod gram 

li nientioned by Horace sa on artSelo of food with the poor. C4:rorro took hi* 
Eo^omi^n from thta pulsie,^ as Fabitia did from faba, oliKl PEbo and. Loilf ulns 
the pea and tJw l*n.liL Orsm mutft, lh<4refore, haye booa a eomrnOb orticlo of 
fcWNl with tlie poansr Greeks olui RjrpBiianji lonj? before the Erapirp' Pho name 
*■ gram " eoraes from the PortUgUOM gme (i-c- *ftd wa* appArmlly a spociiJ 

appropriation made in India, biciWUW of its bomR in that eountj^ the moot 
Ersia gTvmi to horwia. It is, of OOUiaa* a pulse, not a grain, in tjfce strict 
hut in. South India, where ciwr is but tittle OuEtivutod, the name ‘ horse mtun 
il fjivpo to a Jji«>-ppjp. j md in the same way that “ green gram'' del^^ 

Those pulses, riopf mOM Mpeciatly, afo fwQiwntlv arliPtM 
of cattle food, hmee the expreasiou umm-fed " applied te the onirruus reared 
on thein. Nikitin, a RuosiaA trevellor. who ^'hiitfld. Western and Southern 
India in UCS, was impMed with the fact that in India horses were fed on ppo#, 
Tti* old Eriiglhlh words oalavancdl, coravances, garov^ancos and gari'ancea ore 
derived from the Spanish j*w*o;fMS<W||. and were apparently gi'Hi'or! (and to some 
Mtant stiJi ore given) to sm'ocal p?*i or beans used by maiin™ in 

of trash vrgot^loe, lufinc# very pessihly the refrala of the mariners who ^ live 
wn yeUn-e' peae^'^ And Ulese nanMS surv-ived till tho beginning of the 19th oeutury, 
lor thrj-ooimr in Act ri4 of George HI. (ISH, oh- xxivl). For further pm- 
Hcnlais the resdcT thould oojptsult tbe artiole Ca^Jonus (p- 19#), ahio Jsaltmos 
fjpp, m-lOj and Tigna fpp. II07-H). [Of. OxkM, 1630^ iL^ 311 S 

ttifbwt, TVvrf/f, 1677, 333, 347; Fryer* Nme j4ea B- /ad- rtud Ferw.. 167&, 
21.: Sl^rocke^ 1719^ O^E; Hamilton, Ntiff dec- Em /ftd-* Ii27p i, 

3&1: Shaw, I7b7. 140 ; Joret, Le* FL dons 1904. ii? 249. ] 

In SamLkrit this pidso is known as c-Aundiu or fbmnuka^ nud in the vemOTti- 
«*■ of Irkdia^-^-cAnna, cAunno, thmiut, cAoAoa, cMne^ r-Amiia, or 

"ne^ofu, senn^H, ehota^ eto. Chxrasionally Olher luunoaace to it, awh »oul, 

JjjSl, kadaiaif kariman^dhatam, tudofy tfcraipo, kftdidsy Ind^iptiL ojf r 

14“ first SBries ocu most frequently used In Northern, C™trid and Weetem Illdia 
WTOn to G Uj^arat), wh ile the seCDUd Oin spocisHy prevaleail in Fftstera and Sontlwm 
■ Eidia freto Beagkl, j\xBnm, IhimiA and W4wfc toi the Marathn oountry^ thnnj?® 
to thp extreme south. In ATahio it is AneiK, in Kabyl hummes; in Egyptian 
Or onHM and in Persian Aitchiaon says that in Kheraaan it 

“ known m noliAtiiid, Do Candolle ohssrvea that oouth of the Caucastis it 
H llnown in Georgian as naeAudn ; in Turkish and ,\mienian M nctcA™ Or 
tw^UHl-^zLainH smfch Do Candolle iaka whether thfly may not b* eannfloted 
*tth the Sanskrit fA-m nobs- In Indiiii the Arabie and Peraisn nsxdef ore often 
'’■*dhy Huhammadan writera Thus in the Aim^i-Akbarir writtsu lfi90 (l^och- 
transit 62|, roantion is mode of nuAAud cWli oa * pulse, U» prwe of 
Whleh H givBO, and ft is exprossly stated not to be mrt with in Kashmir (.Isjt^* 
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tmn^lrr li.* 3^)- Tt tm c-urkaun, hDww4*r, thnL nO tiumti(>Q k« HMhIci of gmin in 
iff Eahtr [viTittGD abcut *0 tLnt nuiy Tm.i fnforred 

Kmin -WBM- not azk important iirticio of fi>od vith ihf> Antiy tmilor Uki^ ^rflt 
MughAl Gcraquoror of Indta. Babor's «il4Iieo it flUty^ howijvw, h^vift bwil 

a. pure ontiBaion, or n coELMM^Ucnco nf \tM not hnvingf rt pk4« new to 

on hifl jurivnl in IniliiK for it UWlmi pertiiin it wm known |o the paopla oJ 
Indin from d fnlr]y mnoto otvioMl By HinJiJ* it i* invariably ddacribad urwlar 
it 4 Son^kt^t nAmn, or aniiift drdvottrtn from that, Suanitn (.4ywr (HEMukr. 

tmfu4rk bk, i, olu XX.* 4t^)p for asEompIo^ oJlndaa to it imdf*T tbo iiaiiia of harimum 
i'infa m onn of ttio opeeially wboleaonm artloloa of food. Tho namo i^runim^ 
d^Jtuni ift very liirfioly given to it by the pr»oDt TamiJ-Bpoakin^ rac«ar It m 
raontioitaid in tha PuraaoM but apparently not in the /lurfijutri ^7 AToau; Tho 
^onegar made from tba dow £ound On the loa^isB ia reforrod to under thn tuut» 
rAonO^jbdfnJd by most of tlio Sanskrit moditnl writo^ 

VariBti«.—WTiilo it is quite oOiroCt to ioy of it tontay^ as it was wboo Uw 
Ain-f^.ditbdW wfyt wnttonp that Bengal grnm is not eilltivated to Any 4 Xt<mt b 
Kofllimirp MtiJl tlirro is a ipoood form of tho plant foiHy oxtonsivoly produced b 
Xhw* vfeat**m cfmp«rat* and alniiVH ragsonn^ Ijotwii^n £1,000 nnd 15,000 foot b 
altitude^ peb aa in Fitl l^uL Kumnop oml Tibet, Thii hna Iwon deacribod 
by botanists os a diatinet inacioa: imder tbo name of i', iv#ii n ^'r Sf»^ 

It boars tbo following vamaeiilar naixKa^;—J'l^u, ^air^rirp bo’nyarjj, Jdiri or »rm — 
names apporontly ucjconoDcted with those givion to i\ urfrrdnppm ; juld fine* 
»*ojii|rai-l<^kiiii is only mot with in slpino Control Asia, it may bo MUnmod 
to bo then? indigimoUBL 

So alike n very Spooinl varwty or diatinet apoeios is known as toftidi ppt. 
This haa Iwill 1014411 taike<l of roooatly, and even axpenmontaUy grtwri in IndiOp 
but with mdiflcTont reeulta It in apparentLy a form pocnliar to the eoimtiy 
indiadod by its nmmf, though jt it tpOoially montionrd by Burhiinan-HamUton 
as met with by him in Dinajpur about 1600. It is thus a form lliAt lias l>nea 
i'xporimentalJy grown in India for a oodtUry Or [iierci. It b a iminh ruoro robutst 
pliuit tikiui the ordinary gram, and has lairgo whlto ieoda Bltt in addition te 
tbooD Apaeinl TfAnB-lTontiar ^'orietioe^ India itself Iwi wliie Bi!<VE.->nd fairly distinot 
auitivoted forma mdieatod by tho colour of the pao, vix. red to yellowp 
creoniy white acid ahuosL blnek. But in no part of India or of its mouotiuiioiii 
fnmtifiT boB any botanist recorded the exJintonryi of wiM or even tiatundbist 
rvpit?aonittttiveB of any form of grani. Tlioy all oxEst purely and simpty M 
oidiivatod plants, and on the plsius an^ ummlly rnW crops. It Seems highly 
probablVp lH>Wev'er, that tbe forms of chfek-pM OfiginAtod in tho traet of country 
botwEKm tbs Caucastu and tho Himalaya And if tljal opinion bo aecapted 
they can b« regarded as living been cazrled iute ^uthom Eiutipe, Peraia and 
Int^ in vary anoimit tiro^ Bui it soenu probid]|o tllnt ftt least ono of the 
fornu may ImvD odgmated in Fetsio* «■ that the ebiok^piMJi inay have been al« 
indigvtmue to tlkat eouatxy^ 

Anem—DutiTig tku five yrats end! nif JiTiireb 1905, lift 
Brm aliowii in the volunut af A^icutlijiral Slati^fics for BritbJi Ifnlib 
tihdrvQtnl to this crop, mmea to nlEiiost 11 million icreap and for the Native 
Srattfd a little umlcr ^ luill ion acres, fio that an e^^mate of H mMm sf'refl 
for the whole of India would he under mthor than over the mart 'Th®' 
moot importaikt pruducuig province Lh that of which during 1^^' 

poriotl named |ioeaca9ed au average of Sj mUllun acrea, or say one-thiid 
of the Indian area. Thia ia foLlnwed by Oudh (with 14 million ftcreji), 
the Paiij^b I which floctuotea very greatlv, the area in 1899-1900 liavdnjs 
been only 658p4Gd ocrca, and the verj- next year 3,405,121); by Bengal 
(^th approximately one million arris); by Bonibay, the OeDtiml P^ 
vinceji and Mysore (with eai-h oommlly a little under a million acres); by 
Gwalior (wMeh haa oa a rule | luillion acrea) ; by Berar, Madras ami the 
North-West Frontier Province (wUh each 150,000 aen»i)^ by Slfwt 
Upper Burma, AJvrar, Bhorntpor and Kotah (with each about 70,fW 
to 100^000^ acfea); and lastly by all the other Pfo'dnees imd Native 
States (which have each much amaUcr ar^^). it mav thufi he acceptoii 
that the upper basiua of the Ganges and the Indus (whitiU corriispond with 
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Upper Rensttl the United Provint^ ftijd this P^injdb, (tl^ the fiili&cerit 
poriiocbA of the Ceiitrai Cciitna^ India and Rajputana) con^ 

Mitntfl the fiteat Riain^prodttcing atta of India. It haa bc*n rcpeatctllT 
poiuto! oat that a Uiio drawn from Bonibair to Patna would appmscimatclf 
divide Inilia into two aeotloim, the iiortbern being the great gram area 
aod the laouthem that In which gram ia a Tery gwbojrdioattf crop. 

Pft]>cf£ici;of 7 jtnd Yieid.-^Tha yield of gfarii to the acre ia annually Ptodootion 
reported by the vaiioufl Oovemmenta and Adrainktrations. It h shown Yield. 

lo var>' greatly aceordltig to suitability of soil and olitnate ; the Mgheat 
rtturns are in the provincea of ohief product 1011 + In Bihat {the uppe^r 
divuion oI yield cornea to iSba |b. per acre, for land not irri- 

goioJ; in the United Provinoe*, SOO Jb.; in the Pan jib, &34 lb. ^ vrhile 
ID Bombayp under similar eondidonsp the yield ta only dlO lb. and in the 
North-W^ Frontier Province still leas—106 lb. But irr^ted Mnd gives 
A higher yield than unirrigated: in Bcunbay as mueb as U200 lb. have 
been reeordfMi; 950 lb. itt tho Unittsd Frovincea ; 8A5 |b^ in the PanjAbp 
And 6112 Ib^ in the Korth-Weat Frontier Provinco. Taking the nine chief ua^h 
producing pro^nncca and accepting for a caloulatiou of total production 
ihe mean of the published returns for 1901-2, on uni irrigated cultivatioa* 
wearrivn at the figure of SOO lb. as a possible safe average for iaII India. 

This, worked out to 10 million seres, or considerably under the present 
ares, would show a total production of 53 miHion ewt* But that very PJSpjti™ 
largo amount would in all probability be under rutbor than ovfir Ijidia^s 
actual supply, ainee this pulse is largely grown as a mixed crop sjid also 
ua gwlen ve^tablc, tracts not bkcly to be fully coverc^l by its recorded 
acreage ms $. crop< 

It may be useful to taJee up the pros-iiicea one by one and exhibit 
th* featuicfl of their grum-cultivation etc,, that may be of interest — 

Beng^aL —Gram requires the same lantl as wheat, barley^ Imseetl and BongaL 
peas. It cannot he grown on sandy aoib but roquirCM a moderately heavy 
daydoam. Five or ploughings are given, commencing towards the 
close of the rains. About the latter Imlt of October to the first week in 
NoTi>mbeT it k sown, and the crop ripena in Febiuat)' to Slarch. The 
quantity of s«h: 1 rpquireil mnges from 2i to 36 aeeni, more being needed 
when broadcaated than when drill ” sown. The plants am pliBed up 
by the roofs, made up into loads^ and oartied to the threshing-floor. The 
itriLw and the huahs of the pods form excellent fodder^ The yiehi is 
states! to be about 9’T lUftiindii (or, say, approxiumtely 800 ib.). The coat 
cultivation (aoconilug to the i^epoit w/ Ihe Damrdon ffrpfniMiW’i 
Fww fttr 1902-3) hiia been put at Es. and the money value of 

tbs crop at Ra. 44-12-3 an acre. [Of. Buehanan-Hamilton, 8tal, dec. 

1833.174,184 : Basu, Atp-L T/>harda^, 1S90. 34; Barclay, Fungal 
dgrL Mgr,, 1995, No. 20, 30L] 

Buraia .—Cfultivtttion ia Important only iu the upper districts. In Bttrma, 
ftikKla {Sml. Rept., 1896-8. 10) it is said the land if prepared In October 
*0d the seed sown in November after having bwa aoukwl In wjiter for 
4 day atid then sown broadcast. The crop ripens In Fabriiary. The 
p™i4 are tied up in bundJeai dried in the aun, oud thrMhod out either by 
or by being trodden under foot by cattle^ The hBryest-time, ail 
<iy^ the province, is troni February to ApiiL One basket of seed to the 
yiskl being 15 to 20 baskets. Thi^ ore three groups of districts 
•**otdit 3 g to date of sowing, via :-H| 1} iSeptember to October: Lower 
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Chindwin; {2} Novricbtr: Sbwebo, Sagfimg, Mafidaky, PAkokku, 
jVijingran, MeiktUa, Magwe and Yaoicdim; JaDnarj i Miubu and 
Thajctmyo. Tbc with the grtataat area appears to be Pakokku^ 

followed by Miiibu and 

Ceittrmi PrQvtac€n ~—In these province# a rotation ot itumm 

or bufjana (rfttnui) with wheat is maeb valued since the soil 
IS thereby so improved that it does not require manure. This lias Wn 
specially invt^tigated at the Experimetital Farm .of Nagpur, [Of. 
18KX)-1, 10, 12; 1901-2, 9-10, U ; 1902-3, S-9 ■ 1903^, 7p 8, 9; Voolekcr, 
/mproo. Ind. 1893, 26-7, 234-^.] Gram is sown in October- 

November and harvKited March-April Two forms are mentioned ns 
spcciallT valued, a grey and a white. It luBers very much from falls in 
temperattire or by hailstorms. In Natsliighpur, Hoshangabadp Betiil 
and Raipur the crop is of special importanccp and of Sambolpur It might 
be said gram is not cultivated. In n Note on the Onttum of Laad 
Under the Prtndpal Crops,*’ Sir J. B, Fuller has shown that the average 
onttiim ranges from 3TT to 860 Ik an acre, and that the standard thett 
accepted was accordingly 600^ lb. 

Unftrd Pmt^iaces —Vciy little of importance has appeared fegardnig 
the gmm of these provinces aubaequent to the publication of the 
Duthio and Fuller observe that there are two main varietjea grown— 
a large' and n small-grained plant. The former ia reddish and the latter 
light-brown coloured. A black variety is not uncomnioD aud there is also 
a yrry larpj white-grained form Imown aa the K^fbuiK which however, 
raiseci mainly as a curiosity. It resembles the Spanish form spoken of M 
Gram is largely grown oa a mixed crop with wheat or barlsy. 
This would appear to have been the practice in Europe in flaseic times. 
Thru, for example, in the Geoponkon (a work attributed to the Emperor 
Constantine, a.o. 300J there occuta an interesting passage to the efii^cis 
that deer seeds should be aoakEd in warm water the day befom they are 
sown, and " some add nitre/' Then follows the observation that if an 
early crop bo wanted it should be aown together with hurley^ The Indian 
practice ia thus apparently a very ancient one. 

The seasonj o£ sowing and reaping are those already mentionoiii vk 
September to October end March to April or May. It is a dj^ crop mamlyt 
and will grow on soils too poor for whentw The outturn ia on an avenig* 
said to be 12 mauads ^84 Ih.), valued at Es. 30, and the cost of cultiva¬ 
tion Ra. 12 to 13. Within recent years the area under this crop has in 
many districts apparently been greatly expanded and at the cxpeftM 
evidently of wheatr It may be grown Od a heavy clav to a rich loani. 
preferably the former. The topa of the shoots art nlpp^ off with a view 
to moke the plants bujijiy and thns Increase the Odttiim« 

Jra/poraoa end f/irfOr.—The acoaons of sowing and renpiDlE 

are thosu already mentioned. Of Bharatpur it is estimaW that the 
of cultivation comes to Hs. 8 to 10, the produce Es. 20 to 10^ aud the net 
profit per acre would therefore be Eh. 14. It is iimd that the nverspe 
yield in Ajmir is 300 Ib. and in Merwara 446 lb. an am, 

PisWaO.—This pulse ia by Baden'PoweH, Stewart and Ahehison spoken 
of aa largely cultivated throughout the province, Numsmoua pasiag^ 
regarding ths methods of cultivation, soAsons, yield, ctc+t^ will be found in' 
the Settlement Heports and Oanstteen. One lea tore of iiife.reflt may ^ 
specially noted, namely that the plant grown is said to succeed 
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wefl on the sandf soil« o( many tracts of the province, capeciallf 45 a 
miied crop with wh.^ai. Of Montgomerf district it is ot^rved thcra «!»=* o»pa 
ire both aprir^ and autunin crope^ It ii not grovm in the bill djatriota, n Oki»- 
fact nceonnted for bj some through tbs oaxintis b&liel tlsat the crop has 
1 (pccial B^nity for lightnirg and is in conscciucnco often destro_vc<l 
hy it. In most of the Pan}4b districta, on the other hand, it is belic^Tsi 
that mannic la harmful to gram. It ia sown in October and reaped in fiu«nh 
Mirch and Aprih Chriatmaa rains are beiiefioial, but if heavy rains fall 
in spiing the crop ia believed to he ranch injured. As a mle gram is not 
preceded by an autumn crop. The plants are “topped” by hand in 
Older to cause them to branch. But like other fo5t cropa it is ojrdinariiy 
not weeded. The ohief districts are Feroaepors* Ludhia na and Hoahiarpur. 

[£?/. Rept. Exp. Farm, LtfoUpuT, 1901-2, 17^.] 

Bombay sjtif Sind .—Motlison (f.c. Bi., 73^J gives a useful account Bombay 
of this pulse na cultivated in Bombay Presidency. Ho mentions four and Bind, 
fonui diotinguiahed by the colour of the seed, namely black, dark red ^^**** v*™- 
to hrownt yellow to yellowish-rGd^ and white to crii^my. He remarlM 
that the first three are often grown miifCfl but that the yellow of Gnjamt is Ortti. 

larger than that of the Dcccan and when sold pure como^nds a higher 
price than the mixed pnlse. The white is met with In Ahmednogar and 
may, Mcltifion thinks^ be the gram already repeatedly mentioned. 

The area of pnoductiou depends on the extent of the rain that falls in r‘rDdaiiiki», 
Spptcttiher and October — when abundant, the area is increased k It is 
imswn on the aamc nluffl of soils ss wheat, &nrt the two crops are often 
iaterchangesble^ Gram is a fairly important crop in the Deccan and 
KamAtftk. It is grown in three ways: (u) as a dry erop in deep black OhM eras*- 
mil, and is then usnaliy the aole crop of the year; {6) as a dry Bccond 
crop foUovdag ricejaiid ocoisionally (sia Lu the Psneb Mahals} as an ordinary 
dry crop after kharif maize ) and {c) as an irrigated crop liberally manmed 
and regularly watcr^ In Bombay gram is rarely grown as a mised cjrop 
with wheat or barley, though it is often hned with Lincseed or safflower. 

It is everywhote recognised os a valuablo rotation, and in addition to 
uitmting the soil it forms such a denae surface herbage as to loll weeds it- WfH rttmh, 
and in that way impravoa the soLL The usual seed rate is about 40 to 
50 lb. ati acre. {Cj. Crop J^xper. 1 &95—6, 6-] It is sown in October sukhil. 

and November and ripens in February to filarch and April. Experiments 
petfurmed at Poona Expoiimeutal Farm (lfl9&, lO^U) confirmed the 
reputation of the advantago in nipping oft the early greim huds- But Emdj Bod* 
^ frequent cultivatlou of gram on the mma land causes liability to ^ 
Cold is harmtuh frost fatale Cloudy weather and heavy ruins 
iluriug the setting of the ftnits are alike harmfuh Many exporimonta 
navft been performed {reported under CrojJ ^xpcnjiuenii) to ascertain owt 4 < 
dfcfi eoet of produetdon and incldenco ol assewment. In two ficlfis r»doeU<m« 

^^umgated were tested and gave the total value of produce am 17-12-0 
for the one aud Ra-15-15-9 for the other, the asscasment showing an in- 
•^ance of 12’67 per oeut- in the one and 16"45 in the other. These fairly 
t^pTweut the average of ill Tosnlta^ though no cakulation could be applie- 
able to the whole Presidency aince the conditions and neceOEitiaB vary 
*0 ^eatly. [The E^perimenUil Fon» RtporU teem with latEresting 
particulars regarding this crops and should bo eoinsulted.] 

fierffn^Therc is nothing of any material importance to add re- 
Prdifig this pTOvinoe to the particulars already recorded under the 
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Ociitml Pfoviji;cefl and Bf^iiibayi. It occupies about 21 pc^r cent, of tlio 
area devoted to cokLwmtlier empa and is most abuDdant in Basim. 
Blildana and Wuti. 

Bviipj^l gram is au unimportant crop in Maditis Presidency^ 
its place boiu^ taken bv tbo horse-grara The 

manuals of Nortb Arnotand Cbinibstow districts oontaini howev-cr, brief 
pantgraphR regarding it. 

—The Gaz^twr of tbis Btate wjli be found to give eaoM 
uaefuJ particulars in connectiou with gram cultivation. It is growo cel 
black soil, and as a second crop folio wing ra^. 

USES OF ORaM^ —It would be. beyond the scope of this arUcla to 
afford detaitfl of every «iKinotiik! property of gratn. The seed ia exten¬ 
sively eaten both by men and cattle inaveiy' part of India except Aladras. 
[C/. EOioL Fanmic^ma Gfaim^ 1862, 2^4-5.] The pea is often pwehed 
and used in that form as dkt^ especially when cooking cnay be difficult or 
impassible^ It is iti this Bcuae frequ^tly of c-Xteptional value to the 
IndiaD Army. The seeds ane also steepe^l In wmter to remove the huskSi 
then masheci up and boiled alone or with Quioiis^ etc. (and thus made into 
a thick soupb or the split pea* may be cooked along with rico. Ground isito 
6our gram is used in vaiioua waySr such us ifi the preparabon of awectiDrati 
or biacuita, Altliough it is by far the most extensive ly consumed of all 
cattle foods in India^ the reaulmof the efTort to intrcxitine it into Europe asan 
article of horse food have not been cncouintgtng^ It would seem fbut whsn 
gi^ncu in lurgs quantity to animals not accustomed to it, poimnous cfifH’ta 
have been obsen'ed. It has not, liowevorp been placed beyond dispute that 
the grain uaed in Europe was pure graiUi If adulterated with the pubs 
L Mtii i r/f# the efierts attributed to gmm could be raaily under¬ 

stood. [Gonsuk the observations ou this subject in tho D.E*P-^ ii. 27&.] 

The young tops are largely ooUfcted and eaten as a Pot-hesb- SIotb- 
over when slUi-dried they may be preaetv'ed and uscul aa required* As 
a Fi^DUKR, grumes bmw h^ the lepotatjon of being inferior to that of other 
pulses owing to the amount of arid liquid (whioh contains oxalic^ acetlfl 
and malic acids) found on the dow-btspriukM leaves. Still the 
leaves and hufiks constitute important articles of Indian cattle fo^^ 
They are spccLiilly vnlued tor milch^coWSp and cut up atni miJtod with 

common straw. 

The property of the green plant in affording an acid liquid often calW 
n VlNkasa has been known froni the remotest antiquity- Tt is syste^ 
watically collected by spreading clean cotton cloths over the growing 
plants at night and collecting froiu th«sc the vinegar with whinb 
have boeomu charged. This is luted both uupictnai^lv and in dwfc- 
One of the earliest Eucopcjin travellers who described this viciegar-^* 
WM Dr. Hove, who explored thr agriculture of Gu jamt in 1787. [C/- 

BinlwooiL Baden-Powclh Moodren Sherifl^ etc.; tm also VinsgaTp p- llO'®-! 

Church (Jogd-Gniitu of Ind.y 1886, 128 J suppl-^ 
gives the reaultsof bis examination of the hltskcd peas ;—Tim ntltnrnt ratio 
be found to be as ]: S'3 and thy nutrient value S4* Similarly C- 
fffirfrntt* gaip'c a nutrient ratio of I ^2'8 and the coagulablc albumm^Ji^'* 
arjiouuteti to 1&-8 per cent., so that this form of the pilhw is rather richer 
in albi^unoids and iu oil than nic the sseds of the coramon gmm* Lcath^ 
hu critically examined tiutwefoua ftamplca of gram from aU parts of 
and has published in JAe 7W^er (19^ Ko. 10, 35S-9; 
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No. 7.151, IBS, 153) Ih^ rtv^ulta of hia rhpmical uive^itigatiooa. Mr, MortsUiid 
tiifl iav^dgaied tho qacstion of th& extent to which gimm may be uaod in 
the leclafaction of lipknd mar eoila. [Vf. Agri. l^K)lp No. 13, 434.] 
I/VDMjV «—I ft ft pfevioint pragraph the area has 

bwa accepted aa approxiiiiatuly 12,000^000 tkcrcB and the yield fiUMnething 
tike 53,000p000 cwt+ Gmni ia con£amed very bi^ly locally, j@o that the 
retOJi]^ of foreign trade are comparttttvely of little value. Gram and 
inillpta are vorj'- miicli more the staplea of Indian ^liet than are wheat, 
barley or rice. A Htudy of the rise and fall iti the pTiwa of these graina 
aEordfl^ tbereforo, a aurer iiidicatioii of the cost of li ving and of the abun¬ 
dance or Hcarcity of food ihan can bo learned from almost any other 
rommodity {except perhaps the imports of copper metal) ^ Were it 
poewblc to prepare a complete etftteinent of the internal traffic in grain ^ it 
would be seen to whftt extent the reaoEtreca of one province are drawn tipoii 
to Btipply tho neceasitioB of another. UnJortunntelj the r^eonl of mtenn;il 
transactions is very much lesa complete than the returns of articles received 
from or delivered to the shipping- 

The total exports have rarely eioeeded half a million ewt. In 
they were retnmed at €33,19^ cwt., bnt the mean of tho decade ending 
March 1904 TOitiea to only 335,000 ewt., or 0'632 per ceut. of the esti¬ 
mated total production.. In l1>0€-7 they were 845,583 cwt.^ valuerl at 
Ra. 32j3I,T44. But of the exfiorta a mean of about 35,000 cwt. goes frooi 
Madras, and should therefore ho removed feotn the TetUTiui of C'lVc^r 
iiririintim and credited to those of hnrBe-ftram 

m that thia conection would vrry poaaibly bring the export^^ down to 
approximately | per cent, on production. A feature of interest in recent 
retui-Ti .519 the growing importance of Sind {Karachi) os an espotting vientte. 
StH] another facit limy be added, namely that the major portion of the ex- 
putts bt commoulv consigned to Mauritiuj^, but some tinier to the United 
Kingdom; the tralHo with the latbt*r, however, seems subject to extreme 
Hnetuations^ By the coastwise trade €92,212 cwt. were carried in 1905-^, 
of which 370,165 ewt. went to Madraitj about half from Bombay, ftiul 
One-sixth rath from Bengal, Siiid and Bumm. Of the rail-borne trafhc 
nuthicig ran he aasd, since gram ui collectively returned with pulses. 

Turinng now to th^ available patticulsra regarding prices of gram. 
TH? years 1395 to 1901 have to be excludsd from considemtiun os theiHsi 
characterise all over Imlia os years of scarcity and famine. But 
the of th* inereued faeiUtiirs of rail way communication may be 

wkl to have raised the price iu centres where it wss abnoTfiiAlly cheap 
and lowered the price where it was abnorinally dear. Taking India os a 
frhole the price seems to have been slightly inercasedt but not diapropor' 
tiooBtely with other coDcimodities or with wages ^ Iw ARsam gram sold in 
lH3^i at 12'4 Biwrs to the rupee (or oay IJd, per 2 Ib.)^ and in 1903 at ll'fkB 
In Bengal for the eormponding years it was IS'l and I€'71; in 
dw pruviuee of Agra 24'12 sud 19'8; Ln Oudh 25'6€ and 22“b4; in 
l^jput^ ojid Central India 21 36 and 18'31; in the PaujAb 32'23 mid 
in Bind and Baluchistan 20'49 and 15^76 ; in Bombay 1808 and 14-2 ■ 
ift the Central Pxovinecs 2€'81 and 17'75; and in Bvrar 19‘84 and 14^81. 
mean of all these returns would be 21'9 in 1884 and 17'79 iu 1903, 
is to say one seer (2 lb.) would In the former year have cost 0-7306 of 
anna (or of one penny )p and in the latter year 9^39. But the selection 
of ibglc years for comparison, and the striking of means and averagea lU 
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Into IndJA 

these, call Bevcr he aeri&'fwlj adv'anccd as evidenee of value. For one thioe 
it soemd likelv that the fu^ll effect of the jeana of fa mine was not effaced 
by 1903p and that better reaalto iffOuM be whown in auibaoquent yEan. 
L^hI and accidental pecnliarttiea are ignored by all auch calcnlatioas. 
lu^t Hiptiaini. f^till. the figuieagiwn are ofaonie interest. Later retuma for 1905, which 
haveaince cocfle to hand, phow the following prices {seera to the mpeej;— 
RoAtem Bengal and Aaaam, 12 SI ; Bonpl. 14 9^ ; Agra, 17 34; Otnill. 
17^21 ; Rajpntana^ 16"3; OentrnI Tndia^ 15'T1 ; Pan jab and N.W. 
Frontier, 21)'65 ^ Sinil and Bakrlii-iiaTi, 15’5 j Bombay, 13'59; CentraJ 
Pro^'iiiCM, IG"49 ; and BErrarp 15^14+ 
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Gnrtrfl In fkik. 


CtMOHONA, ClKcJtQNa and PKauYtAN BaaK, 

R/tinE; ticorcs tk quin^inti (Fr.J ; rhijiarinds [Garin.); Eubjacij. 
The apeciaa of that yiaU Quiki^'e are the moat recently culti¬ 

vated of all iinportant pbnta. They are natives of the monntaiA fnreata 
of Bolivia, Peru, and EciiadoTp and are chiefly met with in the vaUejl 
with an eastern trend from the groat Andes, at altitudes between 3,000 and 
9,00D feet and also in the western valleys of the central area. 

Hlfflary.—^tr Gcorgo Klug^^thon wkciip few iKUHdnfl ^uiVo a bJ^or daim aa 
tbe r69|>sct of tht^ people of India—apans hijf jlfnat^ en CincAnJMw CuffiHiri'on 
with tlie fonewifi(yf “Of the date and meoner of the fimt difcoTSrj 

of tho curative effacti ef Ctndiona B^k. in mTlanDija row^rv, vo kinw mathinf:- 
And wo JLTfr olmHt oqunliy who tha diaqoverem seme writWli 

cluming that merit fur the nborigiiuw of ffouih AnHfrtm^ whUe oasor*nd 

with apparently groaLar accimoy^ tbat not onJy did the tmlEoiu know cxiihin|f 
of the tiftiidd of the bark, until thau wore peintod out 1>y their ccmeiiiiDTOfi thf 
SpAntardti hut that they otili rofuBo to uee the harkaa n febriloge. Tbo introdiK- 
tmn of tliid mediieine to Europe u aBooolajted with the Couatou of Chinchen^ wif* 
of a Sponiah ViiMroy oi P^ru, who having been curod by lie use of an attack of 
fe^yET^ Cf^ntroeted whDe in that eoiiniry, brotiftht a quantity of tlie luurk to Eurepe 
on her return frem >=outh America about ihs year 1639 Aequiiintanee with 
thfl ^inue of the bfU'k Awme, hewuvar^ to have bo^n duKminaM Qvsr tho work! 
with THnarkablo mpi^ty^ It Wu di^Lkwd, aitoncd, Min.-i defondod by Cli^ 
in 1653 : by Bodiua in t04f9; by Kolimd Sturm in ISG9 j by Merlon in 169$; 
end by Pomot in 1694- It w«4 kuuwn in Lomion in 1655, and became effleriaBJ 
in the l^armocdpwdia in 1BI7. Fryer, who vtiuted India in 1675, Bpoakft of * 
" BrA(!hinEn " whu g^vo m pewder ptvpmd from natural elnnabar in the ecE» ^ 
f&var » which werfce oe inlalbhly a« the Peruvian Bwk.” Thia ourieualy intaf«*> 
ing anBcdobn iihows the rapidiiy with which the knowledga of thia drna was ceiTvd 
oorDSH the globe, A eentury Inter it wm fullly fle9cn>>ed hi on Indiim work OH 
Materia Medjea under the name Bark'' Thia woa writlen by Mif Muhatmnwi 
HunTiin (AfoMmH-cf-Advti'^ 1770)-, who Speciidiy reoterlci that tt> ir-irtaei h*d 

been dinOOvarod by a wl of Climtiiuif ealWl Jenula. Bo rtdds thal it bwn* ^ 
imme of Jnna-kithsi, This ia it4 buna in tlu Inn g itu ^ of the Inta% and it gew 
or^n to the French name i^ia^ind, oa given by^Oendomineori^noUy, and to 
cAinn in Spulilhr The French obtained tlia Ijark in 1679, for tt la TocOrtlpd that 
Louia XlVi puevhABed a nupply freni on Pkiglkbmnn of the Dame of Tulhor W 
Tohor^- ^ Talbor, like niany of the Nutivo ductorii of Ifylry to^-day, rnade hi* 
reputabon atKi fortune through a mixtufe Iho chief inmdient of whiflll w*a 
<lubino. Nolhmg. howevoA was knnwTii to the botimkol world of the plant from 
wliiah the medicinal hark wo* pmeur^^ until 1739, when MM. La CeademitH 
JuetlbU studied it, during nil OatronomicaL exp^dJlien to South America. Tha 
former HDt a aaznple lo LimUQUa from Cajonuma^ and in conHnuenon in 174211 
namHl and lit 17S3 Linnnioa eetahliihod the apeoiaf'-. 

Tlse plant ia Oenaelmiea now known aa wr^, r-*iia«iiif^#a aft^iU diKf*v«af^ 
pie ffrwt living plent waa fhowu m Eccrope in IS#0, having been rfueed ^ 
Paria from Weddell^* Bohvwi twsd, mimely^ r. rriH«avw. lliuM, briefly, 
medicinal hark Wda dipcavored In iMfij U» plant Woa named a deOtiiry 
and itiU another ornlur^' later a apecimon wui poWn in the Janlin dc* FliiAi" 
of Form 
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But If A Udj -wBJi dlnwtlj inatnimeatol in tho difgovo^ ot tb^ znnritB 
uf tbia djug^ a no \sea distinguiahed lad ths wife et a \'ioeroy of LddLi (Lord 
waa eloady cOmuHl^ with its ujlimato Buooesaliil in TndiA. 

Dr, in 11^13 hunimtod tho feat that Oinoliona wu net grown in India. 

Dr. l^oyio in rKOmmmdKl that the Cinidioiia plente ahonld ho token to 

India and f^wn on the KhneLa Hud Ndgiri hiUpL About the eame time Fritjce^ 
Miqiicl ojid Othnr bolAllMUl udvanood the olaima of Java. Ko effort woe, hew- 
ei'un roiwie for twenty not in fact tinid the heavy niertBlity tkmu^ fei^, 

durintf die IndiAn Mutiny# forced the lubjoct into pubUn atientinn- It wm^ 
moreover, wcU known that a reoklew oral enlliali prooeae dE hnrk-cellKtioa waa 
■Wi^y endangering the world'a future euppIlM of the dnig, Tboan cboumatoceae 
Hmbdncd to lay cTaphoRui on the flitel reeommendatki'ti et the GeVimmioQt of 
India, via. that eeod and planta aheuld bo prCKSiirsd for experiTneutol OtdtiTation 
in India. In oOnfiequence, .Mr. fnew ^ir} Cbracaata R, Mark1;Uili:t wa* entruat^d 
with the delicaCe and diMeult teak of proenring supplier The auboe^juent 
inddente and fimd EUccofm which he attauiod are maEterg ef hieteryf and need 
Eiot bo liore dotailod. Sir GeiDente procured the Hervicea of ooverid g^tlemofi 
eikw namoa are all elotnly aiMOoiatod with hie awn, namely Bpruoo, PnEohott. 
VVflir and Ctou- The ciwrigottfl co^opomtien of the Dinmtor of tbe Reyol Oardeoia^ 
Knw, gnided and oontrelled ali the lUbeeqUrnt offurta, Voriaiu conaignnventJi of 
^Lta and BEsdawero lokim to Row, imd OnalJy carried to Indian oertain planta 
nai-Epig La duo ooLwea beau eatabllebod er tlie Nilgiri hiUa. So Eor^ hawerar^ the 
■ttotapt to introduee the treao into Ik^nguJ bod boon a fuilme. On tEie other 
hand, the offorta of the Duteh bataniata and ehetnifta in the naturoluation of 
#, f fuid 4\ wBTo cfown^ With Complete auneeto^ and In 

couaequonae the nobie Lady Conning Ebmunsi^ with Dfr Thoaum Andorrioni uf 
du Roy^ Bettinio Gozdczu^ Calcutta, the deeimbUity of a further effort beidg 
uu4e te introduce tlie me&t uaefid epEiciBflu if pooaibic, from Java into the mcuu^ 
thiiu of BengaJ^ Shortly after Lady Canning hereelE f^ a viottm to the iceurgo 
lhat a3r» aimed at alle viating. Dr. Andcraon wno,^ how^evcr, ^putcd to Jevdt 
■ad he brought bqek witli him a fairly lor;^ oansignzDGut of plnnta, pome of 
ha InEt in Ceylou, Othemi< in tbe Xilgiri hillflk and dnaiiy took a set to 
Coiouttft Botonie Galena and ultitoately ie Darjeeling, But many miatakrs 
H k altitude^ climatOp motliod of tre&lment, beet ttork and che Uke^ had to 
W eoiTOOted before a plantacien could bo eetabliahHL Dr. Andereon lived, 
te Bee hia laboure brought to a HatisfaetDry coneiLBskm, ftfd than, like 
w gr^ lady who had aent him te Javo^ he died HiuldimiLy of molariBl fever. 
But Liij loberio-ua work Wits placed in the lumde of a w'orthy aLusoosaor—Sir 
King, It would OOCUpy many pagee te narrato Oven the more atrikuig 
Bubaequejit AChievetnante. Anderaon occlLmatieBd the pSanta 
in ; Ring mode their OtlltivatlDn And tho manuEactune of quinine a oonar^ 

merca^ auepftfl*. SulBce Up thcreEon% to aay that a departEiKiiit hoe boon ae 
*fl^iinLsei| that the GoveirimjaEiit of India have long aince dijconEmued to import 
hofpitola have b«fl given a llmitlcaa aupply of tho hneai C|uality 
“ tern per peuntlj than a few yeara Ago it lold at per oEuice^ and lBatty+ and by 
V the moit raniorkahlo necompliitiiiWlt, pocketa of one dooo aw now sold in 
■^'ory PMt OAice, (liroughout llw fevef'etrlckim Iniotn^ al: the nominal coat of 
ofl ferthnig. Tliia invaluafalo medieitw bn* thua bts'n hwiight to tfie 
^r of ev-ictt the poorcat poaaant of India, nnd it no wonder, thci«fere. fhat 
jWn^t vitfti Mtatktioi itvark year by yror LboflEcody cenquavt of IndaO'e gtrUitoSt 
™ scAUrgD. Truly, LherDforev may it \ie said of Lady Conning that abo 

to mvo othenip 

^ fc^llowing workflv in amplLflcation of the enumEnaion givelt in the 
may oasiat the reader to diBoovor the fuller partkulaiii which be 
y Omi™ regArding the hktory, botany aid cultivatioit of U» Oiachona* 
p^la E—Lambert^ CinrAenn, ric,, inci Vahh 1797<'L9^l ? 

^ ^ M eddiDll, AW. Dw. Qait^qr, IS49 ; 

Jfrturn# E. Jnd, CifKhorVi P^niati^Tis^ Martchiiii, ^frueiaa 

r, l&BO yy alao TVorrif la /Vtt and fndur, ISeS^ ^fl3-S20 ; Planchan# 

]8&4{ Howonl Eatn /fd. i'kiitEaliefw, 188^ ; XHana# 

l^a^! ^uin^.p 1870; Campbell WaikaTp ifapt. (JortL dndienta Plam.f 

* Cleta, Eepi, O. tmdsmitua m i^fMador+ U^GI ; also iZapl. Aftiwvm ie is% 
lSt7-a f Bidiav Ctncftenn CuU. in Er. /ad, ISTO ; Moaim, ITianeeh^ 
1 + Cnrkom, ^Ond&Oo^ C^ihcA OulL fJackaon+ tran^.^ lSi3:; HolmaH^ 

'--^xfd/fnnan, in Linn. Sot , l&flfl, ikL, 374-^tt ; SicholK Ttxt6t?ek Tnjtr 
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ISa^A iiS-U: ^ IMDJa, iv,p 32+-34 j Hij^bnfu^ f7at 

iWai FI. m J/tu. TAann. £?L BrilT,, ISEHJh : hal^y, Oeuw, Atno^ 

ffc Ltxai. reHl Ael A^cofo^ i Bro&kJiubtiinp pK Kituic^., ; 
!Rcim«rHt Im ■Owii'mnBiFWM tin CmlL^ 1SWO t Samlcr, Tn^p, --ijjrfllf-* iii* ■24S-T3; 

JiunaUn. L€4 Cuii, C<fh^. (/«rfii*LK \90}, ; Anti. Cttn^Aetw 

F^nt Bavfr and Mttd. up to 1004 J Morfd and MtUenai lyoprm and 
diiion, India, : cfte., otc,] , .. ^ , 

SpBcie«v Ywieties and Ea«i.—There an-: about .U) to 40 apeoiea of 
finrhoHtt, and aUo nnmeroUB hvbiHdct^ varioticB^ niiri dtiliivatrd 

raepa. Tridred ao readily do the species cross and fl|iort that it is im¬ 
possible to grow two or more side by aide and obtain from tHoni unifomiJj 
piim seed. On this account grave doubta Lave been eiitertaiiiHi n- 
rarding the sp^fcific values of mmy wotMoiowii fomi-n. The commsnial 
barks of to-dsj arc obtained from about a doeen forms of which I'- <Mi- 
lifiltii and are the most highly valued. To these wouU 

have to be added the apedal hybrid that appeared in SikMni aotfie fw 
years ago^ and IS now spoken of as the hy IvriiL” The following brief 
abstract of the more important species may be useful:— 

Cl. C&llBaya^ Wtddell; The CaLi^Ava BariCp Yki-low BiFEt cte. 
A very ^uri&blc species with a trunk, when full grown, twice as thick 
aa a man-s body. Largely grown in Sikkim, at utoderate elcvarious 
(1,500 to 3,000 feet}pand one oE the most valuable of all fomus, but is difficolt 
to cultivate. The seed of this form waa originally sent to Europe hr 
WeddelL It was raised in Paris in I @31 and one plant was presentw 
to the Dutch, by whom It was successfitlly conveyed to Java^ and iu IftJS 
Dr. van Gorfcuin reported that it was the chief form grown in Java^itft 
most important alkaloid being Quixi^inp It was the sp^ies Markham 
special IV charged himEftlf with the task of securing in Bolivia and Peru, 
But it haa many varietiesK one of which is of ver^' special nierit^ vU 
VaPiH L.odg^rlansu—The story of the origin of tbiii fonn is verv 
mtoresting. Mr. C. Ledger was tfsvelliug in South America on behalf of 
Australia in sesreh of an aniinal resemhling the slpsca sheep. His seA'aflt 
mentioned to him that it w^as difficult for coUectors to procure the seeii 
of the finest cjunlity of cinchona because of the suspicion in w hich lU 
pei^ons interested in that drug were helsL Accordingly Mr. Ledger ssw 
he would like to get some of the best seed> and in due time he was supplied^ 
This was taken to Europe and sold. The major portion went to Java^ 
but a Bmall quantity found its w'ay to tbo Nilgiri hills ond a still anwlkr 
portion to 8ikkim. The Java se^ yielded 20^000 planta, the Nd^ 
either failed to geruiLnatc or was ncgleeteil and lost, and the Sikkim 
and in time beoume the parent etock of the plants in the present BenpaJ 
plantations. In 1880 Mr. Gammie reported of Sikkim that he had ^ 
actiift nuder and last year's report shows that out of w 

total 3,306,763 trees in the Government of Bengars plantationH, 2,366.0&^ 

Were This plant was subsequently introduced 1010 the 

South iudioa ^ntations, and fiourishes well in the Wynaad at 3,000 f«t 
altitude. It yieldii a high perceutage of c^uinincp and im dcaervudly the 
moat popular of aU stoco» But it is comparatively a small tree, and 
yield of bark correspondingly less than with the huger fnims- 
some of the richest atooka are never allowed to seed, but are grafted on 
to other seedlings of this variety, and the high-yielding forms thi^ 
fully developed and conserved. The jyinio plant taken to Imiia 
howcveTji yield less than lialt the regular produce in Java, 

304 


Qoladab 


I^edgorb 

ono^ 


JftTt Bxodk. 


Bith 

FotiCftbf* of 
OnlnliBK^ 


RKD BARK 


CIKCHONA 

SUCCIRUBRA 

ColdvatiDD 


C* aCaolnalSB* Ifotyk.^ the Loxa or Cito^N the Pai^ Crown 

Bahs of eommort-t^, Thw i* a native of E^juador and PerUp and with Bark. 

C. was the species assigned by MiuthMii to hia eollcaguo 

Spruce to discover. It is grown st high elevadonB (above T,000 feet) in the 
Nilgiris, Ceyloo and Sikkim^ but not extensively. It ka weak, straggling 
tree, attaining at most only 20 lect in height. Its cultivatioii in Sikkim 
bis, however, been almost abandoned owing to the clLmate being too 
moiat, but it k perba|Ht the moat important of the Bpeoies grown in th€ 

Niigiri hills. 

C. Biiooirubrat the Red Bavlk^ This k largely oulttvsted RadBark. 

an the hilk of Sonth India at altitudes of from 4,500 to 6,000 feet: at s«rth lAdn. 
higher altitudes the growth k too small to make its cidtiv^tion pro&t- 
able. On the hilk of Touiigoo in Burma and in some parts of the 
Batpura lango of Central India it is gD>wii, and also met with in the Oovem- 
nient plantstianB of Sikkim, but k not papula r^ and k rapidly being re- 
plaeeil by It ia a haidy plant with a bold sturdy stem. 

In rich and sheltered situations it grows to the hsigbt of 60 feet or mare. 

The leaves are bright apple^green in colour, the plantation in oonsequentT! 
leaking light and bright while one ol looks dark and gloomy. 

CULTiVATiON. 

C/imat^ and SolL —Ifone of the medidnal speebs will stand froat, Coitiva^ 
though thay prefer a cool ^dimato in. w^hich the contrasts between tlm-. 
summer and wintu and between day and night ate not vi*xy gmst. 2?&5 l 
A t Ontacamund, about 7.500 foot atiovc the scs, the nunimum lowest 
tenaperature in the shade k about and tbe nmximuiin 69° F. ^ at Tn^fniw*. 
Xeddiwattum, 2.01X1 lower^ the minimuin k about 54* and 
the maximum 66"^ F. In the Rangbi Valley, Sikkim, at 5,332 feet in 
altitude tbs nunimmiEi may be given as and the maximum at 
58* F. Thk might bo spoken of as ideal for tt^frrirnfprfi but rather 
cold for A more congenial climate for both specie^ would 

therefore be at on altitude of 2,500 feet. In the matter of humidity^ the 
tequiiements of the elnehona were at Hist rnkunderutaod. It has been 
kurtd in the ^LEgfrk that all the speeies (particularly the red barks) 
withjitand longer droughts than were thought poeaible. AH the species 
asumf a yellow tint during the mins, and in the Nilgtris all make their' 
lODst vigorous growth during the lime when sunshine and showtr alternate. 

In Siklam makca most progress during the latter half of 

the rains, but both on the Kitgiris and on the Himalaya the plants con^ 
hnuc to grow for two months after the rains cease. The rainfall of Oota^ nwiaMi 
4muod is about 44 irkcbes, that of Neddiwattnm 10§ inches per annum. 

The rainfall of the Sikkim Plantations of Rangbi is about 166 inches. The 
^pecicA are impatient of stagnant inokture, and therefore require an open soo. 
pnivelly anbaolh n sloping expo^uro. and a rich loam {«ipecjally so if of 
'•■O'lcaum orii^n) to dry elav soil. Accordingly they succeed better on 
f^ctly cleued forest than on old exposed grassy lands. 

—They may be raked Irom seefk or niuJtiplied by enttinp 

layeiiuga. lUay be sown in open beds of specially prepan^ 

■^1 eharled by a temporoiy roof^ or in shallow boxes. The seeds sbonid sud; OntUetf* = 
^ sown somewhat thickly snd sprinkled over with fine ooiL They should 
“•watered fairly fmcly, and in six weeks they w-ill gemunat#^ When the 
*™|]ng^j have gut two or three paira of leaves they should be transplanted rvmaijpijflrtiiic- 
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m line# 2 inctBs ftp4rt cmH waf- When about 4 uiohes high, thef 

Bhould again traiT^plnrLtfld into lines 4 to 5 inches eaoli way'. ^ Whea 
9 to 10 inches high ths seedlinp will be ready for being placed in their 
permanent positioasHand should be transplanted in wet and cloudy weather 
They are then placed at distances of troci 4 to 6 feet apart^ aMording 
to species or local necessity. Tho red bark may become a uonaidenhle 
tree, the crown-bark a taedinin and^ the jellow-bark a bosh 

or small tree. Wide planting would thus obvionflly be an error, ■especi¬ 
ally for the two last-mentioned forms. In fairly close planting the 
Unround ia coveted quickly; the plants in dOUMqncoca shad© the soil 
and check the jjrowth of wcedftT protect the surtace rootSp and prodUfNe 
straight atenaa oppose a more eoiUMct and thus endniing face eo 
destructive wiiida+ If they are found to too thick they can be thinned 
out, and an early crop of bark thus obtained. 

SarJtCu^J^v'sl/pjTSjTdPresenarf/air.—The first crop, as already men¬ 
tioned, is nanally obtained by tbinmng out the plan tation, when perhaps 55 
per cenL may be at once uprooted and barked. This thinning out may with 
advantage be continu^ dnring the fifth or siith years of growth, ahen 
perhaps not more than half the original plants may ultimately be left 
in the plantation. The bark is richest in slksloid when the plant Is about 
four yearn old. It remains at about the same level till the ^yenth * 
after" that period the proportion of aikaU to bark slowly diminiAhes. The 
modem practice accordingly ia to completely uproot a patch alter tht 
plants [more especially t'Hiiittti/n} have attained the nge of l2_to H yeai^ 
The roots are carefully washed and barked; Id fact the richest of lU 
barks are those taken bom about a foot or a loot and a hall on cither aidr 
of the theoretical collar. Hence it may be said the roots are of much 
value, since they contain even mote alkaloid than the stenis and branchts* 
Tlie bark from both root and stem is then stripped off, oaru being taken 
to cany ttw^ay none of the woody structure adhetingr With thia abject 
rings ai^ cut round at IS iuchea apart, a longitudinal inciaion ia then 
made betw-ecn the rings, and the bark thus removed in flectioni- It ** 
dried In the subdued sun or shade for two or three days, and when 
dry is stored and packed and exported or conveyed to the fsetory^ 

With standing trees the bark may be obtain^ by one or other of w 
following methoda:—(o) off branchca, and obtaining the baA 

from these in the way already mentioned. 

—That is to say, trees when about six years old are 
down to the ground and barked. Fresh shoots spring up, ouoor two ol 
which are allowed to grow, and the^ in time are ngoin coppiced wms 
auMoiently thick to afford useful hark. This method ia most Huilabic mr 
crown'hark. 

(cj s^mviMr—This is a Java system. The bark is ahaved off f ^ 
to tie cambium layer as possible but without injuiing it. Thia ifl 
done by an inatnuncnt that insemblaB an ordinary spokeshavc- The 
is ranowed quickly unless when the cambium has been interfered mw- 
The best plan la to fthava off two stiipa on oppisite aides of the stem, 
in thia way the tree ia not materially injux^. In dry weather it 
be necessary to protect the wound by tying dry graaa over it^ hut If clo** 
planting be ptirsucd this will not he necessary^ 

(d) stripfiioM sflrf M4iA/iir.—Thia is really only a special raodificn^^ 
of the shaving process. The bark ia cut off in nlteriiate banda or fltnps 
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of to inched in breadth^ the whole stem being afterwurdn swathed 
in moaa. “VVTien the wounds have been barked over^ tho intcn'cnlng bsndH 
are stripped off and the iniiiBBing renewed. This waa invented by Melvor 
in the Nilgiri hills ^ and is now absundaned in favour of the shaving 
a;^teni. 

AI] lencwed bnrk, whether produced hj shaving or morftedng, is found rmni 

richer in aikajoid than the origins] bsrk^ ao that the shaving procosa, 
tw'ing lesffl tronblcsonio and the oaEnbinin leas liable to injury, has conn? 
into ^irlv general pmodco; and moreover the yield ol alkaloid is higher 
by this than by ony other mcthcrik It may^ however* bo added that tJir> 
renewed bark ia never so thick oa the originuk and therefore lesa m weighty 
It becomes neeordiugly a question whether coppicuig h not, after alh 
the most piqlitable sy^m. It is certainly the least troubUsome^ and if 
fallewed by systematio uprooting and Allowing of the land+ sUowa of 
cDinplete reuo^^tion. 


rKkinff. 


Qvd\^ ^ 


SSkIs qI UteL* 


orytag Mali PjtWfljrv—As already indicated;, the bark„ by whatever 
process procured^ should ^ dried gradually^ In rainy weather this uiay 
nave to be accomplished in specially prepared drying-aheds, or the bark 
imy ^ quickly drie^l in special evapotatois, SEm-drying is the }mL 
Accoidiisg to the age of the plautp method of coUcctioa and dryings iJiore 
ire vanons grades of each bot4iiiical bark. Thus, for example, 

(that from the btanohes), and l^tly flaUbQfi[ (that from 

luge stems), 

Expasiiro to a high temperature or to prolonged actioifi of direct aun*s 
injures the bark. It is best, therefore^ to harir the trees m diy weather, 
to dry slowly, to tom the pieces repeatedly, and to take every precaution 
^prev^t inoulding or formcDtatinn. Once properly dried, the bark will 
^p indefinitely, or at all eventa for many mont!^, without deterioration ^ 

^ m dfyinff, the lote iu weight depends on tho species and method ol 
tnai^ent—the average ifl usually from TO to 7fi per cent, of the fresh 
weight 

mODUCTiOS A^^D AiANUFAC7VR£.—T:o txace, even in the verr Manure- 
mf est mauiier possible^ the history of the discovery and the devdopEDent tur*. 

tlie methods of manufacture that exists would take many pages 
»iKl mvolve a eomplote review of the chemistry of cinchona. {Of, Joum. 

Soc. Ch€m. Indu^ Chemut and 
tTiftM CoJofiMii DmggiH; Phaniaw}, Ind,. etc., DteJ 

1 ” Government of fndia published for gencml informatton the iKiua 
tesulte 01 the experitnents conducted by Sir GrCorge King and Air. 0- A* 
lumie that may bo said briefiy to have nosoited Li the perfecting of 
. proce^of manufacture now very' largely pursued. This may be 
tnam* i. himing-point of the Indian industry from that of experi- 

to commercial attatninent. 

under this crop has been serionaly curtailed. In 
it wa publication reviewed the then avuikbk informatiou. 

fig ^'^rtainsa that there were aei^ under the crop, of which 
1 were situated in Southern India. The Bengal portion was 

ac™ were not owned by Govemmeat, In 
other band, the State plantations 

T twelve TMis 

7 the area had fallen bom UA91 to e,S33 acres, and there is 
Oeuevc that a temporar}^' expansion bos uince taken place* This 


Prii^ MiH 

^WnranwiL 
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PeUTJtfJjftli'lc dccnsjLsa is l>oliii?v(Kl to represent the djacOntSiitiftllLCit and 
adjustment of Indian production as ft private vaiitiiw+ The 
uBufttlf giveti ^or diift ftra tte fall in price of quiniue, ih^ greater niaign 
of profit in tea, coSee Atid otlier comiocKUtiiea, and tiio more siioccaafol 
production in Java and other countritw. According to the 

the area in 189&-9 vnia 6,192 acres ^ in fip006 

acM r ill 1900-lp -1,905 acrea; in 1901-2, 4,930 acrca; in 1902^, &p2e0 
acres ^ in 1903-4, 5,0U acres; and in 1305-6, 5,300 acres. Of these 
areas Bengai had an averigc of 1^400 acres,, of irKich 70 to 100 acres wert 
private plantatious. Th^ area in 1904—6 ii^as 5p269 11,800 acm in 

Bengalp 3,293 in Jdkdms, and 1T6 in Coorg). Indirect 1>* certain ^itiossl 
particulars may be learned from the atndy of the exports to fonjign coiuft- 
tries^ For a good £e^ years past thi^ h^ive fiticttiated sevcrelir, hal 
Dianifest^l a steady decline ’*hich mora or less tomsaponds with the 
eurtailjBcnfc of private int 4 yrestSt In 1899 4900 tho exporte of bark stowl 
at^3,290,236 lb., biit in 1906-7 they had faitcii to 494,687 lb,, and were 
made oxcltrsivefy htm ^uth India, 

Qftvcmnteai PisiTimifQns M/wd Taming iinw to the 

porta of the Ciovemnxent plantations and qniimie factories, of which we 
pfisacss moof? or loss definite iafosmiation,, we learn that m Bongfll dnnfl^g 
1903-4, according to the report Lasued by LL'Cul. I). Fraui, the <^tinmt« 
total ecFeage is not stated^ but th^ expansion Is show^n to have come ta 
approximately 180 acres. It seeins likely that private interests have iw*, 
however, niateriflUy IncreMod, and that tfieiefore the total area rctiim5d hj 
Uov&rnmcDt in the volume of the statistics of crops may be ftccep™ “ 
repFessntjhg the GoTerntiient plantations, viz. 1,400 aorcs. It doubt exists 
as to the exact area the number of tm^s grown is systematically 
and from that a more trustworthy conclttflion may after all be d^wiL, 
Iiil91J3-4 there w'ere 3^306,763 trees, of which 2,566,0&7 were 
£57,602 Niirrii-fj^iTr, 2,130 vrhile 463.075 were Kjbi^ 

No. 1.,, and 17,899 were Hybrid No. 2. Tlresc figniaashow an cxpaniiM 
on th* cerntisponding nitmbcis fur the preiious year that oonwa tn 
trees (practieBlIy the eqnivabut of the expansion of liO afresh ^ 
crop taken frijm the plautationB eamo to 316J57 Ib- of dry hark. *^*^*J? 
nwet the necessities of the factorr 461,467 lb. of bark had to be pUKU^™ 
iLiiiI mostly imported from Madras* The manufm^turod ptodneta of the \p^ 
came to 16.^404 lb.* whieb coesijitid of soJphate of quinine (12,314 b siupiw®f 
of ciochonidinc (290)^ and cinchona febrifuge {3,800J- The 
fftetory by official iirangcmeut supplit^ Bengal^ A-Hsani and the Pi^l _ 
The issues from the factory wsne quinine 12,021 lb., which 
increase during the year In the form of pice packela that aitiount« 
1,50() lb+ Thir sales of oinchoua febrilugo manifested a dcoftia^c^ of J 
and the final working of the Department showed a net Bujpb» 
Rs* 66.320. _ ^ „ 

In the Ute^^t fuport for 1906-7+ by Chpt. A. T. fragje, 
to band since the- above was written. It is stated that “ the nnmb^_^ 
chona tjw>a of all sorts on the permaDcnt plantatious on March 3lf 
was 3.698*717. Of this Dumber 3,006,847 wem €:iurh »n n 
there being 1,770,521 on Mimgpoo PlaDtation and 1,236,326 on Mu ^ 
Plantation. Th^ femaLuder consisted of i-hirhtftin 
77,283 of Hybrid No. 2—Ijoth mostly on Mnngpoo Plantation^ -|^h 
amount of back }delded by Uith plautatitnui was 429,557 Jb*» ^ 
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376.035 lb. vitrn- f'inr/unut bark, and th^■ f^tex part of 

chc Kmutider l-l}djrid No. I bark. 01 the t^ftaf i-Unur bark. ATimeiioo 
eiippliw 286,994 lb. and Sluivtong 89.031 lb.*' “ Tke tatnl quantitv of 
baik voxkf^ up in tbo factory waa 768,bOO Lb., made up of 51.3,180 Jb. 

Ilf /^f/i/rri«nu and 85,320 |b. of Hybrid No. 1. The output of Quiiujic ni 

Sulphati; aiD 0 iuiti‘d to 16,065 lb. 4 o*.. being an iticrrase of 387 Ib. 8 ob. 
on fast yoax’a output.^' Tbo maiiufactuios of ciuchonu febrifuge waa 
awpcqdM far part of the year and only 3,652 Ib. were prodnoed ; no 
oiitrboNirline aulphate waa inanufocturod, sq that the total output of the 
factory was 18,717 lb. 4 oa. Tic average yield of quiiunc sulpbato in 
the bark snpplieil to the faotory ww 2’63 per cent. 

Oincapohdingty the reco^ of the Jfndma pluntationa and factory Nndras 
may bo reviewed. The eliief <lfatiicts ate the Nilgiii hills, 51alabar, Factory, 
^vancote, Mysore and Coorg—but tnainly the N ilprfa Mr. Standen 
io hia Annual Report for 1603^ speaky of the old plantations having 
consisted of 832 nctes nnd the now extcpaioiia as being 440 acres, a total 
el 1,273 ac^. The ptoduetion was only 116,289 lb. of bark as against 
166,220 lb. in 1^1-2, the di Sere nee being due to the policy of lestratnt 
m cropping during yeaia of cheap private supply. But to meet the de¬ 
mands of the faetoiy 431,185 lb. of bark had to be purebased from private fmrk 
pMucers. The issues from the factory during the year were 15,046 Ib, »"“**■***' 
of quinine and 3,369 Ib. of febrifuge. The supplies go to Mad^ and 
Jlysore, Bombay, the Ontral Provinow, Unitt^ Provinces, Hajputuna 
and Central India, Hyderabad and Burma. The net proht of the Ensn. 
department during the year was R*. 83,340, n highly satisfactory state 
Of Analns. 


nfj theLfdvcjnrpiODt of India'jf i>nd€!«voiir3 

10 ac^liiiiatiRP the cinchona plant maybe said to fome this; the artTi^ial 
of tup dm^ oti behalf qf tliEi G-ovetnmeot hftve been dbcoiitiiiucd; 
SiifiiB ^ h€t-Mi given A jjb<?ml supply of ajj kvdiiaibk drug at a rcmatkdbly 
Jflw pnoe ; tbe worldtig of the two ftota of plautatioTia aad fartoriffl bavo 
jivcn luftativ^ employmprit to a fair miiober of pftiAoua; last^T a net profit 
bMn j^cuT^d of »5. l,s’$t>,660 u (say £9,3JO)-a truly credit- 

r 1 ■ GovcrUDJCDt of India took into lojuidcifB- 

Hun the sleflinability of lowering the price of tb^ paiiikets aold at tha post 
k T'i. ' that ill (mure seven in place of five pmintf 

ft^ll be ^ven for ouo pice- (ono farthing). This has had the inmiediaie 
fUb'Ct of increasing the donuind^ nnd the future muj&t of necc&Mtv witness 
* expnuBion both of production and niannfactiiie. 

GoveruLioent fnetories in 
tinrf "* brlween them il7*p6l Ib. of ijuinine to the bospitabr jaib, 

etc,, of India. In udditifin thet© was iniporteddining the pre- 
fk *T°r A of fiuininc—obiefli from 

r^riM K;i3g.fonj nnd matnJy into J^ngaL In 1904-^5 the import'^ wen- 
rf V^TiL ' ^dtted at Ra, fi,92,32&, and in 1906-7, tbo latest year svailabli>, 
mpI * t ^ 6,3B^4M. Tbese am ^gni^^not ^gnres. TJiey would 

jii osiirow that a .^itcoessfijl iadnstry ndg^t be organised by private enter* 
Lfv^ii demandH that create these imports. Biit it haa to be 

Ik ^ -1 that in Java both the elimate and soil are pccuEaxly favouiabio 
will einchunsa with a high perpentage of <ii£inino. Java 

tmJ alwava hold its own against Indian and thtja lessen the 

l^pfjnty of any refiuadtated indnatry. The indents on fJovenmiciit 
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prodii<Aion bavt> for ye&ri lusn iiHJreAairtgjflO tliftt. ih^ plaut&tiooj 

hardijdoinorc than m^fclialf tbo lequiicmizfiits of thoGovoriiiiijent f4[U:tar[^* 
but it ifl probable the extenaiDiiB that havie been made wiU reduoo the de¬ 
mand oil prt^iate pcodus^tton. In spite ot past iailur&Sp however, th#rft 
would seem every hope that the cuitivHtion of the moat approved 
varieties might be made a profitable adjunct to t*a, espi^ially in thn Dor- 
jlH^lilJg district r The dilHculty is to obtain suitabLe land in dt^sbahb 
situations. There would alw soem every likelihood thftt |invat* lUiuu- 
faciuring estabhslLniBDtG^ to use up the biwk presentiy being eKportsd^ 
jingbt prove suctesafuL India's demand for quinine b great and inrreamng 
The exports ol bark were 3,290,23^ lb. in 1&69-1900; 2;753,S5& lb. in 
1900^1; 1,917,259 lb. in 190D2; 1,579,49^ lb- in 1903-3; 1,108,527 IL 
Ln l903-i; 1,177,^91 lb. in 1904-^; and 494,567 lb. in 1906^7. These 
went almost exeln^vcly ^om Bouth India and to the United Kid^oeil 
T here are said to be iit the world 18 quinine (adories: 5 in France; 3 in 
England ; 2 in Gennany ‘ 1 in Hollaind ; 4 in America ; 2 in India, add i 
in Java. But the jm^cm trade eentma mainly in Amsterdam. Thp 
world's demands for hark average from 14 to IS nullion pounds. 

CmMAMOMUm. ; FL Br. v., 128-36; Fhi^rmaoog. Inl, 
iii., 199-210; Gamble, Afan. Ind. 560-4; Prain, Beng. FlaniMj, u., 895; 

Brandis, /nd. Trees, 532-4; Lai^aace^ Gamble observes that iiem mb 
ahont 24 epedea placed under this genus and divided into two subgeneia, 
MALABATuauM taking ^ and CAMPnooA 4 ap^iss. It is not iotend^ 
m this work to discuss atull fully more than two oI these, viz. Tamain 
and zpfftunitmit*, A tliild species, f. wUl, howe^Tf, 

be Cound separately dealt with under Camphor {p. 245). 

dnoamemiini Cuila, Thu is the plant wh^ah in Chiim ics legarie^ 
u fl^ording thfl finest cjnsllty of Cassia Lionea— tiie Csssia bark of 

micisnUL A Hmpis af tJiu bark wm lately mat ffom tlsa Fatkat mountami, on 
tho fnidtkic ol Aaram. soeiampsnlaU by fairly ssEiarKtory bolauical spaeiiiMpa 
These wtht* critically cxamioBd by Praia and mywlt and ccmparwl 'rith 
AiiUwathcated spwrbiioiiA of th$ Ctuaw plaat, Thero would, thBoeluio. sesEii 
no doubt that the boat aimlitwof A^mam CaasiA w the tru^ Cassia Leustea ^ 
ro nMU eff w , Ji in possiblq that to this (drc'umataqca is dua tbs improved trwi^ 
in the Asaani bark. [Of- Thindton-Jlyfir in Jcum, Xian, sxr, 10-34: 

PAamvxco^r Jndr, iii., 20S-^ ; Gildsmauitqr and Haffmoriiiy Foibr?jC« OiiSift -J 

X, ftandDllfcziLin, ; the Nemol SaiBafrsA or CamphOT-wnod 

(the ii a lar^ tTro of tbo l^uthcm Himalaya, frnm Kimison 

wank to Afisani. hut ftrp««ially m in Nopal. Ita wood k ptroiigly oumpboi^ 
acantod. It ia very rondily eoafused with r. (the 

fnit-smi; a Erw of Ulo Enatona HuuaJaya. aapocully DArjpfllB^ 

Add Aaa^m. Still luHher to tbs etmt *\ rmrthrtMmwnlm^ ia the 3fartAl»n 
Catnphof-woad, and apparently also Hws C^aznphor-waod of thn Malaya. Cbrt^ 
phnr-wtM3d k mod for boxas, larniturc and evau earuwa, but k britUa 

C, Inen, ; ths Arnatithm of Burma. Thk larga trna is mat witn 

m the fOTHla df TdfUidanriiii nnd the Malay FonmiuJa, Ita timber is oon of ibi 
campbor-WiKHls of eommeroe^ and aecordmg to pomd writore tbd bark ia MiS 
of tnn qualftidt of Caoiiu. LtaySA. Zt would bhiq probobla that nmrl] df tbd 
dDandmiO iafomLation given m tha fractionary and in other works on Indiao 
oDonoraJc botany, undsr this speciaa, ibnukl ho tmoafemd to th* e’. 
of Western and Southora Indu. [d/. Hdhnu, PAorm. itfiw. Jtopt., 

1W>2, 64.] 

C. mvTOCafpiasi, MAdr.p- FL fly. Ind , V.. 133: Canal, flW. Tmf^ 
lifiwi. Soa., luil^ ^50-5. This k a small trod of N. Kanara and. mms to bo t* 
plane dfiwl^ by Ab«dd (Hort. AfaJL, imk h. 107-10, h S7J m iswiKl, 
and Cl^i (rtAAi]^ and which he said diffitfod from 4'\ s^ifiiaMnriTiv* of ibs^ 
region by having large truitii and by tl« flowspng in January mstaad of Jidj. 
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From thQ n»t bark+ ba alno tbe loavMu Rhoodo i^MD^kil, Ibn oit WM 
inid lu^ afl aa DEWmol modiciiif. It m^vktd probabt^ olao llmt thb plant 
■ffor^ tlaa fenJ^TuavSbcaor dr inimMuro rmita that at^ to Rdimbay frpna tho 
VaUbAT toroBis. Quniu in hid vMsioa dl Gart^a da Ofta JsJaiCic. I AM, 
17ilJ jji™ a pi&tlU^ dl fcMn^4[l|Mltrri, ia whlalU ha ahowi unripe flowar-buila that 
do«s!y t?Crro#|Kuui witii thn of modana commo™. TEwy werO 

probAbly En AhCiEmt tKmea dTHploynd in flMvaiirinip thn vina known oa Hippodrod. 
R ia Kudly iMcoBAar^’ to givo the warning thnt thoy muat ndt be cdtlfuim witli 
CZwTE !Fu>w~EaA {ado Tho Cajmia Bjjkk df MaJobor iii&y aim mmtr 

[mm thia pluitk thdEi^ it ia doubllowt mainly procurod fr4>ni tlia wild fidnla ol 
f . t^wi^ttlrrttrr. [O/. J^ndiOlt, Hitt. JVni diJ 1002; I64.J Maroa Pqlii 

jjivrt mionwtin^ pAifiEduUrd of the Cinnamon and Oovoa ot Vunnan whltb inooma 
petpMti tfrOiiJI tiid tralTld in tfm ^Iftiahar produrta, ad. Yido. iL, sa, 35, 
38, vtoJ] 

C. oUuiirQliam, tho rarH^pad;^ }iup#0r+ pffjiAdridd» 

dnpattiw ImwiV ^ufinj^yaiiP, Bte.y ip an avergroon i^reo of thd oulor EHtom 
Himalaya^ EBatOrn Bmgal, Khjnaia liiUa, Buima^ AndAmon Ijlanda, otd. It 
a TlMMKa Bald td bo uaofiiJ for box«i pJankln^, ule-. Thd loavdi aro aroma- 
tid Uid uBcd OB a tpird in plnro of thoBa oE r. And the bark la opn ot 

tii« trade guaUtiai at CAdaia and after li porHapo the hmt 

loKiim or all tlia qualitidB met with in India ; it oomm from Aasam. Darjooling 
■nd Nepal to Ban^ and tlio t^nilad Ptoviticof, 

_ 0. W^hyi, iHiiiiM. i Ib rooardoii u mot with in the hHki. Holmda 

(l.c. -OH} nventione a pamplo of thlelc nrWTapcd bark attributed Us thia cpcwita 
And ieiLt from OotaraTnnnd It had a aharp taato rocaUii]^ the fln^'Ourof nutmdg. 
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C. Tamalftt A^i. Led^., 1S96, No. 38. Th^CMaia LiaNSAor Caasia 
Cassia Oennai^qk ; the td;, kihra, Hrkiriay ^inkami^ choia tink&U, Xdimoa. 
au^dr, <£apo^tj, tamdEd^ tAifCiAa5o^ zarwib (tree), taKipairt^ 

uUuha jxutm, t^ipoi or tfjpdt^ ?oi«a0a foUe, dicntj l^tfrpal (Icavea), eto. 

The word lamdli Dcenn ui the liaja Nirghanta^ and irjpal is ftppareritlj 
derived frorti the Sanskrit twirA, A moderate-iflRed tiv^srgcmn tree of the 
Himalaya, rare froni the lndu4 to the Sutlej^ hut comiuea thence east- 
Varda to Ettat Bengal^ tho l^haaia hilla and Bnima, between 8,000 and 
7.000 feet. 

Ada-rna (Oommeiit. in Fatilm iii-n and other writeis 

have identlded the Malabalhrum oi the Greeks and ot the Komoas with 
the kjpfU of India, There seema no dodbt tliat the leaf of this plant has 
bean trodecl in and exported from India for many eenturieB, The leaf 
iSh b fact, a more impertaut piodaet than the bark, 

Hl*t«y Bf nwlA lioaUs—^wisf to the confoiion whicb pxisled in femiDr Hietorji 
with iTgfkrd to tbo Caovu bftrka, it la almoat impoMible to gi™ a cotmeefa^ 
mtinu^ ol Abo hiiHtory of any oaa of tlHm. It cnay bo ohoarvod tliot o^-en in 
ibB boyday of tbo India Company tbo '^Ca«la^^ prgduetBnvOTitloiood ui their 

BTO oIJiMMt invariably of Chinoio origin. Honoo Mil burn {0r. Cotnin., IS 1 3, 

500), who giVH a vwy cIobt occKkunfc of tha tradr?, both in tfvO bark and tho 
“Jidji. vminfl txid«n Bgainat tho ocMne^ dark and badly packxMi CjAMIA l.xd:KXA of 
IbiUhar. It ift, bowm-iDf, intonHting Us notioa that tlaa mart rooont investi^lioiui 
wwvnch a oloaa COnacctioa bc^twna tho Caaflia treos of China apd Indta that 
tl» former, whiah nppcAfa actually to oxtmd Eato Burma and Aaum, haa b«»n 
wgartlad by msiao aathoritlea tm a tOMTa variMy of the Indian r. Ai 

■j™ly obMrvDct r«Mt opoeiinodui of CaasLa LEgano loavo no foom for doubt 
that ihft bet tflT qualitloa of the A«eambark are dsri^'od from the Iroo r. 

^ And ore, tlufijEoro, tha ganuina Ca«aia I#ignea of tho anDiaala and tho bark 
*™li if BD lar^ly exported at tbo prspect day from Cantun. ConoarrUng; tba 
™iaci Cabb^a Liaii^—the ki>—tharo may bo n^ to bo two localiIkH of supply* 

■jVd thua two main Oeta uf t^u^kHsa; £o) Wr«t<m aad Southern rndia—tho Mrk 
^ r. HfiSiiih^irHiM miiial>% and Butorn and Keriharii India Ofid EuTM^ obtainiiai 
alEcuMt oxolusivaly from f'-i a'«T m Mia and to a -nr^l axt^t ffom 4^". ■'arn and 

r. lam. Ganible fnggorti that tba naoem-v foj^ iwgulaLioai of Darjeolbig ra^ 

w^int^oi^wbhoriwatrtntedtbolT^^ [df- Af«fe*(riJb^«»,Gondad&Oft^ 

^^ 3 olw by BaH in ^sy, ir. Jeod;, fndmtm 
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FroiG iha Twi bark, na tEsavea, aa Qit wat praparejl 

jkQjd 'fm&d BB An 0^ti?rEkal medkcmf?. H ivaiild b^tml proboblifr tltual tnu plant 

aflarda tho Jbofa-naiiijbeaiFr or iimnatim fruila that nra nant to l^mbay fFoni tba Kolct'it^p^udr, 

Maliibiir foE^ta. OusJui in bid vtUnad 0 / Giutriado Orta [HitL £^t J*L^ 

DB) a pkiliu^ of |gi.tn04i|?Alrt>, in irtuCEh ho ihowa unripo JUovsTxr^bajdi that 

oIOHljii' 0<Wf?flpoi3iii w^th {tw3 of icAclont OOmmorco. ITiOy were 

wbahl^ in anoiont tiiiuM qn^plo^'od in flAfooriag tba wino knovti oa Hippootw. 

IL |i bardjy necomai^’ to givip th* wjuiiing that tboy mmt not ho OOnflbiM with 
CAsdifc ^LDwn&s (boo p. 14>. Tbe CuarA, Hame oi MBlaboT nmy nb^ U^4tbw 

tniiii thifl pluit, thonAn it id doubtloM imkinly prooiirod from tho wilil planta of 
{O/, Jozuton, Hi*tu NaU de Ajbor-, A^toroo Poto 

givod intoiOdting pari icnliird of tho CizmAinoii and ClovOa of Ytmnon. whiab in soino 
rntpacid ForaJI tKo troMo fn tho ^fulahar pnxluctd. [<7/. odr Y>ijJo» ii., 3^ip 3^, 
sa. flto-] 

Cp obtusErollUfa, tho r9m««±pa4 nupior, pofiAondn, Kmiitaffipnt. 

^paitu jboiHii, otc-r ii an ot'crgroon troo of th* outor 

Hlinala^ Eddtom BLOngol^ Kknoia hill*, Buttom Andanmii Jolanda^ otc. It 
jpvod a Tiaill Eft Mtkl to li^ usefid for boxad> nlnnkinj^c Tho laavon am Amma^ TNibw- 

tic il£i 4 tued M a spico in ploon of thooe of f\ Tw^Pifrln and tho bark ia ono of 
tho trado quolitbOi of GAfiitA iMlOsfKA^ And of tor ia porhapa tho boat 

Vnown of Bli the qiiaJitjoi mot ^th in Tndin ; it oomOa from x4asam^ Dorjooliiig 
«ld Nopal to Bcmgal and tf» UELitod PmvmoO*. 

CL Wlghtll, Mwitift. ; k mcord«d oa mot with in tho Nflgiri hillB. HolmH 
mputiooa a aamplo Qf thfok UliA«Ta|>^ bork attributed to UuA tpooim 
anil pmt from OotBoamiin A If bad « sharp toato nocolliiig ihcr flavour of nntmog. 


€* Tamale, Ntes ; A^i. Zcai^., iSSG^ No. 38. The CjLSaiA LiUNSAor Oaosia 
Cassia Ctsnasion ; the iaj, Kfcra, Jcirkirki, tinkfimi, cAoW nnMi, 
thilchahOf IhH-k^a-ho, samab 

^wfe-jsoifin'p tafpa( or t^p^tr paUe, dieng laigrpai (leavea)^ ote. 

The word IftmdH Dcenia id tin? Maja JVtr^Aanfo, and tfjpai ia appaj^ntlv 
dflrivtd from the Sau^krit ivaeh. A modemtc^suiMi evergreen trre of tlie 
Himalaja, mra from tbe Indua to tho Sutlej, but commoa thence 0 * 3 1- 
to East BengB], the Kh&sm hilia and Burmn, between 8^000 and 
T.OOO (eet, 

Athms (Cbmment^ id Faulm .^mneta, rii.p 238) md other wintm 
bjii*^ ideiitifled fbe J/oAs&ofArum of toe OtocIca and of the Eonmn^ with 
the tcjpai of India, There aoeiitfl no doubt that the leaf of this pknt haa 
^a traded in and eiportod irotfl India for many centuries. The leaf 
ii, in fact^ a more importBiDt product than the barfc^ 

HLiEcdy or Ca iai a Ugn-Ba.—Owing to t]!» confuoioD wlueh exiatud in fottiMr Hiatoryi. 
UteH WitJi ppgord to tho CxsaiA borka, it ia oJmcHit uzipoBaib !0 to giviS' a OODnoCtod 
of ihe hiatory of any OClo of thom. It may bo obaorwd Choi: 0%'on in 
™ bflyday of tho Eoat India Company tho " Goaffiai’^' proditetatzkonUonod ia dieir 
WJHii Qi^ fllrojMt invoziabty qf CmDOao origin. Honco Milbum f<?e, Cotntn., 1813; 

M.p eooi, who givoa a vary cloor nooount of Iho trodo, both in the bark and tho 
oQ<k, wornB Bgioinat tho coomo, dark and badly pocked Cmbia LiOTreA of 

"Uhmt. Tt 1% bowo^TTr, intormlmg to noMco thot tfao iDCat mwnt inveal^mtioiia 
™w tnj;!|| a dinaa cODaodtloa botweea Gio OuaiA treOB of China oad lodia tbot 
wbich oppOAll actually bo ortond ipto Burma and Aaiazat bOB boon 
hy lomo antboritina an a mren vario^ of tho IxuliotL rv Tmtttmia, An 
Jb™y obBorviKL rocodt apooimaoi of CanHia Mgnoa kova nfi mors for doubfi 
Wt tba battik {|ualilioa of the Aasam bark are d^vod from Ihn troo 4'. 4'iwmmim. 

■Jj-.^d om^ thattiforo^ the gonuiiia Ca«ai& Lignea of tho nnoki&ta and the bark 
Whi^ IB 00 largely Bcrporlod at tJ»o pmiccit day from CJUltom Concandog th* 

Camia LxQ]!fnA—tba ki>—tbom may boaoid to bo two tocolitU* of ^pply. Ti 
thai two ntoin nott of □oalitioa * { 0)1 Wcntoni And 8outhnm India-^thn l»rk 
I **^^^***’**f^ iPoinlyKozid.fbj Eoammai^NorihrinIndia and Burmi^obtomod 
oicluaivoty from t ■- t* ■^ml to a tiiiflJl oxtont rmm f. *4m and 

,' Cambfe auggofta that tho nooeatafy foreat mgtdatiana of I>ar5o4lki.g may 

Days mlcrfarad with or roat^ktod the troda, [<?/, AToIoialArvoi, Garcia do Ort*. Cofl-, 

Wu-r iko Cemmeat^ by Bal) in Ir* Aced., aerH., It 40SJ; FoJiuin /mjttvwi 
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Or Tai7i4iJa^Mt^ LmpL'hot^iiL, Foj^. IT. /phJ. (od. HMkI. Boo.), il., 131; Joiutcii;^ 

A'dJ. ^ Viarcnr. Ptrip^ug^tie., 134)fl> Apf*., 12^; AToti. 

J4mnn^ XiVv, t^Qp xsii., ropriutod in Edifib. Nmff PhiL L@-M. x^ii, 

tM-32; Ftdokipcr Bed Hanbnry^ PAarpnaATj^r, 4"5 j Ph(trm&Ofjg. /ikF., iii, 

CVLTfVATlOI^.^ln The AjnruJliiro? (^.d. 3) pnrticulats will li 
found of thr cxiUivatiotL of (ejpal in thr EliOAiu and Jaintia hillis. About 

square mibH am said to be uiidfir Ibq tr^o. It is usuaUj found m 
^^ard^ua or plantations of mijcod jack and bctel-uut paJms. It ^wa 
readily where there is heaVY periodical rain followeil by brilliant sun¬ 
shine, but excessive and e-otitiiiucd moisture injum the davour of ihv 
leaves. In the Khoaia and Jaintia hillec the trees are growo in ragulu 
plantsttona sevt'H feet apart; the seedlings are raised in beds, mnd 
planted oat permanently when the plants are five years of age, Tlifl 
tree takes five or six years to grow^ comes into bearing at ten, and may 
continue to give snnud crops for one hundred years. The cultivation is io 
the hanEls of the bill-men. In Sylhet the trees are jtelbsown ; (be rip* 
seeds fall from the trees into the sod and geriDinste. When the plants 
an> about a foot high they are transplanted. Great care is heatowl 
upon them when they am yotuig and tender. As constant expodura te 
the Bun would kid the ibooitSp they am planted hehUid biiahes or tree 
for protection. The undergrowth is kept down twice a year in ths plan¬ 
tations for the ijiat eight or nine years; after that the jungle is olcared 
once a year in Aprih in some pkntatioiks the soil is drc&sed^ but in ma^t 
it is never ttt&tmrcd or irrigated. 

The (ejp^ and cinnamon trees are tliBforcnt. The former are only 
used for their leaves^ and no bark or only a amall quantity is collected in 
the Kha.Hia hills. No information is* in Uct^ available fega^diug special 
CmM LigtK<i plantations* though a fairly large trade exiits in. th* bark 

and k pluckfm in dry and nilM wentheTj 

from October to December, and in some places the collecting is continued 
to the month of ^larch. Xho leaves are taktui onc« a year from young 
trees^ and cveiy other year from old and weak ones. On an average 1& 
seem may be obtained from one tree* but the quantity depends upon cir- 
cumstanc^; a tr^e ndds Irani 10 to 25 setra of leaves m a year, Ths 
average yield of leaf per nore in the Jaintia parguims is about 30 seers 
without^ and 2 juaunds adtb* t>rigs. Tho whole of the crop from 400 actrs 
was worth year aa much as Rs. 1^100* The quantity of leavei from 
the ByIhet district last year calonl&tf^l on the turnover of the trpiders wsi 
esd^ted at 14,470 cnaundB^aiid from the Jaintia distiiet 20,000 maund?^” 
In harvesting the ie^ptU the small branches are cut down ‘adth ths 
leaves and dried in the »un for three or four daya^ Th* leafy hrsnehes 
are then tied up into convenient bundles ready for the market- Isi 
other casi'p the leavf^s ara si^pa rated from the blanches and packed in 
hamhoa nets of a cylindrical shape ealliKl bora or jun^nl^ which are friu 
feet long by two feet in diatncttir. The packages an? carried down the 
roads of the hills by coolies to Sylhet.^' Slnkerji (ilandboat 
+4yri,, lfM)lj, 437-S) saya that for propagation seed had best he obtam^ 
froin Sylhet, 

leaves are coltimonly known as h^ptti or but ®ui<^ 

the Natives Call the lea^'es of snyspeeieB of by thitnains 

therj? \a some uncertainty os to which particular speeies ia meant in rcJtai° 
Joealibea. It appears probable that f* and its variety 

metlinm provide the taptU of Ben|^,the United Frovinoas and the Faop^ 
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t1» » * cJ^per ouiUty th«i. IhoiT ow». T5^A^. Uiroiali 

^yLf T-uw ciMom cb«r.’M thftt the Chii™i, m order t« 

=r;TOSSsiM?^i 

India and wai, in f«l, int imately ^ial«d Sgl; 

taken mil^h hrfoitf the Part .Igiaoo i^A Dntab 

It a 8tat4 nKHiMH*lyp sfird, b* Giweui dt> OrtA t«lle u*» ^ PJ™ 

vlrySJSlIay in cOO«^ni^- The laort .tf^nt wd cruel law. W^ 
to pmteot the tncncpoly, wliich, an iho iMand o%or .i^ 

mitieatoda^ fi^ly » 1^3 cultivation wa. mode free and thu. 

’^*(Nu^bS^Iiw Jndlirwrt^'m bo ituentjoned on STxhSS? 

I_i^a.M-i» nw,A r^YiPknLiiirtii. Much JUL:—AcOflt#, Tract, itu DrVf^i 


CoJtl-ffft- 

tioiL 




Wt4d^, 




Clinhu, SmHT. Arm., in H*»i. ^sesf. .ri., Aiin^. ^rV' "^Tr;o s^ft_Vrt 

U^^Jfal. et Afed.. IMS, ISS [ JonatoU, Hut Aot d« drior.. 160„ 

«1, 63-4 I Morbert, T™kH, 1(177, S4S: oto., etc ] _ * 

C£;i.rfPAT/0,V AND PREPARATION.—Tht to\l6'mn!S UCCOunt oI 
the piop&eatidtL, fidtivatioB, and method oi piepanng **‘®,|^^**.’* 
an epitomised and Annotated versioii of Wcbolls oitiele (T^hMA Trep, 
Agri., 190-3), and is therefore not a statement of anj Senith Indian ui’ 
dnatiT, for in fact none is known to exist. 

Although in its wild condition it gjows to a large tree, tho plant enits 
under cnltivation ss a coppiced bush. It ia ent down to the ground a^ 
about the aiith year, wheu straight shoots spring up to be again cot 
down two years after, and in time the stools become of great ^yse, ^ ^ 
straight shoots are montioned by all the early writeia and sro figareo m 

Jonston fix. t. liu.). . . , 

The best soil, says KichoUs, is a sandy loam mixed with humiu, wi 
the tree will grow in the tropics on almost any soil, though i^mtabie 
aoils and cUmstea produce inferior bark. Plants may be raised by ac¬ 
tings, layerings, or by ripe and fresh seed, The usual way is to plan 
the seed out m the fields, at distances of B or T feet opart; the 3*®^ 
being well broken np, and wood-ashes mixed with the sod. Four or aw 
bemes are sown in cscb bole and branches of trees are laid on the gioune 
to protect the seedlings from the sun. But if dry weather follows 
don, which takes place in from two to three waste, many of the 
mav perish, and it wiU in consequence be advisable to have a rcacw 
of plants raised in nursery-beds to fill up vacancies. After tte , 
are established, little more cultivation is needed than to keep the gro^ 
free of weeds. By the sixth year the fitrt shoots can be ^’***.'*“^’^, 11 ^ 
or three will usuallv be 5 or B feet high, and in a condition for peeling. ^ 
years afterwards the shoots that grow up after the first cutting i«*, 

be reaped. , ,k.t 

Frepisrerlcpfi,—The shoots are ent off and the tops removed to 
they are left from 3 to 3 feet long. The leaves and side branches _ 
cleared and two longitudiiial slits made with a sharp kiiife,_ on 
aseh dde of the shoots. When the cutting has taken place m ^ 
weather the bark comes away easily, but as a role it ia *'**5*®'^' | 
the sticks firmly with a piece of smooth wood, aneh aa the 
knife; the rubbing helps to disengage the bark. The piwa* . 
thus separated, after on hour or^ao, are put one within the other, oouw 
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into bimdJes, preaacd, and bound Uifflther. They ara then left for a day 
of ao, until a siiglit feimentation seta int which allomi of the aoraping off of 8«*pta». 
the opidennia end the pulpy mattef underaeath, by iBoana of » eiuTod 
knife. The barks are then put tofether as before, but cut into lon^hs of 
about 12 inches, placwl on wickerwork platfonna, and left to dry in the 
shade until the secoud day, then hniahed in the aun. As they dry they 
eantnetinto the appearance of quilla, hence that name was riven to thoja. Wiii. 

The dry spice is mjide up into bundles of about 30 lb. each, and three bundles 
aw made into a smsll bale. The bark of the larger shoots cannot U 
made into quills, hut is removed in thick pieces and sold with the 
bark of tie prtinings as “ chips ” whieh fetch a lew price owing to in¬ 
ferior flavenr. The estimated yield per wre is said to bo IfiO lb,, but might 
prcbablv bo increased by high cultivation. The true cinnamon, it nwy 
be added^ Ls very commonly jidulterated, ftapnecially in powder foTEUi with AJai[«^i:xi, 
tho Gasbia Lignea discusise^ above. 

Three Oils are obtained from f V ^r/y^iiii/fwjxf: the bark yielda oiK 
Hseatial oil of cinnamoflj to the eitent of J to 1 per cent. \ from the 
leaves is expressed a brown viscid estaential oLlj sometinies exported from 
C^rba ao '"Clove Oil" [it haa a Bomewhiti siinibr medicinal valua to 
tlfl true oU of clovea); a ad from the root a yellow oil which ia apeciacally 
lighter than water bad a stroagly camphoraceoua Eavoar. la their 
report for April-Mfty„ 1904^ Sohimmel A Co. disettsa aoveral r^ctiona 
for distiaguishlag between Covloa dnaamon oil and easatb oil, with 
which the former is not lafreqacntly addtemtoil [0^ Cildemeister bad 
Hofirkana, Vokuik <3^, 1900, S77-92.] - i 

TRADE fN CA&SfA A!VD CSSNAMON. -Caasf^ In Official IndibQ 

Statistics returns are given of the imports from fo^ga coantriee tad 
of the portiona of theae ns-erported, bat no mentioa ia made of the 
eipoita of Indian-growa Cassia Liokea. On the other hand^ aader 
the name Ciimanion, retnrna arc given of IndiftO^grown bark from 
Madras and Beagikl, but do mention of Bomhay. It womd seem probable 
that thwe of Indian Giimamon are, in xe-ality, the exports of 

Indian Cassia ligneai Begatding the Iwporn^ of the bark a slight irapwti. 
increase is aoticeflblci viz. from 20,014 cwt.j Ita. 5,41,135, ia 1 jB 99"1900 
to 24,075 owt„ Rs. 6,01.006, in 1902-3, and to 23,421 owt., Rs. 6.02,559, ia 
1906-7. The moat noticeable features ia these ijuports are the extreme 
AitrtaattonB ia the trade from Hongkong (15f024 owt. in ISOO^IOGO to- 
6,173 cwt. in 1903-4, and 10,965 owt. in 1906-7). and the corresponding 
ftTpaasion in the traffic from Chinese trebty-ports. There was also a 
considerable increase (45 pe-T cent.) ia the imports from the Straits 
Seltlemsnts up to 1903-4, when the. quantity imported was 6,795 owt., 
bat since then this has fallen to 467 cwt* in 1906—1+ Three-fourty 
cf these imports are taken by Bombay—the great Indian emporiam m 
the drug trado^ There is also a re-oxport which usiiftUy amoants m BjMffHatu. 
quantity and ^^1uQ to aboat oiie^fiftb of the receipts. The chid 
poetries to which the drug is re-exported are Persia and Tarkoy- 
in-Asia, 

The hark known as Jfcof/oA (to which reference has been mode) 
i* imported by Bombay town, coastwise from Malabar, and is appar- Bwt 
fntly mied to tdaltmtc the Chim^ bftTk. It aella at About Rs. 5 per 
aiaand of STJ lb., or say 2J axmae a pound. Aofording to the Report u/ 

CrntTttl Drags (I90l| i., 119)t the price oE Ghiaes^t 
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kiilangarit pUchapuilum^ ot<r.; fokm^ Portu- 

peae* and bi^iec indi Peraiafl. It frp|)«siB to the Angttria 

of nuiiiy ftaokot borboliata atid travcUcrSp nud the bcUMiec, batusc, hiUth^ 
oi th<^ Arabav. It is thtyo^KittifAiih {caelooB) sigbecL for by the Israelites 
after the exodus. 

An csixtentfive olimbuig anntiab cultivated iliroughotit India and all 
’Kitrm countries^ Is supposed to bo irLdigonoua io tropie^l Africa. 

It u! uHnally sown in Jauuary-Febmery, the Ituit riponing in the Smu 
beginning of tbe hot Beasoii. !□ the United Provinces a special fomip 
known os is sown in June nnd ripens in October. In 

Wf^m India (Sind more eSpeciallj) tlio wateMnolon is a Jtharif crop 
mainly. Very frequently grown on tbe sandy beds of tiven!i, where 
plenty of room and a c&piona supply of water are available. Mention is 
ohan made, by writers on tbia subject, of a apeoial fortn grown in Bikanir 
oa almost pure aandj the (raiU bedng often practically underneatH the 
Band, There are tbiia doubtless many oultivuted condJitoiia or states, 
that vary in the colour and flavour of thii pulp, ansi aeusou and locality 
of piodiictionH The wdld plant may be eilher bitter or sweet without ^ 
any observable stiuctural diSerenecs. Tlie bitter form 
vSoSrfflf.) cQiues very close to V. r Wor//jir/i/^, when that speoiea Is 
cultivated. The bitter water-melon is Lu Sind known na itirbu^ and is MwikiAiL 
used as a purgative Medicine. 

T\m wat«r-EiiDloiu of the Upppf and Central ProvmoM uv tl-je hctU. Thoy 
m extsnaivriy t^mplay^ in the pEBpiiratmii of iljei^jota. Tti owda yieW A 
impid Oil iiA«d boih ca an iUujnmOnt imd in conking in timu of ftooftlty tMJ- 
moy arv pulvarfilnd and bakHj into In madtr-inQ^ they nro in conmcterabl# 

meh^I oq Bcconnt of their coclfng, dlutotio nnd atrorgtheniciu otudiiiiDii. [Cf 
(Bloclunnon. traniil.l, L, 66? Geitsia do Ortn. J^-alAu, xxx vi. I oiui 

^i^ant. by ^Ll ta Jr. Acod-t 3ri:l, H^r^, f., 651; LiiuHhnton, Tvy. E. Ind. (h*L 
Q MandtdslDp 1038, in Oloariiia^ HUt. ^u4ovvy. 

Bfl; Buchnnrm-Hamilton, StaL Ace. Pinaj., JtNJ t Lawn^nt^, Vo^Iry o/ 
fitu^nir, 34«; Firmhigor, JfojL fiords InA. |cd. Cninomnlp 1004, liSO. eto. For 
or Bcp^kw or Kinwolf, 5Vwi^, il, 4. in Rny. 

1.3^ 124 ; Oorynt, 16 J U ogflj aalmiMFiiilB. Mem. 

»“ foil. 37: Rnraphitia, BaUcea or Baakk, fftr*. Amb., 17fi0, V., 

t. cnlvi.: Joret, Le* PL dane rAnliq., IUC4, ii., 252 : ete.] 

Var, Uutbic and Fuller+ f.e. pt. ii., pi. 47; the 

uiMoj td^nda, iitakt etc. 

Tliift itw™ a pocufi^ form fairly local Aud muoh lou knou-n than thn pm- 
with in the Unitniitl iVovtncM* Pniiiah and f^indr whom [t 
d«i|4iiat«i diij^Mand. 0ulliv4itvd iJona with olhnr c^iouii from Vig»UW^ 
tir" 1 ' Mteii to n V^ETAaiiTE, net oa a fmitp boing nut intn nec- 

ac«la mmoved^ Libon buded in watf^, rwjsrt in milk. Cut inta etill 
pleCfli it ii eookod in tnrf^i% nud lieo (airly fiUfi^uly pickled nod oondied. 
mU duiiumd both by AfiihaEnmadane ^aid Hitidu»^ but nppsnn aa a 

to Fnmpoacun The iecdi am UKd vruiotnallt. Tliipy am MHlidiw. 

™> dnrd and cotoft pnndud. 

I-fiiii. : Bonavia, Cull. Omn^ ami lA^mans Ind., eic.^ 

I™! ^ xUcmiffwcBis. im, 65-72 ; Victor Laret, U Cidmier, iU aas^a 

If^l; (Jarralon, Fifteen Vrar* vilA the Lemon, 1891 : Moore, Orange JJUawiatm 
CuU^, ipS; MohoUa. Ttgtbook W Agri., tSSS, m -50 ; Cooit, 
i.r iaS- 91 : Dtttiie, FI Upp^ (?««?. Phin, 1909 , 

' l^Ln. Seng^ Plajils, i., 906-7 ; Firniingier, 3/an. 6'anJ, fvd, (ed* 
ammn), 1904, 276-64; Brandis, Ind. Trtw., 132-3; SirrACK-t 

the (iilTpfunt f&fnia of th« Omuge, the Leman, thtf Gtrou, the Lime le. T»0ai. 
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Tm ORANGE AND LEMOK 

and the Pomelo confftitato & tropical assomb^age of fmltM m many rrapects 
eomp^rable with tbo apple, the pear, the paaoh, the plum and the clwny 
-—a teiupexatu Boriea—^oitgh the former are Iniitiitely more valuable 
th&n the latter, becauao more widely cultivated and more exleamvely 
11^, Moreover, amce the orange ia conaumed very largely in tempente 
cliiBafi, cultivation in the tropics haa to be made oo the baaia of the foreign 
as well aa the local demanda, ao that oranges, lemoiiar etc., have beeomf 
leguW aiticli^ of trade all over the world. Until very mscntly Europe 
obUitied its Buppliaa of these from the wflnu temperate tracta of South 
Lurope itself and from tlie ialanda ol the Mediterranean and the At¬ 
lantic, adjaeeiit to Africa. For some years the quiclcor trauait ol steam 
navigation hoa permitted supplioB to be drawn from a greater dig^n t* 
than formerly, and both Etixope and Anmriea have,, in conaequence, come 
to be very largely supplied by the West Indies. Tlie great Bncceaa recently 
of the trade of hheae islands has given a usoful suggestion of India's 
posBibilities. There would seem evorj- chance that a large trade niay m 
the future be done Lu exporting aoniE of the fruits of India to Europe, mwr 
especially the thin-skimed Bombay pomelo, [C/. Ferrari, ilespiT,^ 
1646; Jonstoc, Ihndr, Hut. Nut de Athor., 1662, 10-37, pL vi^aviii.: 
Commelyn, f/wper., 1683. W7; Salmatius, Plm. I6S^, 606-77; 

Lccomte, ^fjcAr. iiTe^iCT-. Chim, I6!]i8, 7^; Sterbeect, Citrieuh., 1712, 
1^, 66-lSl; Votkamer. NvmL 170B-14 (2 vok.); Clatid, fit, 

iUlU Piam, 1726, pt. iv„ 0&3^7&1; Rtuuphius, Amb.^ 1750, il. 
tf- 24-35 1 Forstor^ PL Est^^ 1786, 35; Galledo, TraitS dn Cibifi, 
1811; Mncfadyen, Ukrm o/ Jatmica, m Hooker, Bd. J/unc:^ 1830^ 
i., 296 ; Targoni-ToE^ffltti, Crntni BtimeC, dc., 1855; also Rsvisir 
of same by BenUiam. Jonrn. FJort. $ocl. 1855, ix., 133-81; BiMa 
et Poiieau, Hid. rf Cuff, des Otan^t, 1872; Do Candolle, Gny. Cuib 
Plants (Engl. transL), 1884, 176^; Lelong, CuU. Citriu in Cdtfmia, 
1900.] 

much hilfl beeii mid till the hirtory of the IpeclM of P 

LIia works ebove Indjfatod^ that it msema (nipeftluOLU to attflnipt a 

of th^iuc^ intenwlitiB partieulM, axc«pt nioh oa hatv « bevbtg 

Da iadkO- Tiw SnaucriE and Cfuneoe nscdnlfl of tbo prapciiUeiB end osce of the* 
plocia carry knowJ^ge bock to a tiina prior to- the jSrit mentiDa of tbs 
Euromoa traditioD oE the G&nJca of HcepcridlCB, with |ta tm|deii<ok>tiiiMi JuwJ 
bj^titul trbAtavo- thcAe nmy bavB beta. [tW. 6uRiit«i» AytmUo, 

(d’Hwnvuitare) *d. HwIgt, 1844, iii, 178.) ^ »- 

It wodiB fairly (»rtom that tis ojtnta fruit bad been «WTwd t» Bin*P« 
W tndert lopg b€fur« ttaa Attempt VU nude to cidtivBta the plant 
« WM VAluod u « pnrfimie bIh UMd to protoot clothta from 
i^Bco* of Mrtam impottod conifenuB troodi trero aiiiulBrly bo employed, ami 
the Romm npiw to haVo njppo««d that the fmiU brought bom Media «*» 
tbota of tbo BoU-Brae pJaat bb the B«atad cafren woodT^ Thor* cofi bo Uttk 
doubt, taetoioto^ that the medom word CitniB vee dorivod from CtadioD oed 
OWOB Iti oetBin to tho circtUnBiaape mentioiuid. 

pMophroatuB fabaut ^ b.c.) ^ it the dfafrnn Midieum ot -V«/u* d#- 
."“3? ^ Vinwod aa confirming the oariy tmditionBi aomoa 
of Qtr^ But bo qwkks Of it u mjaed from eeed aown in vaeeo and eeami 

froju hoBfwy. aa the pmctice with tfia 
ratlw than to 1w norratMig A cuatqm foUowed by Uio Gr^cka. Th*r* is, 

fragirbect oE the c&aHMiy of ihs Antiphafl* 
quoted by which, il It CKO b«F woaSd A powibls madb 

^ Mt*hUi*rtKl by^dhwt Wo^ 

^ again the compilation known u the Gmpmiea (prepnrHl in the lOth «nltiay] 
lamippomd to be qupimg Mrlcia eutbcm wbo dcKribe the cultiratiiin uf 
iZ centufiM iMore Christ, but ben? ncein it is pcrhspe liii^y 

eirable to put mneh coDfiilenee in tbw writm. It may thua be a^iriu« 
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dimt DVid^KQC# of euIliVation in the gBjdans of itlw Koimuu do4i u&t oxut ptior 
io thfl fijiiit wiitiny of OUT omt. 

PAlludiu^ r* iV., 10}, who livod poafdblp aboot tho fifth ixuitiii^f Ah d, 

urratM Hm moUi^dt pureuvd by him in oulLLVBtiivg tikB pljmt in hit Sudinmn and 
No*p«litan poufifisloni, «0 that LtH cultivation in Italy by tba 3rii or 4(li OantnHe« 
foay be aooeptod aa bav^n^ been fuJJy wtabliBhcdm tfauu^ for many Mntunee thn 
pragrafla mada in Europe waa bat alow, do'pm to tbo 1 Ith dr I2th miturin. 

it may be aaid that wbila tho orafigt» i* mdig^Oi id China^ and th« Jiindg 
Id Indii^ that tho ditron onj^Inatod very poaaibly la Fdrsw and Modio^ wbito the 
if to doeely OMOcintod with tba Amibfl a* to ^ggo«t ita having come 
from Arabia^ Hin Arabft, at all nvunta^ carried it« oidtjvatioit to Alricn^ 
and Europa. In tba lOth coatnr^^ for ejcample^ we read of thiun Convoying ii 
fmm thd gardena of Oinan to Fldoatinc and J^aypt. So alao it ii gannraUy 
aOOpfrUsd that the inut bald in tlm Iwmd by thn Jowe during tbo Feoat of 
ToboimclH hu for many canturLca pa«t boon Lhc ditron. Eimo hoi^-cver^ 
produced ovidonoo whioh he thinks goea to jihow that the Hebroim did not Very 
pomibly know tfvo citrem much bafore the begmomg of the ChriatiazL bolUw 
hr cantanda that it waa very iikiily not the fruit 40 mod by the early dew«. 

Othor writw have, however, CdnLiHukKi that die Jewa ware acazcely likely 
to havn changod Lbe aymbol and yot rdtumod tba cGraiaGcdaL And it ia, mnre- 
ovar, wall known that a dow rolallotiihlp CUbaiated for many confurioa betwocn 
the Hebrew! and the people of ^ledXa and Fcraia, »c that them ja no reoaun why 
they ahonld not bavA known o( the citron Jong befom the Kuniajifl^ There 
hoa^eviir^ a loElg interval between the ^rat European c1hjwic» releremoe! to the 
and the detailed acCounta of medicinal and hoHLicaltural wiiteKt To 
Dnd^ ever tbia gap, Loret aasiim^ a knowledge in thafiC plimta^ pooaevaad 
by Uie Amba^ dnwi and E^^ptiim^ very much mere mioctit than the carheat 
hiBtorie tood^. Forc*amtwe, the cdwiioit ikrab and Faralan utitora who know of Fribn. 
lemon oredorapion (Dt ip 1} and RIimm (Coat* L, uU. 

2llJk wbodwedbe tha former* while the latter ia ahuded to by Ibn Baitbnr. 
avieqnna (£Je 2, J Ifl, 433)—the author meat frequently cUad—'ApparMltly 

tbeaa plAnu. [Cf. l^auitu (Adama Cdmmenh ), ih47, iii., 472, ] 

The Djanga woa not known until much Later than tha dtion or lamnn, 
Targioni-Tozaatti luliji ua tliat it waa conveyed from India to Arabia about the 
lillh century. W a have no knowledge of ila ha vino fOochljd Europe for a couple ol 
t^toriaa iaUirp whan it aoema to have been carrtad by ilia Mor>rs to Sevilla. In 
ujfl 13th ccntuiy we read uf ita cultivation at Palermo af^ BotUOr But, According 
(O the moat i^nemliy accepted opinion, the bitter orange noaolied Europe before 
™ iWoeL LecoinLo saya that Ihc Purtuguoee ciaiin to have taken tlm aweCt 
ora^ from China to Portugal Krocwlunre about 

** that many of the Inrlirm autbom^ who might be e^peotod 

historic particiilarn regarding the Ottron* iamon and orange, are 
■wtiwiuding these planta. Mnit^cFclomokfuilie refenenooto them, but Varth4ma 
lbU3p ]&0)i«whe inl&LOviaited€aimnorand!ub«cp^^^ 


ImllH intlviffL 



^ k ■“■ ■J ■“*■ ™*ihP ■»«« V bcxL'vau4A(|i^r MIU n ATKinim 

lHi3 teya the ' eoyle bMiretb neytbar wHeate nort-ynca* or fewe otlivr frtdteo, 
OntoM and Oourdw." Baber {MtmoirtM, J^lbi A.B.* 327-9} meoticni nine 
^Mwnt kincu of ea kauwn to hircL This ia tlwi earliest cpmpltitc ttatetneot 

fjffnramg ledion, cuJ Livation, The Ain-i-Alc^orit wrLltcil amptihea oome of 
oe pwioularfl giv^cu by Bnbar, but udda nothing vciy imtcrial. [Gf. Bloclunann. 

0^ J alao Jarrett, tranal,, ib, 124 J llm Emperor Akbar, we am told, 
““Wuramid the culfivatinn of oli fruite and breught aKpert gnrdcUerB for that 
PjJfpoao troin Femia Tartary, wlko dotibtleafl CEirried to lodiA with tboin nU 
^ai gped and deeirablo in the way of now fmita from their own eountriaa 
I4lue^t^ ^ Haki SoOr), l50fl) mak« fiequBiit mefitiofl of the 

P*t Jemoae* eUL.^ of India, Caylon and other conntriaa viaited^ but in such 
to iiiipiy that hik reodon knew overjtiung about ihxiu Rfioede^ 


FDd 


told fa* &3o/ epeaka in the highest tciuta of the orangM 

Mnwna of Mangalere = in t|ie cohi «f the orange*, " the rind* ‘ ha toih iw, 
}lJyL^ ^ plwiant than the juice/’ A century or lo later HIum^ and 
woert were faUewed by Humpliim, who giv-es a full deecriptbn of weral 
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IflTMiui nnil poirwlos. On& or tm of thaw fio i[>64ln of a£ wM, TIm 
fu'Dot omiga, however, he reffi&Me4 oa o netive et Chi-no, but nddsp ’' eome nna. 
Miller it a. netiv^e of Anibaiiia?’ ^umerouH writer^ rofer to the eWorte mode b 
Tni^in to improi'e fui<\ increase the orunge And lemon mpplie* ef tlint count 
Thete tioect the re fore, bo little ciioso for sm^riBe Ihnt tW nronges of Ointtn 
fliKiLild TiAve roaobnd IndJe e^^en before Babor'etinie^ Dr. Itunter lon|f 
t^uittho OAmc for One of our botfi-^known fonueof orange, vb. 

{of l^brr) or etmlara (Oe it is nOwnda^e caIIhI Jp w-ns but n Hinduiilani cerruptUin 
of Cjnlro, thuii indk-ntfug ite boen brought from PortugaL The name 

HtttMtiHfl pp III givwi hy botAnJetA to tho OntUfip doco not come from ourom but 
ifidimved from tlie AmHc nurond|f. Thie tweamo rudmad/ (narany^) in tho EVniui, 
nod ita e^ulvAlent in Sn-FiMkrit is Und in tho llindnatoni p^nciflyt. S'aiiM* 

I hAt begin with nor g 7 mnrall>^ denote f Tlie nnTiie orange come to Englii 

through the Moots, and booimetlih*Oni|e in SpAnu^h, kironu^ in Pbriuguctio, orantw 
in ftnliBin, orainger in Frenohp eranym^tm* In Oormim, Atid tliO like. ft?/. Ugun, 
Hi»i. BarhadoM. IttfiT. 83; TerT^% Titiwi* fnd., 1685 {end. Hnverfih ! t>rin|?i™* 
Svrati, IflSD, 43S: Le Comte, Mem. 4e itt CAiW, I., 17^ ; Also 
ftohnoidor reviowp liiet. J^uro^. Pot. in VMmt. 15 ; FoPS<k«P, PL Etc., IT&fl^ »; 
iSJMr Firwf Letter EooJ^, SI; Wipe, Hindoo Medieiwie, IWl; Wicunrrf, Pk 
d« P^tem^r.,L ; aJSS. rLj fi9d, fl31 ; Joret, Lte PL drtn* 1004, 

C- aupantLumf Ziuii.; Fi Br, Ind., 5l5; Roxburgh, FL 
iiLj 3&2 ^ WoodroWp Not^ on ifie 0rangt4 and Lemt^fiS of India^ 1890; 
DeitiAn, Btldtive: Afmt of Stocks ort which fo B^td fMin^p If.S. IkjK. 

Btili, la&l, Nd. 4; alio btewm of Fomol/yg^, BulL No. 1, 57^7 ^ Re^Sdil 
Amherst, 1S9I-3, 47-50, lSO-1; 18tfl. 2|-5' Kew Bid!.. ISH UT^ ^ im 
266-71 \ Webber^ Fert^ af Soil ms affecting Omn^ i« He^th and Dimss, 
ill UJS. Yearbook Agri. Befd., iS94, 193-202 ; Stopben, Supl. G<w. Gardens, 
A*fl^pifr^ 1899; Mukcrji, Jiandbook Ind. Agru^ 1901, 49<i-2; .^VaroTisolMi 
ilnd Soskm, Die Orang, von Jaffa, in Der Tfopefipflanser^, 1902, ’vi,p 341-62; 
Cooko. FL Presr Bomb., 1903, 190-1; Dutbie, FL Upper Gang^ Plain, 

1003^ 141-2 ; The Bitter {or 3r!ikll«) and n\&> tbe Sweet Oiange. 

The bitter (or Seville) omngo, though Boraetimes spoken of ns indi¬ 
genous to Indiup ifl there vety little cultivatcU. The so-called wild, of 
perkapa only fully acclimatificd plants thnt have been icconded oi niet witk 
Are botenic^ly ncArer the sweet than the bitter (or marmalade) oratipt B 
seetna highly probable, on Ae other bandp that at leaat Bome of the forna 
ol the Siveet Orange came to India Assam, t he route along whi A jnaoy 
other Chiueae plants ha%'e psssod westward into Huidtiataji. Thera tuav 
be said to bo four or five chief centres of Indian oiange prodnetiofl 
Sylhet in Assam : Nagpur in thr 0«^titTfll Provincefl ; the lower mngea of tta 
Eastern and Central itmalaya (Sikkim, Nepal, GarhwaJ and ifamaou) ^ 
l>eJlu in the Pan jab ; and the Deccan and South Inilia (Poonap Goorg, 

Bonavia speaks of four chief races of thh fruit, viic. (I) the Smiaiu (a 
word which he writes Suntam"" and regard!? oa of Sanskrit origin anil 
not {as atat^ above) a corruptioii from CiiUm); {2) Keonla, or tJ« 
common nuri'i^i, p^uced hero and there all over the country in gardco^^ 
not special plantations ; (3) th^ Maka or Fori«^—the bloed-oran^r 
introduced in IS52 and now fairly auccesafnlly produced at Cnjranwiia 
aud also in gardens at Lucknow; and (4) the"Mandarin of some 
(C^ cor.mfifOt% a uativo of C hina and Cochin-China and the 

Toii^'nc (C var. Oiiuor), Both these ate oecaflionatl.V ^ 

with in gardens but can hardlj- he regarded as miportunt Indian frthti 
alAyugb one of them appeam to have been cioe^ with the santara ui 
producing an orange coiumotily met with in some porta of the 
and Bonth India, which is aomeHines called Indian Mandarin." 

The santara or fUfi^ftrra (no/umn^ of Sanskrit) J@ by far the 
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qwility, fliiil may- be Mid to be diatliipiisht-d bv ita t<-!1ow colour ond 
stui or jactet. This is the oranga of the si^eciai inJian plantations 
w&ere t^isge-gtowiiig becomes nn importoiit imiiistrv. Bnt there would 
apf»« in India to be several very iliatinct forms of the jwnwm, dne verv 
^blv to peculiar methods of eultivation or speciaJ climates. The 
dutnbation of the raees of tantarn oraiice mieht be (nven as follows ■— 
m tie so/fA Nagpur. Delhi Alwar. Gaigooiir Lahore and Multan ; 'i,t 
^ oud P«„a, S^yaroy. Madtas. Q»tg and Chylon; tie 

tatt, Nepal. Bhutan, Assam, Ehasia and Btima. 

The S}/het at now correctly the AAas/# orange is the best of 
the senes, end it may ^ described as the fruit Ijuowi in Eorape as the 
vhinft orange. One of the most itaeful papers on thi* subject is thet 

Soc. I»d., Ides. 372, briefly reviewed 
orange, be saya, is invariahiv raised 
[ptm seed, and the plants eomc into bearing in four to sii vekra. It 
t ^ se^Jiugg Jo better than gr&fts or bunitlinro tbotiirb 

the latter ™me sooner to lanturity and afford a more unifo^ quality. 

hen grafting h punsuerj the stoch usually employed is the lime, and 
«nne say the wild plant is preferable to the cultivated. 

the pr^nt article was penuod, B. C. Basu has contributed 
K^qiA ' interesting account of the 

ttiT tti it^ultivation, for which apace can only be found 

th<i nisin lundred square cdiles. The plautstions commence on 

the plains aud rise to an elevation of I.aOO feet. The aatdens extend 

no int^riw Blong the deep t^Heee which««( 

balk of cbe omngea consumed in BengaJ and Assam. 

hlnil ciawy o£ the most productive of which lav on the 

l“l:ll11JS,'"'U'e''r' “■ <« a* -ae left b“ Z 

KbikMiii oran^ j-i said to do best on limestone soil. The 

they admit a wide mnge 
ne^ f^tiy^^pendeot mainly on eoU and the 'aspect of tbe cardeS! 

liS a« w ^ of niisiiig stock from seed. The fruits wifh thick 

Wdlinif though the pulp is less juicy, because they stand 

*iichtlv ffnm frk * ' ^ observed, differs hor& and tbpife verv 

“ffi py S'"!'!"**. i~ »y..» 

i* Se tT old, and during May and June. A hole 

lOffetaiMrt plfliits deposited ftt distant appraxiinatiplv oi 

of ahooTs^™ nevn used. By the end of the wins a number 

rwt BA formed, and in time one of these is preserved, and 

'iihtTo tTn " pewnt stem, removed. The plants begin to beor in 
hoier ijiBMt whfrh uncertain owing to the ravages of 

«»n™ season numbers of plants annujally. The 

»in ^ D v” ^0FelBber and closes in Mao-b. The eiport 

beta -ncstly live in Sylhet. henceZ 

that name. The usual whgleMle 
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Tbs supply in^nded fS ^ 2,300 fraita, 

Ppy t.mled for Bengal is taken down to Cbhatak, Lf cawfuUv 
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urniiigcd on. ti trt!'ilLE,, no tw'o fruitiS boding ollowod to touch eiich othpt. md 

then expended Iwm the roof of the house, the Eruit fiiay his prcacrviil 

for months. , . , 

This orange is eonvevwl by boat to fokutta, where it is siometHaei 
apohcti of as komla-Htbu. froiii which cirfumstance Pmid thinfe it uuiy 
bo inferred the orange was derived from the ktogdom of CouiiUn to thi! 
east of Caleutta, and not from Upper ludiH, There b but one coinplaint 
in Bengal agpiiist the present supply, nBindy that it comes in the coIh! 
in place of in the hot season. This has led to immcrous efforts, with 
indiffeceitt results, to obtain a second supply of equal merit from other 
localities. In Kullu, for esample, the fruiting season is niqch later, oui 
an effort has aeeotdiugly been put forth to send supplies to hi mis iii 
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April AHJ May. . , 

jVajfpiir.—Mr. J. H. Superintendent of the Goveriiinont 

Botunk Gardens, Nagputt publbbeci in an iiiatmt rive account 

of the product ion of orangea in the Central Pfo\'iiioea. Mr, 
a letter publkh^fd In Fittniiiger {ic. 2T7J* funiiahe^ other particukra 
of inter^t, Stephen irwpect^ several larp oraugc plautstionH 
found that inhere carefully cultivated and liberally impted the irpe# 
were healthy and fruited freely; where neglected, the vdeld wa? so kir 
that the gardens were iiot rcrnuiierAtive. In every instance the pUni 
grown was the Nagpur auuifrici budded on the lime. Tliis is behead 
to produce a thinner ekin Rwd a sweeter and Uloro iusciotm fruit tluiu ^Iwa 
budded on the citron or jamhirir The Sylhet av'atem ot raising from 
seemed nowhere to be followed, beeause it is believed that such pla&Es 
take from fifteen to twenty years to come into bearing. The 
in January to Match., and when a year old the bnddiug of the orange i* 
made on the eeedlings. They mature in the aisth or seventh year, anii 
in about niue to twelve years are in full bearing ■ after that date twy 
deebne. In Ivagpur the orange poldrt (or can yield) two erops a fv&Tr 
The planta flower In February t* Alarch, and the fruit is ripe an 
November to December or January. The aecond flowering b in 
to July, and the fruit ripens in March to April. The oranges oi yn^ 
aecond crop are the Hweelest, and, eomiug as they do at the beginn^ 
of the hot seaaon, are much valued These are plucked greeu, and iqji^ 
are rarely allowed to change into the rharacterisrio yellow colour oJ tPf 
other crop. On tbit account some writers have regarded them as hem? 
bergamot oranges. 

About the middle of Slay the roota are expoee^l and the pl*f 
manuriHl (according to the roots are exposed and the manure 
in October). Pruning ia unknown in the Nagpur groves, and, except 
be watered freely in the hot seaaon, the plaute reemve little or no furt 
attention. R. S. Joshi. Kai Bahadur, has just publi^^hed an 
the orange cultivation of those provdneea Jaurn. Ind.^ 

pt, L, &i-9) which win be found to richly repay perusal In the ^ 
of cuJtivation he uiakesp to all iuteiita and pmposesj the ^me fac ^ 
already exhibite^J. He urges the necessity for high cultivationn - 

on sqUs with a liberal supply of hme^ and rea&itis belief in bu^*^- 
The stock generally useil,” "he says, b the swetfc lime 
but the common eitrofi (soiMhifri) b aho very often utiliaed. Bu^ 
the orange grafted an the latter stock produce treei which 7*®- | 
with a very loose skin, whilst those on the former stock have a more close, 
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POON'A AND OOORG PLANTATIONS 


Adhering jaetpt, allowing that tlie stock has a distinct jtiHueiicc on the 
bud. The loose-jackb.'t orangea are preferred lor local coiiamnptioii but 
are not ao gomi for eiport, os thee do not stand carriage well. Trees 
raised from citron atock come into bearing more i^nJckiy' and have o 
WfibEwhat longer life, but tile fruit from the sweet lime is sweeter and 
has a thinner skin.''’ 

Speaking of the diseases of the omin^. Joalii eav» that in Nagpur 
the raoat serious U caused by a fungua whieli tesulta firat in the withering 
of the tips of thchranehes. the rot gmdnally extending down till the whole 
tree ia ileatroyeiL The produce of the Nagpur gardens goes niainlr to 
Bombay, but recently Caknrta has drawn on iho Central Proviucea' If 
the late crop could be made n apccial feature, it aeems probable the Nagpur 
supply would bo much appreciated by Bengal. 

The oranges of this locality are inferior to those of Sylhet and 
Nagpur. The rind is thick and the juice relatis'ely poor, both in devour 
aad quantity. The supply of the so'called Dellu orange, which, in ad- 
Ation to meeting the local tnarkets of the United Provinces and the Panj Ab 
dmwn upon by Bombay, comes from the neighbourhood 
of a>lhi itself and from Gargaoii, Saharanpur and Alwar. etc, Nepal, 
tiarhwal and Kuniaon produce amalJ but sweetly flavoured sanram 
oningea, Dy. Bonaiia tells us that the aweeteet orange he ever tasted 
WM grown in Nepal. 

/^oa.—Woodrow wrote a useful report of the orange cultimtioa 
of Western India which was publiaheil by the Director of Land Rerurrls 
'jj-■ ‘ subsequently epitomised and amplified by Uooke. In 
Mmtioti to the sfitiMm orange, the I4du of the Deccan ia largely protlucad, 
Hdis often a miilforni^tion in tte form of a. iuppl^itlentar)' seriiis of 
paps near the apex. The Mosatnbique orange and also the Mandarin, 
w n so called f/df Iddu)^ are frequently met with. Indian ^lamlarins 
^ g^ to look at but inferior in flavour, and, as alreadv observed, the 
«/ jWn ta probably only s hybrid Mandarin, 

The Cooi^, Myaaiv and N/IgM oranges ore much spoken of, and 
fooatitnte the chief supply of the city of Madras. The Coora ia the 
oiTO tnoftt III demand. It aeems a cross between the ordinan* snutara 
m ™. Guatav Haller {.Jpri. Joutn, Ind., 1906, i,, pt. ii,, 

bu ven- recently written a useful account of the “ Orange Chd- 
IT 5™^^ " method of cultivation he speahs of an very 
^ Pqeeds are sown ia nurseries, where the plants remain till they ate 
t» or ^ feet high, and are then trsnsplantetl 18 to 20 feet apart.' The 
WIT aubaeqnent attentiou given is to protect the plants from damage by 
to keep the lields clean. .■It six to seven years the first crop is 
htit . ’ 1 i» to be attained the plants must now be manured, 

" ri* ** ^it*lly done in this respect. The llowering seasons are 
^wijer to December, and again .April to June. The tniita of the former 
th* ^ ^ Ik ®oii*B-quence, as they do not ripen properlv and constitute 
^ e^citledmonaoon crop, for which there is littk demand. The other 
u i^**v**^ flTcat value, is hari'csted from January to March, and is known 
^ not-aeason crop. The average duration of the plants would appear 
natK ihirty years, l^tly, Haller discu^ the disease.a and 

LmLi t nientiofij ^ LuMUtuthitH pafa&ite and the borer 

tam l ^n^vnlentx 

ia —It if ijnite impip^^Lble to fiimfsh any particulArd 
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THE SHADDOOK OR POJnSLO 


CITRUS 

U^CUMA^A 

Tf4do in OrRTt^oa * , . h«. i . 

u tci the extent of the traffic in these faults. They d& not appeii jwp*. 
ratelv in either of the records of internal traffic or external trade^ In 
the Asi^am Admirnttmion litpofi for 1901-2 it i& stated the e^orto 
from that province came to 74,000 maundis, %'alued at Rs. 3,80,000+ But 
we have no information as to the are* and yield for the whole of Iiulii, 
and therefoTO the total prodnEtiow cannot he even conjectiLred. Tlw 
ang^cestion has been made above that India with advant 4 kge lollc¥ 

theiead given by the West Iiidies+ and look to Enrope and even Aineria 
as hopefaf markets for the profitable disporal of enrplns Ifiiits. Before 
this can be seiiemiy contemplated production must be pnt on a tnon 
certain h&m than at presentr and thus is not likely to be occompLished until 
European planters of India are Induced to become orange growers^ Soms 
few ycaiB ago 11804-5) a few pare^ of Kagpur oranges were sent to LondaQ. 
Messrs. W. Hutchinson & Co. reported on these. The brokena protioutuiwl 
the fniit the best they had ever seea^ and %"alued the oranges at U. 
apiece. They arrived Vhen the supply of orange from other countriia 
had come to an end, and were thus much appreciated* The suppl y waa ^ 
howeverp discontinuedp and never seems to have been again renewed 
To organise and maintain a foreign market an unfailing supply of a hsed 
quality must be assumi. This would mean increased prwlnction with the 
definite idea of export. The deinauds of the local luarketa s^in to ab«tb 
the present supplies, and the profits of produdion are sufficiently highp it 
might be conjectur^n to have tempted increased cultivation. 


Sui^cp BIO£kl. 


EipotfiMal^ 


BJELF.p 
il.p 340. 
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IqEnhJtiirfJOb 
laid XpiJ!ka. 


lUrkl 

nuxfbotkn. 


C. documana, Linn.; FI. Br. Ind-^ i-t 51fi; Tus&acp fl 
1824, Ui*, 73-4j pL iTp IS - ^mthaiUp Beu. of Tttrgimti-TQzzeai, in 
Hon. hW., 18^, ix., 172. The shaddock, FomelOp Pniiiclnoso [pompar 
nioHJiCr Fr^J; the 77»oAa«N]hu+ brWdt’i-aihu, jrtitfopAaf, chalx^ra or cAnbJiWfli 
hfii 0 f-n£bu, hijoto, ftapanos^ bomhatinas, p^rnpkmu^, etc. It has ep 
S anskrit name* It was known to the early Dutch traders as Pompehn^ 
( ^ purepkiii'citronb hence some of the modem names- It reach™ 
India and Ceylon in the 17th cantiuy. 

The pomelo Lb presumed to be a native of the Malay ArchipN*^* 
Introduced into India and Ceylon from Java^ hence the namB 
#«e5Ef; carried to the West Indjca by a Capt. Bhaddock, Kumphius, w 
lowed bv Roxburgh^ waa the hotanleal author who described this fnut, 
although the suggestion may be offered that the Pomum Adami Cc^arttw* 
(or Black Lemon) of Ferrari and also of Commelln hear? a strong 
blance to the pomElo. It is certaiin that neither Baber (In 19) iiof 
(1590J allude to it. Buchanan-Hamilton studied 11^7-11) the distpeu w 
'' DiBajpUTp Eangpur^ Paraniyap Bhagclpnfk and Bihar^ and the . 
Patna, Shahabad and Gorakhpur. Upon each of thflse he 
the Government a voluTninou^ report,"* hut only one, vii. Dinajp^p ^ 
ever puhlishefl, US written by the author* and that not until Iw* I" 
there says that this plant was known os battdii, but that it could 
yet bs said to have made ita way from the gardens of the 
(jS;tar. .4cc. Dirtd}.^ 106). In I per&onallj explored a 
portion of the districts of Dinajpur^ Rangpur and Bogra, aflo w*. 
safely affirm that no village exists now without its pomelo 
India and Burma at the present day, itis^ in fact r one of the moat 
of fruit?, hut more oBpecially so in Bengal and South India than m 
United ProvinceSk the Central Provinces or the Pan]4b. The beat qn^ ■ 
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CITRUS 

THE GRAPE FRUIX mbdica 

CttTVlIL 

ii the thiJi-akiismud Bombay poin^lo, hence the South Indian tiAtae of Botab^r 
hombalinas. Pijn*. 

It li & fairourit^ with the Natives of India^ the pulp being either whitu 
or red, uccording to the ^^riety gfOitfn. The beat fruit ia to be had about 
Chrwtmaa timOp btit Oe^rtaio qualities nifty b« got very nearly throughout 
the Tcar^ In Bengal the ieaaon la Auguat to December. The name 
“Pomelo or Pompoleous(in Cape Colonyp Pomelnojte) ii usually 
given t€ the U^-sited fruitp -'Shaddock” to intenuediate and 

‘‘ Forbidden Fniit to aumll toxim. Tlie cells of the pulp are very- large 
and oaturally separate houi each other—a peculiarity that has led aonie 
people to speak of it as the “ Gtupe Fnut " or " Grape Orange," The 
^parated pulp b largely eaten in India ft* salad. The Bombay pomelo 
b the one that should be ruoflt cultivated and exported. It may be 
rabed frotu sued aown in February, or by budding in FebruAiy- to Ifarth 
on the camman limcp or by layers made ui pnta supporEed high among 
the bTanebes. Scedlmgs take longer time to come into bearing than 
kysHngi nr buddingSp and ore leas cerEaim 

The exports from the Bahamas^ Cuba, Jamaica and Florida to the t?T rm. 

Uoited States have recently aadunieil considerable importaDGe+ The 
traffic from the Bahamas oJone waa in 1902, T2SpOOO fruits. This bHow^ 
what might be done wore India to commenee to export Bombav pomelos 
to the United Kingdom. 


D.E.P., 


Viii,gpr«ii 

ORthu 


C* niocILo^ FL Sr. ind.^ i., 514, There are manv verv 

distinct forms of this species mot with under cultivation in India. Of 
these, the following al^traet of the voluminous inlormatioii a^-uileble 
iQay help the reader to dii^over the special details desired:— 

I. Vftr, menUda prDfnr.—The Oitniii,. AdamV Applo,. etc. Beam huinv iuuiua CitroiL 
ia ttifl vareaeulHirB qj IndiAp such aa or ifijavn oad hi}<m (fogj^livs ot 

Uo pruviofe of thnt name in Ealikrurtan whioh Baber tdls us wii^ fomeud for 
usairoiw even in 151Q), Umhu, nimbu (ar bara iumn} {its Peisiau name), 

jwiru, Aa/anA;, mavaluTtg^ eto. Im Sanskrit norMw are iHdfu/ttFt^, 

and fj n^ia ti> hnva been faond wild in ClutlHgoji^ 

W mion net Allinled to in PrfMn'e Bmffol Plana); bv ntilvfW ft hiLe been re- 
as wJXd in the EbnaiiL and Oaro klllft -ftod. also in ICuixmOfir 
(Htron is cultiv^ated sparingly m the warm moist regioiii of ludia^ 
one form beLag so large as to resembie a pomelo [is possibly the Poncire 
^lon of Europe^) Another is the bugered eitron, a curious fruit that 
cHmftAift rerngnises in some of the decorative designs ot Assyria. It 
MrtEts to be mtimateiy associated with most ot the weird fables that gta%i- 
«te arouud the Vtlrfa. The citrou is best propagated by seeds or layere^ 
inmager alludes to the fruita being in Assam ripeued within eai^hen 
befow being removed from the treen A similar practice may 
ongioated the stories of citrons in the form of htimau faces, 
to the fruits havmg been grown w-itfaiu moulds of the desired 

Idtaonum or —Thn word lemcn comBo from the Ambte fhniln, 

F^Miaii becamii t be Hiodi nm, /*mbu or nimbu. It Is Speci- 
liidinn people «e the pft^nrt ^hiU) nimbu^ inma |or Ao?*™) 

"Df Perekti! lAorn-h'fMtti, end an thn kuiimlak ct Arabic imd kalinbak 

The jri]d form gf the kmon t^js not bwn recorded A» met m-ith in 
pkut mentioned by Hoyle, iladdnii and others was more 
^bab y the^ time than the Z^tnons are,, however, fairlv ex- 

*^^ely cultivated here and there all over India, Still, the true lemon 
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THE SOl;K AND SWEET ^LDIES 

ifl hardlv qne <ii the repiiarly grog'll fmitiS* in tlie gardens of tlic peopb 
gerperfllly, but rather of the weft-tfl-do and the ctuioua, 

Var. acUif Ktw BuIL,. 113-6^ 177-^'^ i^-r t]ii> ^ur LinM of 

India.—Tin* m iIms laniim of muBt writers, anti ia luidoubtaclly a naLi^^ 

Ilf India. It i* tbo true nil&u Or nrbu^ afmiu, Iii-a, etc., and ia the of 

Batwr* ihe jamhira, limpdka, HTWjttt?i, rfjnpiiJti and n/oi^ (according in Duttj 
*>r tlic S4iJiakrit aufhoirw (8iuirtlt4 1*4, HenaJer), 1B44+ L+ £0). ThiB ia ths |i4aat 
uaually iisct with in a wiM atal* in tls^ wami valleya of tho Uinailaya. The™ 

nunwrotife <]iillii'at«4 of it, tJic two chisl being a roiicud lima (p^i-iuA4«] 

and a Uaig litm {k^tui ^nimhu or itim-akJmicd nri>M). Ttic thin-fikiunaj 

liinai of Jotinpiiir and Azanighor are cotnbnitod. Then tlicro are in Jidditimi 
the ^rf or omaJJ round time, the ffom or ovnL fruit, the Chini-fr^/ra, which miajcii 
roBcinbliM an orani^, the t^murufi, a very largo lime, the of Indian 

t}ie Hajoura limwi—a sort ol citroa-IemOiiL. the and Bihart Jitid aMia/ 

Oihere. 

The Sour liitie ia easily reptoducetl by layers or iseecls, finer umtlitiea 
being hudded on tbe eammoner e^iid h^dier wild i^tocks. The wild 
lime i»K in fact> the chief budding atock iur all apecies of oi^ugep kwen 
or citcon. The juice of this fruit is tiniveraelly ueed for flavouring aonw^ 
curries, fish, aince it Imparta a pleasant acid taate and agreeaole 
flavour. It ta also largely uskl in domestic medicine. The ^majl soar 
limes ore eitetisiveJy emploj'ed for sherbets and in the manufacture of lints- 
juice^ and the forge ones mode into vorious preserTes. Baber refer# to 
ficvenil forrtifl of liine^ so that we have abundant evidence that they have 
been known and valued in India for many centuries. 

In the West Indies the lime is apeciolly grotvii in Moatseintj. 
DominicAp Jamaica and Trinidad on account of the juice—the hnie-juiefl: 
of commerce. The reader TrflJ find a highly instructive paper on the 
TpVest Indian lime Industiy^^ written by _4. J* Brooks (Jo«rM. 
tfort, Soc., 1907, mrii.j 172-^). It will be fouud to deal with the 
following among other subjeoU oI interest:—Histon^ C^iUivatiod, PestA 
Fruiting, Essential Oil, Ra"*' Juice, Concentrated Juice, Citrate of LimCj 
Green Limes, Improvctnetit of the Lime, etc. Brooks informs that 
" the jtlice ia exported in ita natural or 'raw" state, or a* 
centratetl' juice, the latter being one of the chief sources of 
scLd.” There would seem no good n?ason why India might not parti' 
eipate in this trade. 

4. Vafi ymcttl f>r Swwst Lime ol ludia-^na ^lajifeiMi nih^tr 
amrj^pW^ etemiirhum^ c4o,» and tb* monlAulfar^fila of Bonakrit, 

Wight regarded the sweet lime oa imUgetiDtis to the Nilgiii hiil#. 
It wfts known to Haber, who apparently did not much apprcckte awret 
Jimea or aweet oranges. In the Turki copy of his J/c^noira there is s 
footnote written by his son HumoJun to the effect that Baber's dislUra 
to the amraiphal was “ u consequence of his having been Jong and 
addicted to ihe uj^ vt strong drinks, whence he naturally did not like 
sweet thingi.^^ It has, however, very' httle flavour except that of iwee(- 
ness, but being in season in August to October, wheii orauges are not peu- 
curable, it is much appreciated by luitny persons as a cooling and rtfresbuig 
fruit. But it aeems highly likely that the sweet lime ha* by many writef* 
been frequently confused with the bergamot or green orange. It ia 
fresh, or after Joeing preseiwetl or cooked. 

The sweet lime is very largely employed by the Delhi orange-growrJ* 
as a stock on which to bud the sattiara orange, and tliis fireumstonce nisj 
to some extent account for the peculiar flavour of the bt«st Delhi orangefl- 

ConciaaSoa ^—ft hm not been found possible to affonl space for mure 

m 




LDIE-JUICE: OIL OF LEMOI^ 

^hfin tlio outlini^ of thii Bubjert. Details of cultivation, of the 

cli^cascfl to which the variouB species are liable^ j^s well os of their re- 
ijijective industrlftl and iwfi, have had to be aJ] bnt omittiHl (si-e 

Viflflgar^ p, 1110). CoiiBiiltthe Phammeo^rnphia Indica for thempentio 
faeta, and forpartictilara tegariliu^ the perfuuies, Gildameister and HoS- 
mann^B (1000^ 460-^^); eu also tlie Edmirable paperbj Burgeas 

aikJ Child in the Journal Soci<!ty C^^mkal Indufirt/ {Dw^ettiber I^I). 

The ealtlvatioii of orangea. lemons, pomelos and liniea oE IndiB^ if 
orgauisctl on a more extended and ayBtetoadc fashion: than at present, 
would of necessity Involve End advantage being taken of eaeb and every 
pTofitiibliif outlet, such as the preservatiun of the fruit (candied), the pro- 
duL-Jlion of lime-jtlice, and the raamiEacture of perfumes and oils fcitral, 
bi^rganiot, neroli^ etc.). The “ oil of lemon ” is one of the chief on rf imm 
industn^s of Sicily* The summer crop is exported as Ireab fruit, the 
autumn or ainter crop is manufsetured locally into the jnico and oil for 
which that island is £atne<l. But it is reganled as very injurious to allow 
a tree to fruit twice a year, and hence the December crop Ui aa a mki 
preferred. The lemon begins to yield when five yen tu ohL When fifteen 
to twenty years it gives 1^000 Eruita, and when full growm may afloni from 
3ptXX> to5,000. In the production of oil and juice, the fruit is ent into pieces^ 
the pulp scoopeiil out from these, the peel soaked in water for an hour 
or two, and then pressed b3' hand over a sponge in order to separate tbe 
oih If candied peel is to be prepared, only half the oil is so expressed^ 
otherwise aa much as can be squeezed out is taken^ and the wnst« peel 
pven to cattle. The pulp is pressed for juice and the residue used as 
eattle food, Such is in brief the^ procoae nsunlly adopted in the preparatipu 
of lemon oU and lemon juice in Sicily. 

If an Indian industry w'ere therefore organised, a large abani in the 
profits oE cultivation would have to be derived from these and other 
sources. Much care would have to be expended in selecrinig the best 
stock and in ascertaining if the lime, in place of the lemon, would meet 
all the iMe^ities of trade. The Hme W'ould in all probability be better 
«iit4Hi to the chmnte oE most distriota of India, but them esdsts a wide 
range of fotnis from which to select. To organise an export traffic in fresh 
fruit, it would be Indispensable to have spedal shipping arrangementa> 
iitice tb? fmit would be greatly injured if consigned to the hold along 
irith mixed cargoes. Quick transit, careful packings and good storage are 
ea^ntial to anecesa. [C/, Kew Bull., 18P2, life j 1894,114 ; 1695,26fi-TL] 

CLAYS* BRlCKSp FOTTEHY, ETC.—Ceramlo Art and 
WareH.— Montgomery Martin^ Hist. E. iitd. (compiled from Buch.- it, 

Hftra. Reptt.], 1^, l’., a47-9. &35-6: ii., 165. 167-72. 256-7. 948-3B, Cliy*. 
ph xiv.; iii.p 20&, fiSl ; Malk-tt, S^re. /nd., 1&S&, xxii., 

]r39-4d; Hullandp Rec. Otoi. 5tjrp. /jwf,, 19Cl5« xxxii.^ pT. i., 104. 

The cAi'^ni, chikUa^ JE^df^munptM^ bifiiw5, kriihna 

ttc. 

S^ir T, H. HolUud., Director of the Geological Sim'ey of India, in his 
fcnew of Mineral Predudion {Ic* 104), oWr\'e=t that no statLstiot 
approaching any degree of completenesB are obtainable to show' the extent 
of the undoubtedly great iiiduatrial value of the clays in India. They 
melade the common clays used all over the fountri' for the manufacture 
1^1 brinka^ tilcfl, and the cheaper Eoims of pottery^ ^ finer varieties* nsed 
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ict glazed polci?ry. which In places has obtaini^d a rL-pututbii for artlftic 
merit; fire-ckys, ntiaud in con^ldcrabk Qttauttties on some of nhe Gond- 
waiLfl coal field; and fiillcr's-earth^ wliich h lained In the Central 
Frovincea and in Rajputaca/' In these brief aentoncca HolUud 
(nmished the chief tiiida of clayg met with m India. In tlie tetiuirkfl 
that follow, these will be se^^ralJy dealt vrith^ ejscept thnt^ aa a matter 
of convenieiWJe, the claya used for all kiiidsof potten- (nn^laxed^ paiat^ 
and glared] ^ill be taken up lost instead of eecoiid :— 


Bricka ftH4 
Tilaa. 

BMht 

PmdnrtlcaL. 


Eajif lEt'UiLtL 
PrmcHqo^ 


TbrH Eiadi. 


Ebttfta 

DonMUty, 




k atid Tile Clays.—Until the middle of the Lust Gtntufi: 
it was thonflht necessary to import bricks from Engbn^ and that pre- 
judioe serred to destroy the hopes of Jk. George Macdonald, who in 
became virtually the pioneer of European brick'inakijig and potterr iii 
India. He failed disastrously to Interest the Goverimieni: engineers and the 
building trade in th*? products of Ms facton" at Eaiiigauj (Raneepnge). 
In ISSI Mti H. Gb$s directed attention to the Jabbalpur supplies^ a^ 
as a consoquenee the Geol^cal Department deputed Mallet to tnqdftf 
into the clays of the Central ProvinceST the result bemg that the clamia 
of Uwaria ivere urged very- stronglj- It was pin led our that Gondwiiia 
clays were abundant, coal and fire-cky on the spot, felspar obtalnabk 
within four Tuiles. while chalcedony might be collected in the ifahaciftdi 
near Chaudin. Messrs, Bum k Co. had meantime founded their pott^rtM 
on the v^ir spot where ^[acdonaM failed. It k said they now turn oat 
about 30,000 bricJiis a day. including glared bricks for bathroomir ard 
blue^chequered damp-proof bricks for stores and godowus. And about 
the time of >[n1ktk report they esetended their operation by opening 
out their Jabbalpiir w'oi:to+ 

But brioks were used m India long before the arriviil ol the Englbh^ 
aud aome very old eriidees, fortidcitioiiiSr etc^, seem to have been eon- 
stnicttHl with large thin bricks nor uuiike those employed in ajicEenl 
Europe. Such bricks were receiktiy found, for example, by Dr. Scein 
in the ruins of the etc., of sneienl Khotan^ of a date of the Tih or 

8th century. Abnl Fazl, the chronicler of the Emperor Akbar'fi reiga, 
meutiona three kiiuls of bricks, “ burnt. haU-bunEt. unhurat/^ and oh* 
aervnes that the Emperor bad fixed the price for these. The first kii»l 
he adds, were usually made x'eiy heaw. [Cf. din- i-Akhan\ 1590 (Blocb^ 
naaiin^ tmiiaL), 1ST3, ^23^.] These three gmdee are met with to the present 
day all over India, and in fact most houses, garden walls^ etc., of fin* 
peasants of India ate mainly consrrncted (whun bricks are used at ftO) 
ol aim-driod bricks. But if Indkix fire^i bricks have not hitherto home 
a very high reputatiou for fttrenath and durability, k has been upheH 
that the cause oi Inferiority should more often be sought m the prpcf® 
of manufacture than iu the material iJsed. A wrirer in /ndihn 
(August 4, leOO) pointed out chat in making briel^ bv hand it ™ 
difficult to get the edges sharp and well defined, the only way to obtain 
this being to use none but well-uticle moulds atnl to reject at once my 
mould found to be in the slightest degree cracker! or damaged. Tbit 
difficulty U to a large extant overcome by the use of machmery, thougli 
an even greater disadvantage ai once arEBca. namely rliat mn^ldne-mi'k 
bricks have to be tfansjK>ttcd from the brick-held to the building fthCi 
thus materially adding to their coat. In India it k usual to manufacture 
hand-made bricks near the place wdierc they arc to be used, and it is hiihly 
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yellow mud ih eaten oiedicmnllr, find tKild usKier the name thauL 

All earth known rs ijt mid to be imported from Persia amj 

tiiied in tonie preparatioiifl, ovdag to the iron whieh it font-iiins. Sauefr- 
shaped chips of partially bnkeil clay ar& sold in the Calentta hwi^r for 
eating. MontjKotnery Martin E. Ind., 1&3@, li., IfiT^ refers to r aub- 
Eftance called tAar* eaten by women in Bengal. Hooper {Eept. Lah&f, 
Ind. M lui.f, 1905-6, ST-91 gives pArticnlare of 33 ^ample^ examin^* Silica 
wa? the large^^t coiistlfuent. eight sanipliss hadng 80, twelve 70, and fiii 
fiO per eent+ The anfliysis showed that these elays lia«l no food valne^ 
[Cf. Hooper and Mann, J/eifloir# Am. Sec. friwjf,, i., No. 12, 249-70,] It 
is probable that all th*se clays are nearly allied to luUer's-earthj which 
in India ia employed as an external application to purify the llfilr atid 
fikin, in washing the elothsi lisctl in the rtiftnnfaetnre of lat\ indigo, ?ic., 
also for weighting fabriea. It is interesting to add that the ImtUiUeM 
of .1/anu: reeorda the puniabmeiit to be meted ont to mamifactuirer» who 
aild too great a weight to the texti1ej$ they province* The folloning are 
aaid to bo the heflt'known liidian source* of fdler^H-earth—Oolgotig <0 
the Bhagalpur Divisiciii of Bengal; the Central Provinces; the diitrict 
tieBt Kolfith in Bikanfri Dera GhB^i Khan and Multan in tlie Pan|Ab. 
Holland eays fuller*s-earth ia mined in the Central Provinces Hid in 
Rajputana. 

Flpe-cla^a- —These clays are capable of resisting a very high 
temperature without fusing or hasuiing. They should be as nearly a* 
possible free from lime, iron or alkaline earths, which promote tho fiisifln 
of silica as in gksa^malring. In Europe the best clays for tMs piiip^ 
are found below coal-seams, and in Rpite of the tlifferent Rge of the Inclkn 
coaLfieklfi, the underlying ( lays arc found to be available for the productioii 
of a fairly good fire-brick mateHflL Fire-bricks are manuffietured in con¬ 
siderable quantities by Messrs. Bum & Co. at Raniganj, the rtaj bping 
obtained locally. ProraLiing (ire-clays are also found at Jabbalpur, at Jow 
iu Assam, and at the Cbandfi, Uinaria and Oondwana coftbfields, R ** 
proljable that with proper maiiipulfitioii some of the potterj' clays, not 
hitherto used for the purpose, would afford prfcctly refractory materiili- 

p^pe-clay kharra, etc.), flo called in English from 

its being iia«i for tobB^!C^^pipcs* It much resembles China-ckyp hut 
poftsessea more EdJica+ Ball makes no uietition of the exbtence of pipe* 
clay in India, but Moore (A/an. TriMnopiAi/. IST8, 67) states thit a 
fine betl of it otcura between Tenmii and Kirai. Pipe-clay has aJao 
mentioned as a product of the Madmii foregts. [Cf. Madni* Mon. r 

1895, i.p 313.] An anoDjTuoiia rorrespoudeut of The Mfideas 
{April SKh 1905) stated that the clay used in thf? ornamental potter}' 
Karigori in North Arcot ■waa a form of pipe-clay. 

PottBry-clays.^^The pottery-clays of India might be popuinrij 
aborted according to three degrees of pitrity, vi2.;—(a) 
ur porcelain clay i (6) oi^liuftry white or glaze^l pottery elaya j and ty) ™ 
or die and Sowerpol^ clays. The third has perhap been sufficienfl.^ 
indicated fibove in connection with brick and rile clays, since most average 
good brick clays may be used for nn^lfitecl pottery. Kaolin* bestde* 
being employed for porcelain, is utilised m the paper and aoapindns'l^- 
It is sokl iu the form of Large Ititnps of a white or yehowiflh-wiina 
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colour. It up tlip poiies of the paper and a itmootber and 

more al’trMjrhcmt (turfiico+ [Cf^ Croaa arid Bevau, Puper-maMagt. IWO, i^pff-HMktan. 
197,] ft is fonneil by the gradual diaintegratiou of felapar under 
the action of air and water, nod conabta eaiseiitblly of a ailLcate of alu- 
otumuuL Ita quality depends upon its whiteness and Ireedoiii from the 
coarser mjouceotin pajrtiolea. Although there ia probably nowhere in 
Indin an oecurrenec of the finest porcelain-elay, auch m that of the souLh- 
westens cooutiee of Englanil, yet there are several districta where fine 
white ftaya exhit and are utilified for pottery* In fact the chief distrirt* 
where such clays occur are naturally more or leas identicaL with the localities 
w^henca the Indian jlrt potti^rien are prwluced. The following brief state¬ 
ment may be useful :— 

CirrAinie War^^ -“There are three classes of pottery —(a) Abodgliial CernmJe 
work, (fe) Hindu w'orkj and {c] ^luhammadan wort. Ceremonial usage 'W'arfl. 
amongst the Hiiulue reqtitres that pottery* whether polluted or not, shall 
be thrown aw'ay on certain specified oceaflionH, ao that there has arisen a 
krge imde in a cheap material where artistic developmenta would be 
iuperiluous. So far as the producriou of thk eveiy day domestic potteiy Ptou^i 
is eodtemesl, the potter will probably alw^aj-a hold m\ iinportant position 
in village life. But even is beginning to feel the stress of compedrion. 
rrlariiig k imnecessar}' unless the ware be meant to bold water, and since 
artijtie ware haa niahily been prcnluced in the way of grain or pickle jars, 
paintwl or lacquered pottery is equally st^rviceable and infinitely cheaper 
than glazed w'are. Indeed, with the exception of the few examples dia- 
covered in assctciarion with the Hm^ndians of South India and the fragments 
of old pottery^ found in the Chanada excavations near Fifshaw'ar, therp 
is m reason to j^upcK^ that glaze^il earthenware vessels were at all used oiuhi 
in Imlia prior to the Muhammadan eotiqu&sts^ The former of the two 
exceptions potksibly is suggestive of the origin of the apparently spon¬ 
taneous art of glazing bund at Vellore in North Arcot. Beyond the 
^utier of liulia, uioreoverj it has been recently shown by Steiu (^Incicfit 
Alofnn) that an advanced knowledge existed from perhaps the second 
wntury of our era. It is just possible, therefore, that the discoveries 
both in the south and north of ln(£a of old gSaxed pottery (and e ven of glass) 

JQilirare Buddhist rather than Hindu work. But that the glazed pottery Uiabaamm^ 
of India, as geuerally accepted hy European fOUtioiaseufB, Wgan with the 
Muhammad^ traflic in colonred tUes for mosques and tombs there can 
be uo doubt. To thk day the village potter (JtumMr) is nearly alwa\'a iiii^£uk 4 v 
a Hindu, and he makes unglazed potten', whikt the ceramic artist (i-ua^dr, 

KwAfjdr) is ordinarily a Muhammadan (except in such rare and notable 
rases as that of the Hindu of Delhi). Moreover the l-uzagdr 

often purchases from the village potter sun-flri^ vr^swlit which he after¬ 
wards orrtaments and firea. It is a matter of everyday knowledge that 
jne ^Eed vesisels of recent times, so cagetly pufehased by visitorH to 
India, are but special aclaptations gladly pursuid by the Indian craftamen 
'dth the deradcnce ol the demand for tiles. In any case all present-day 
glazed pottery in India (except perhaps the Vellore work) is IiLdo-Satacenic 
In desi^, is made by Muhammadans, and sold eielusively to Mnhammadaus 
w CluTNtiniiSH Mr. Hughes Buller and Mr. Gupte recently iliscoveretl a 
bln and ntde contrivftnce for making pottery in Baluchistan, which seemed 
to have been iisefl for making glazed- ware^ since fragments of such pottery 
wtre found near by. Mr. Buller U of opinion that the fragments in ques- 
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tiori Poraian in a vi^w HupportM by the ciremnataucn thit 

there are no recottL of nn indigenoni Indian glnziiig art Ealnctu^it. 
The tiiodem demnrid for cheap tndJaii work ia rapidly eausing a datemrA- 
tion from the original tile models oi former timoa. Fortunately the 
ihapea of the ungla^ and painted wares, plattea^, cooking-pots, waters 
jars. eti\^ are as ret lincontanijnated hy foreign demanda and hrhre 
njmaiiL graceful and well worthy of study, alike by the anti-quary and 
the artist. 

[Cy. BiMwood. Indu*L Arif /w4., 38T-4JS ? aiukharji, Ari M&nuf. ir«f., 

283-^8 : Jwfn. J^d. Art, 18^45. Nm. Sls&d 10 ; ISSa, Xot. 12. 14, 16; 1887, 
Koi. 17. 1». 20 ; im. Xm. 23, 24 : 1880. 23; 1300. Xo, 20 ; 1891, Xo. 33f 

1303. Xos. 41. *2 ; 1804, Xo. fi2 : IROS* Xo#. 55. 57. 38 ; 1397. No, 4Bj JJib& 
orap^. PoUrry and G^fWCtrv ' —T. X. jrnWiarji, 1805j 

^mba}f, 1895; l>abb4, Vmtfd J^wp.. 1895: Taw .Srin-Ko. Burma, 

Watt, Ind, Art at Di!ku 1903* 80-98, pL 20 (nj ] 

Trsde^—Th^ value of the AviiiT///:-vn d/fA and porcelaLX (ejccludui^ 
earthenware piping) imported in lS 9 mi 900 wos Rs. 19 , 90 , 369 , tut it 
ixKe iu the succeeding vosTs. until ill 1903—4 it reached H?. 2 ^, 00 ^ 039 , snd 
in ISOCLT Rs, 3 ^, 99324 . The United Kingdom uiually supplies 50 per 
cent., whilst Belgium, Germany and tlie Straits Settlemeuta cot^trihute 
between them about 40 per cent. The chief rccemng proyincea in 
were Bengal, Bombay and Burma^ wMoh took respectively quantihrs 
valued nt Ra. U, 29 JiT. Ri, 12 , 27 , 1 (H. and Ra. 8 , 93 , 767 * A gmaU 
portion (Es. 2 , 56*999 in 1906 - 7 ] was re-esported and sc-nt to Peraia, .Arabia, 
the Unit^ IGnji^omr Turkeydn-Aaia, East Africa, etc. 

PiPf 4 X(j {which is mentioned separately in o^oial statiatics) is Impoitnl 
fr«>iii the United Kingdom, and in 1906-7 amounted to 31+347 Cfft, 
(Rs. 9,16,808], moat of It being rwai^-ed by Bombay. t11£^ 

are taken by India, principally from the United Kingdom and into Bombay 
Both in Quaiirity and value the iiij|)orts increased by more than 100 per 
cent, du^g the five years ending 1905-4. Iiitb^ firat of that aenei 
they were in number 3,641,094, ’^ulued at Ra. 9,14,255. and in Jw^-l 
thes^ w'cre 7,135,879, Valued at Rs, 5,16.610. Bilice then they have cort- 
tinned to inctcase to 14,992,191 (Rs. 10,64,660) in lOOS-T- 
imports a small quantity of t'LA r. The amount in 1006-7 was 56,889 
\Tilued at Rs. 96,557, and the country chiedy conccmcKl may be 
he fhe United Kingdom^ the supply bebg consigned to Bombayp 
and Burma. , 

The total value oE ludiati EAhTiiExwAPE (e.tcept piping) 
in 1906-7 waa only Ra. 44,109^ consisting of certoln amali cock^i^Lmws^* 
from MadraS:i ^mbay and Bengal to Ceylon and the United lun^oui* 
EAHT/fEXty.iRE prpiw, not included in the above, is 
from Bengal to the Straits Settlement^. The amount in 1006-^^ 

7,690 ewt, tRs. S4.S68J. The exports of Indbn bricte and ^ 

principallv from Miiilitis to Cevltsn* In 18O9-10Oi> they were valued a 
Ra. 08,797, and in 1&06-T. Rjf. 1,03,314. 


P.E.P., COAJL.~Ball, .Van, Eton. Cm/. Jad.. 1881. an-ll9. 5fl2-6C4; .Vr^ 

ii.,378-8S, and Brc* fltot.Surv. Jnd. for past 20 ffnw. Watt. /fef. Ji»i. 

Coal. 18ti4 to 180T: Durk<tati, C«J Itn, /nrf., in Soc, JrtJ, l^- 

Imp. Inot, Tteh. Brptt., tSOS, 319-77 • aLio Ree. Grol Sun>. /wf-. 
xxxiii,, 241; Holland, Re*\ .Vin. Prod, htd., 1891?-l90a, in Bee. Geol. 

Jnd„ 19(Si, xxnu, 17—1907, tJl5-7l ; Stat, Mtn. Prod- ■' 
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I&90 to 1004, etc. The l-a^elah^ kxh, karit $hmi-karri t 

bog^t, tiina hoggUf iddaUu, PiiiVu-Cp f?E^U'^p etc. 

9 l<Loiy.—C obI JvMf doub(l«M b«ti kne^-fi to from thiifl imiiwiuoriAl, 

but wEkfi ncisJw miiMH! ner m until Bought out ty ttie twtrty Ii-uwpeiui 

nHidt?at« m tndiA. Ei'on At iho pKaent dot^ it m little if at oil used m tiui 
p^>i.V indi^Ecnoud mdustiiefi, aoud lumUy ever ?mploy^ for domeetie purpOti 4 ^ 
Bui tlu« BtaLe ef nfiaira id periuips little to be surpru^ at when it id rKouecti;^ 
thjkt tbe firvt ]icvnw to ili^r fot oO^ in England v-ta smntod by Honr>' III- in 
it waa ihrtit df^^inlwl In J 3 lM the um' ef cOi 4 in London 

wu pfoldbited, but in I 3'25 n trfluJ© luid orgtiniaed England and 

Frjmce in whieh coal waa exported and grain imported- About thu thn^ 
ttleo Keuncaatle became famoua for its roal^ Jind for a couple of centurtEta at 
Ifmt beeta ui eliira eaik'd from thcnra to eupply London aiKl the other porta of 
England K aa alao Branco, Holland and Germany. It wuu]d be boyond tlbr HOpc 
oi thii artJdti to follow (lie groiA'tli of the Europeiut knuU‘ledgo in coal or to 
horrata tb? diacoverj^ of tlte otiw-r coid-dcpoeita that dually overthrew the anpre- 
jn*cy of Xewoaitle. By 1 TT ?1 wo read that Sunderland. BlytK Hartley^ Durham 
and wvoral otlier eentree in both England and Scotland had eoimnraced to 
export' cool mdopeadently of Xawcaafio and af the ehartera granted lo the 
ongmal aont of the trade. It waa only natural, therefore, that the EUK» 1 ^An 
TTvidenta iti India, in the mkidle of the Lbth centuryv ahould have bcg;un to tlimk 
of a po« 4 jible Ihditm irUpply of an article thnl hOi] hwn pTOVeiLl of BO gnset value 
in tJieir homo coutitirieiK 

In 1774 Warrtn HaaMngB gr^^ntod a mining lieerjae to two of the Company^* 
K-r^iuitB, namely Mr. Suetohiuii Grant HoaUy and >Ir. John Sumner, Tlie farmer 
grntlecoan^ we Tcara^ lubd diBcavofed cool in ** the dfatrictfl of Bbeerbh<K!im 4 Uut 
rMhete." Mr. Hently (jMm of the diKovei*er and original worker of I In? Bengal 
mina 4 ) tolli the atory of liia fathcFa Jaboun* in an article which will ho foimd 
in the Jounu^l &/ tht Jeiafic .SoCfrly o/ Bca; 7 aj (lb 4 ^p xi., bl l- 3 u). I’tifurtunately 
ilie coal Heatly prodiicwi stm repuftcil ils being much inferior to that of Enabind, 
and thU circunwtwico, together with the mdifferetico of Lord Comwidlia to 
mmucH calculated to develop the intortml letaurctu or prumote the eKtemal 
ccinmettn of lELclLai lad (acooruing to Hoatly^ junior} to tJie neglect And AfMlthy 
that characteriBed the finit lew yearu of coBl-riumiue in Indin. In 177 T Farqubar 
^atto ajdted pcrnilaBion to bore c-onnon and to cnat fhot and iheh in the 
diatrict of Jberriik lying between Lila ti\-era Dummiulh and BurTnlfpr."' They 
gavfl am their reaaoh for the BOlection of tbat locality that it “ahotmdi in iron Opo 
and is oontiguoiu to tltc eciAl-inLnc« of ^CofairA, Sumner ^ Haatly/* WiliLamaou 
(W'dd Sporf* ih l^e Etiaf, i., 7 , 8 ) pdludcii to Ihdum coalp but lemiuke iTwit 
thts Company ** diviJj it wwier to aend coal from Engbrnd* aa ballaal, to tboir 
Anfonala abroad, wl^re >r|U 4 mtiiiiw ore oecaalnnally used in fuMiug meial» for 
costing nnirviancM^'* But apparently about thk \-ery time the London PinrOter* 
of the Eaat India Company bad actually complained of the hea'i'y charge^ in- 
volvetlby the mdouta far the coal mode lay their Indian repT^niativeB^ ai^ they 
Aecq^Enpy rKommended an inquiry' whether charcoal CO>u!d not ba xubatiluted; 
oibd if nutp tli^ further recommended the trani^fercncO of dw ordnance works 
to England. The Earl ef Slinto was at the time GevemarASeiwral of Indi*p 
and to hit enlightened action may bo nttriblltcfi the birth of the proeent pruepor- 
trade in coaL Jde directed that ludian coal ahould ba aubmitted to actual 
hy tba military autbnritl» in IhdXA. CoL Hhrdwiclte occordindy per- 
fonneil experiments but reported unco more very unfavourably (dated ilay i Bp 
1 * 00 ), And ihfl subject of eaal for a time dropped out of notice. lJut in lW 14 the 
Marquii of Ha«ttngd dnee mure urged on tl» Military' Board the dcairahitity of 
•■Cwtaniinfi beyond doubt whether the coal of India wm of a quality calcu- 
for the purwM of tlm f 4 ifHc.’' Hia lurdalup announced that a fuUy c^uali- 
™ f™Km would lie «j>point«d to examine the mineWr w)io would be fu^islied 
the neCCuory ap|>aratus to make berin^ oIhI who would fur experimental 
purpoM procum a supply ol coal from aueh a doptlk as to injure tbai it wuuld 
the avera^ quality* Bfev'iouA expmm^lfl were thus discredited 
owing to thfl cwd used having been obtained from tbe surface and thtrefare much 
iJeteriorated. By ibis time we bear of a Calcutta mcrobant having comtnenced 
^ Um Beogal coal^ notwitbatandmg tbq uafavourahXe repcrii piib 1 tihc 4 ll by 
?lle Jlihtarj Board. Cofcl woa* in fact* being regularly conveyed by boat down 
the llauiuda rivsf tc Calcutta* and it is therefore not to bo wondOTod at that 
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THE INDIAN COAL INDUSTRY 

thp Vw?proy ihould luivi? nnu# fciftre- rnll 4 >r| f«r a tluiinirtiila Ri]pi*rt 

June^A aceordlnKly fKim Oil purpNJw H> i*xi4HiitM^ iJv 

iMiolSpIdfiH anii his rvpflrt (written m ISIS) will biT. fuimi m tlu^ ,44irtJifr RfSrfijrhr* 
fl833, ivTiir, Xwd]™ lo thw gaw no# tn^ Shfl Enduin mbifi* 

and prd\ 7 ?d tHat mdiffi^reneo ami nbtttrtiction to tlip UW of n la-w matf^rLal hurl 
mope to Jrtiy to thf unfavourable opinsonn pre^dotuily puhlialwd tiinn the artuai 
inferiority of tbo coal—jit Icaat for nsony of the purp-nw^fl for which Ery^tuh 
COiU bsing^ imported. Gut- in passing it nuty Ik* ^Idrti that ifr. Joniw ItEmsilf 
did not re^ifw the full value of Kw inv-eatij^tkiTin. Ho foretold tnctwlW phM- 
perity to Calcutta, through thi? coal ho lind dirtOoveW being A ta-tt+^r orn| IIWI^ 
eeonumieal fuel for biimEng tllo Sylhot limt^lMIflO tlinn the Hrrwwal hi upOr 
^Joiwwi npparently knew little of the grcal revolution dtoain W-a-^- derstmed to 
effect, nor of the imprratit^a necoaffity of *ft nlumdant and chf?ap supply of coal 
for comitbercifi] and tndEuitriaJ prosperity, 

Mr, JCT^m ri^ived nn advance front Oovernment of £4,0fl0, on ™y frmka 
Id enuhle him tq work the minea, hul in 1S20 he cam^' Utircly to (3^f- Fortu¬ 
nately ft number of 'CAJciittn &viUi *t«pp<?d Ento the bfeilrh. The drfft reipiloMy 
eonsriluloil Indian mine under Etiropean fluperviaioU and capitnl wai 
in Gengnl in ISiO iHiintganl mino). In ISS-ti the output was tons, 

little progress w-m made till tlie cofiatrijation of the EStet (Tidian Rnilw-ay in 
tapped the coaldeldjl. But ^vmi then the pfognisil was hut alow untp the jul^^ 
nulu of CalcatUk h«l been started and the otlan* direcliona of iiumiiffldEnmjt 
■kill originAteth that ga^'f^ vitalily to the Ertatctn capital. Appari-ntly ISfp?-^ 
was i lie ilwt year nf Apeeially recorded prod^wt lOtt, wfiren ftnta were laktn 

fmm 111" Indian minoa and tons irnpHJtlrwh From that date the pr^p^ty 

of coal-mining wm oiiaured. It becnnW the eipreMion ol a rapkUy 

pant ling niodidm couunorce. TTi ta may be briefly eseniplLfteih Jn l&fiS Ilia 
output ™ 45^,408 toliS f in ISTft, fl^S,4&4 tons: in 4,fiOSjOO Iom; in 

11M)4. 8,34^,501 tons; and in UW, ft,Tfi3,1?5t> tons. Of tlM« t\» 
minefl aupplietl per wnt. [C/- Atoral ond 3/ah Prv^. /pw/-, Ift0«>-®, | 

One of the diflirtlUtaB e-XfimiefiMd in thie renuirkable trOile kian be«i icf 
raDways to kwp poc# in th# supply of tlte rolliug Block neoi»wir>^ 
there wpfc 05 nunea. of which ftO were in Dt^ngal ; in IftOO fclvere wefc 'iSu p™- 
minea in operation, of which 2? I were in Bon^ ; in IftOft thEm'^ vrere 3®“+v* 
whieh 274 were in Bengal. The nEimbcr of rninoa nrrly partinUy n^pivoenta ^^- 
grean. on account of the tendrury far ninall minra to be grouped togelltrr fl* a 
smaller number of large onre. The gfefttotrt de^’^lopmen t haa taken plaM 
the Koniganj fleld, owing to tile i»Uiertrs being only to 141) toEI« 
ColcuttA. Jhefri*, SOtrt" 40 mdon nwiro distant, has reeeutly given e^'itlrni'e Ol 
having vtFry hknHy permanerttly ovartakotl Bardganj. But nu tee# w 

hnttj tile Otridib fleldii been pushed forward- It can now aftlnned tft« 
India is rap^y approaching the state of being able te meci flU her hvwu 
for fuel- imports hni'e been shnnking irteodily for years, and in 

were one^fbiirth of the quantity taken nine years pre^ioUsly^ And of 
imports Bombay—a province remote from the Indinn mitieft—WitflUTU« Dj’ 
for the major portion, ^d*, 148,1IH tons out cf a total of I7t),1>3fl tons ui ■ 

England, Australia and Jspan sro the supplying countries. Bui a new 
has arisen^ numrly in coal exported to luuisn Ocean ports—a troflli? *i!« 
would ieem is insuintly fttlmulatoil and permanently strengthened by w 
Btrikes arid Other occidental causes which in Europe anti Japan t^nd to rS^e 
the prif* of ooid, A vfidd conception of tlio pr^eni luagnitiiile and 
of the Indian coat industry' may be hod from the eiicimistance that in IW3 
output came to T| million ton*, while Mie outputs of btfalh Canaiia and -Au^tf^ 
each Just uxider 7 million tons ; and tin* Indian production Im* 
to almost 10 million tons. But a stilt niore sEgnifh'jant fact may IjC Bpaaeu 
cnnelnsion, nomoly that Indian cool is the dheap^t in the world. The 
pitmouth price was in lft02, Rs.'2-1^ (Si. Ifc/.J and in IWhl Ks, Si-15 j3(»' 
per ton, while in the Cniled Statea the corresponding ai'emge price was 
5r. SJd. I in AnsTralia 7s. l^.; in the United Kingdom Sif. 'lid-: an 
Ss. lOjd, ; in COnada Ds. 3d, ; and in N'ew island lO*. (ki. An 
neriw of articlee on ^ Dear Coil'' will be found in TAe Jourwai <3ls ,h 

July And Becember, 1900]. ^ 

The onnusl mports, etc,, of the Indian Mining AsBociation and I^'*-*'* j „ 
Beugnl ChsTtilwf of Comirvcrce an? usiisllv of the greatest interest ' ’i* 

in Betting forth the progress or the disabilities of the ininiDg indUHtry. 
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mjiv ttcMifii i}m 4 E nvfiv' ±A lliv r»Tiy E(in]^''4Ei travolbr^ In In[ILii makfl 
ukv Tni^nEEifrt <3f prwr tft thf* of E-lii' L&bIi CoEktury. Thin w 

*faunL|i»nl-ly fkXDinby thri ailcpvcfl^ jrilbfcim (O^r C^mm-r. lit3) nwl yf 
^ikr|3ttcE^n iMi^L Eursp. Comm. irbd.. Iwa Authont irini wi^ivi i^rtabl tn 

hftvfr kad chapt^ra un Lndnui coal and indla'a reqiurcno^nta in ci>al tkod 
been qiHHtioiu df piiULc iiuport^tiiH At the time in which they wrote. 

OCCURRENCE AND DISTRIBUTION OF COAL iS tNDtA. 

HoLLind {Rev. Min. Prod. 1905^ l^OT) baa fumuhitd so comprt'- 
henflive A stateinellt of IndiaV t'oal re^ourt*^ tliat it ia hardJy nereasaiT 
to do Diore tbaii give an abatraet of hie opinioiu in order to brtog the 
Pictwnarif up to date. He confirusa attention to the i'oalfielcU actually 
being worked or thu^ likely lo be worketl b the neat future. Thi? parti¬ 
culars that follow in this chapter arc, therefore, derived very Jargelv from 
Holland’s uistructive and practical Eenewa :— 

“ Most of the coal raised lunis been obti^ned from the Ciondwano syateiti 
of Htmta ill PeninaulOiT India, tebere the coabminea^ being nearer the cwt 
and generally within touch t>t the main mil way lineup have been dereloptHl 
more rapidly than those of the extra-Peiuusular Cretaceouii and Tertlory 
coal-bedi.^' The Gondwann iiiines fumishe^l in 190(5^ 9lj‘56 per cent, of 
ih.v> total supply. It may be uaefnl to exhibit th« chief gton^^ ol ruiucj 
categorically 
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(4) OONDWANA COALftELBSn — 1. RAnigmn/ And Jhtrrim in 

Bengal —^Eanigauj was the first to be dcvelopeEi and formerly had the 
largest output, but since 19^6 the lead has been taken by the Jherria niliiea 
farther west in the Damuda volley. These minej are tapped by the E.l.H. 
and by the B.N.R, systeins. The coal from the Haniganj field is EEUkinly 
derived fronTBeams in the lughest bals of the Dnrouda series, the lowest, or 
Bara^r staget being less developed in the espoaunes along the northern 
margin ot the field. In the Jhetria Held the converse h the case t the 
Uppermost stage has ^deldod poor coal, whilst in the Barakar seri^ there are 
iome eighteen well defined seams of which the upper eight include enormous 
supplies of good coaL Thu two ela^^ of cool present a welbmarketl and 
constant difieruneo in the amount of moistuTD tlfcy contain : the older, 
Elarakar, coab, both in the Kanigtinj field and in JherHa, contain on an 
average about I per cent, of raoisturep whilst the average for the younger 
coal of the Raniganj ^ries b 3 S per cent, in the lower seams, and nearly 
► per cent, in the upper scaiuar There is a corresponding; but 
marked, diffeTune? in the proportion of VE>laUle hydrocarbons, which form 
a larger penTutnge of the younger coals than of tbo^ at lower atagea in 
the Datunda series."' 

2. Qirkfih In Bengal .— The small patch of coabbearing Goudwana 
fwkft near Giridih w practically divided between the Bengal Coal and 
Railway Companica. The chief wealth of the Heki Ls 
a lo-f<wt seam of good ffteam and coking coal near the base of 
the l^niuda Beries/’ It has been estiiiiated that the reijuuning workable 
^pphcfl probably do not exceed 77 million lona. [Cf. SaiAe, 

Ftddi atid Notes on Mb hods of IVoTtrng^ in Ree. Gml. Suru. 
axvdi., afi-lOOJ 

Vmiiny fn the Ceairmi Pnfvincas, —An interesting ileveJop- 
^ent la the opening out of the Pench supplie^v In 1905 the protliivtion was 
.194 tons, and in 32,102—iii spite (adds Holland) of the Unperfect 

Thbi field is of spsviai value to the mills of Bombay and 
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4. ,^fQhpitn^ tn rAtf f^arflnghpar &(Miri£t */ the Centrm^ PravinceM* 

—This colliery kas be^ti worked since 1862 by tbe Nerbtidda Coal erjil 
Iron Company. It bas made littit?- pnogresap but a iiew area Mn\e two 
miles fttrtlier' west kaa beeti disflovercil and operations commenced. 
MeilltfOtt publiabed in 1872 a paper eiitjtled Azoles oa the StUpura Coo!- 
bn^iu that should be consultedL regarding the coal o^ this area. Mors 
reccntlv Mr. Cl J. Dalby ot the Bongal-Nagpur Railway submitted is 
18^2 report on tbe Eainpur Coalfield* Mr. 0. F. Reader, MiniDg 

Specialiftt. publiahed {Mem. Sun?. Ind., 1901, xxm.) a more 

detailed account o! these fields. 

5. %%-afttrm in the Chandm Bleirhi of the Cemrmi PmvfnceA, and 
about 62 miles south of NagpuCp liftft been worked sine* 1&7L by the State. 
About hall the coal raised is Uten by the G-I P. Railway, the test going 
to the cotton-mills and factories of the Central Provinces* This coal is 
liable to spontaneous combustion p and a large part of the field has beeft 
lost through fire* The Warora coELen^ baa been worked under du- 
tinetJy p-eater natural ilifficulties than thcKw usually met with in Bengal” 

The returns for labour at Warorap notwithitanding the diBcultiea aming 
from water and liabdity to spontaneous combustion, show' that the syEtetn 
of mining adopted permita of a satisfnetorr output pet person employed, 
whilst tbe deaths due to aeddenta have been redncetl to a low rate" 
""Another three or four years will probably see the end of the Warof* 
colliery, but, with the extension of tbe Waniba Valley Enc southw^iirdsi 
tbe extensive deposits near BeSlnipur wiU be openeti Prospecting 

operations have recently commenced on the known thiuk coabseams in 
the Wtm districtp Berarl These coal-fields ore fully descrilK^f by HugheSK 
[C/* J/em. dW.p Lc. liii.p L] t n ^ 

6. Sfagareoi in ihe hftMmm'M Dominion^. —“ Tbc great belt oE trona- 
waiia rocks near the north-west end of which Warora is situated stretchw 
down the Godavari valley as far as Rajamundry, and at one or two pUcw 
the equivalenta of the cofil-hearing liamuda series in Bengal are foafld 
cropping up from beidw the Upper Guadwana rooks. One of 
ocourrencea near YeUandu in the Niaom'^s Dominions forma the coabneJd 
well known by the name of Sin^Teni. The principal seam of c^l 

5 to 6 feet thick, being w orkea at the Singareni eoEieiy- waa dn^oyeM 
by the late Dr. W. King of the Goulogical Survey in 1872, but niimup 
operations were not commenced until 1886,'^" Coabminlng at Singat®^ 
has been aoeompnied by a heavier loss, of life by sceidenta than in the 
general run of Gondw^na fields/' The opinion seems upheld that 
steam purposes Sitigarani cool is considerably inferior to Bengal coal aw 
h* not a coking coal These circumstauces would mm largely to account 
for the slow progress made with this coal in South India* The Reports 
of the Hydorahad (Deccan) Company, Ltd.^ aflord useful partacifiaxtf 
regarding the mine* . 

T. UioariM, Rewmh Stmie, Cenir»l /orf/a.-The Bikspur-^^ 
Branch of the Bcngal-iiagpur RaUway passes throngh this small 
*" The quantity of workable eoal in this field is estimated at about - 
iniUiou tons/' “ The four coal-floams beiag worked yar>" from $ to u 
feet in thickness and dip shout 4* to the north-east. The mi am 
opened in 1082 under the direction of Mr. T. W. H. Hughe,^ of the hto' 
logical Sun'ey and were rout rolled by Government until the let of 
IWO, when ^hey were handed over to the Rewah State/* Mwt oI tfl 
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rani ratSi^J li -•fedld to the IiidiATi Midland and to th^ Rvugal-Natipur RaiJ. 

S-J1T4. [Cf. Jiin. Ee^i. Rfimh Slate ColiitrUt, 18S9-1903j 

lfl> CRETACeOVS A.\D TERTIARY COALFtELDS.—‘* Tin* vonngcr 
coali ate neariy all of Cretfli-fons nod Tertiary nithongh aom* tWa 
and ™r soAiu! of "Upper Jiira^io cml have (wcl woilicd irt Kacti. 

The (Jtetaceoiia beds occur in the Khaaia and (laio hills of .isaani, where 
they are found in small basins resting on the Archieaii whists and gneuans. 

The Cretaceous coals of Assam are geuerallv distingubhed bv the 
iccludon in them of nests of foasil resin, and this character waa notieed 
in the coni recently dUco^iered to the north of Shillong,” 

"Cwl of Tettiary age U found in Siml. Rajputann, Baluchistan and 
along the foothills of the Himalaya, further east in Assam, iu Burma, and 
La the ,\ndanfiau and Nicobar Islands, The most freguent occurrence is 
in association with ntimranlilic limestoiiea, though the ricbost deposita 
namely those in Nortb-Etist Assam, are younger, probably Miocene io 
aire. Of those extta -Peniiisqlat fields, the'only ones produein* coal are 
of Tertian' age." 

“ On the whole, the younger coals, which are being worked in estre- 
remnsular areas, differ from the Gohdwana coals in eohtnining a larger 
proportion of moistuio and volatile hydrocarbon?, micl though as variable 
m comproition os they are in thickness of seam, cools are obtain^!, as for 
insUftce m Assam, with a remarkably bw percentage of a.sh, and ha vine 
a bgh calonfic value," 

B, .H^kuin fit .VoivA'Easr Assam .—This Ls being worked by the .Assam ICaIcuid. 
Trading Company, who cotniiienc(.>d opetatiotia in 18$], 

The CBlIicries are connected by a mctre-gaiige rail wav with Uibrugarh on 
the Brahmaputra river, which, being navigable, foms both a market 
ind a means of transport for the coal. The most valuable seams occur 
fetween the Tirap and Smtidajig streania, whetu, fora distance of about 
aye niilM, the seams vary itotn 15 to 75 bet in thickness. The averaire 
rJip IS I , but M the outcrops in many places are several hundred feet above 
mp plains, facilities eirist for working the coal by adit levels." "The 

w V *nd forms an excellent coke." 

IJi/. Mallet t«rf Ftettls Saya IliRs, Assam, in ,1/ew. tf«J. Swrc,/»d., 

P 7 ' ^ Jaintia Hills, ISSfl ; Base, Rept. on £7«i- 

ufay Ctml-^s, .-fsenm, in O'eal. Sun\ Ind., ItKH, .txii. ■ .A.R.T.C., 

^td,, Ann, RepU., Xu?. 1-21,] 

In Burma —Coal occurs in various oarts of Snnua, 
uma. Within the p«t few years it has. br example, been dafittibly 
pertained that in the .Nammaw field {30 miles from the Maadalnv-Lashi'o 
wilwayj there are seams of lipdtic coal 10 feet thick, [C/. Jonw, .Vry« 

M l oo;, in Rsf. Gtol JSurt . Ind,, 1067, xx.. 17(>-93; SocHing, 

: Primrose, Refi. Prosp, Oper. in I*e^ 

Pt 1 Oaorq^ gcutt, Upper Burma Gas,, u,. 

in A whet, Burma £ infer Brti. Ruliaml Brfatt, 1901. i.. 309-92.] 

' the most important eeal-dcpositB of the JBiJnehl. 

t in Baluchistan, where, however, the tliaturbed state of the 
mates laimng diffieult, expensive and dangerous. The best mines 
tb I (south-east of Quetta), the Bolan und Kbost. Frem 

i«t-nienlion«d mine the output in 1906 amounted to 32,500 tons. 

U. Oan<fDr /IT f*e Jbatum District of fits Pao/iA.— The Daadot Dandot. 
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pktoau of the Salt Hanse. Tlie o.tlv vaJoable wani vari<« m ihic^ta 

«TV "r^' 

variable thickiiwa olio worked by the N.\J 

Prod,, 1368, i,. 27'61; Morris, llaiara Coal, 188&; La Touche, Bhagon- 

wa£i Coal FiUds, Rr.c, Geel, Swrv. /nd., ISfH. „ uKa^i. TH* ;> 

13. Mlaavafi District, obotit two miles north ol KalaWh. Thw u 
classcti as Jaraaaio roal but so far regular n^ng ^ wt bren start^ 

More promwing Terriarj- coal occurs atlafi ssSi 
[C/. Simpson, Rtpl. on Coal, If Rhel. m Rtc.Geai, Sure. 1001. ss^ 
^ 14. Jammu Coamel.^Tertiary'; commenced o ^ 

worked in 1303. Washed and briquetted Ladda coal " 
valuable as Bengal coal, but could not compete in pnce. tC /. La Tonehe, 
l.c, 3 txi., ISS; aimpson, Mem, Orel, Surv, /«d.. lOOi. SJtJtu.] 

15. Bikanir i/r Ra/porsns.-A lignite of dark-brewn colour, ^tb 
included lumps of fossil resin, occurs in association mtb 
rocks at Palais in the Biksnir State. In 189^ 

commenced at a point where the seam was found to be ^ fwt thick. 
“ The phi-Bical cliaractcis of the natural fuel form a drawback , 
in locomotives, but cxpcrimeuta rwentlr made are ^id to . 

satisfsetorv briquettes can be made in which the proportion o m y ^ 
reduced, and the fuel made less i,mlnernble to atmospheric action. ■ 
proximity to railway demands seems lib^jy *^wlf ton. 

oritv of this coal, of which the output in 190fi amounted to 32,3. *. to^ 
WORICISG OF Mises; Utbaur, Holland may be BtiU fiatwr 

placed under contribution! «Cosl-mininK in India, from the 
x-iew of labour, ib quit* ahead of all Other form* of piining- 
number of petaoM employed daily has avenged 
189« to During 1004 the number rose to 92,740. oI 

were employetl at the Bengal mines. The ^ n, 

81 ’7 per cent, of the total labour supply, '■ It wiU not be . 

thcM who know the habits of the Indian coal-minef to ^ 
output per person employed is lower than in any other part ot toe on _ 
Emmre except in Cape Colony, where cheap Native 
em^oved. Duri ng the feats 1901 and 1902 the outputs of coal 

313 ™ Wi*n .«i«. «cn ~p,,.i«dy ™ .cJ 71 "Sil 

the teat of the British Empire the correaponduig figures were J8l »p -• 
tone.” “ An important eonsidetation, naturally, in evorj- nuning ® 
mnnit V is the risk of life involved in the occupation. As tar ns 
is conwnie.1 in India, the industp-, so far as it 

not ft verv low d^fttb-rate ftoin usakt^d ficcidtnt3> but al^ ft p 
wortbv Creedom frotn dkiistetfl. wbicb in Eu^flii countn^ 

Wrhajw than to fof€* apeciftl le^lfttion for , 

of worW ift ‘ ’ wcupationi.” ' The average 

fluch ftceidenUs Us beeft 0 88 per tbouBiiid etnplaye<l, whik * |tJ:. 
for theieistof the British Empire oomra to 1-54 per thi>usand--in in . 
1-24.’' But if the death-rate be expressed to the tonnage of *!“, wb 
India is shown up in a much less tovourable light. ^ 

the list of sttco-saful mining from this standpoint with V*' 
per one miibon tons of coal raised in 1902; Queensuind 1 SB, * 
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Scotia - Uniitfd Kingdom 4 42 ; VKtorifi4 44; Tmlk 10 23; Tr&m- 
vAJil 14 47 ; Now South Walfes IT'GT ‘ Capo Cobiiv 24-1*5; Natal W ; 
and British Colmuhia liiUia is thui^ by no in^mid ilio oouiitry in 

Ebo British Einpire that shuwp the warn result. 

“ The almost uiiiiiersal pr&etiee lii Incli&n coul-iuinea ia to est mct the ro-iuii s^i&nn 
c*d oji the sv'stem variouaiy known as (he ‘"borJ and pdlar/" “|K^st and ^ 

Btal!/^ or '"stoop and room system. AItb<ni|jh thia ay^tem in Europe 
u fiiflt being supersedeil by the more eCGuoimeal long wall ” method, 
yet, owing to thi? thlckneaa of most of the Indian SieoMus, It ih not easy 
todaviiw any mom fluitnble plan of working. Ic b untloubtedly wa^mfuK 
for the pdlarj form from 25 to 65 percjsnt, of the av^nilahle eoal/mid at the 
prminU ^me except in certain imn^, where looabtpliiied labour and cffieiatit 
super^dston alre possible, their extraction ia not even contemplated/* 

Holland points out that the strong roof In the Dondwana rocks, the 
nftedoin from diaturhaneesp and the eolnparadvn lightneaa of the over- 
b^ETi are features of strength and aafety not fully apppHdated bv those 
who have galncii their experience ih countri^t where these advatitagea do 
Dot prevail. In the Giridih cualhcld the a^-stein of worldng lluck s^eatua 
"thcTe puptuodp. which is a modjfivatfoti of the South Staffordshire meLhod 
auggtfited hv Mr. T. H. Warrl. allows of 60 per cent, of the coal being 
mmoraL Adanwn (Tnifw. ,1 /hi, ami En^in., 1S03. In., 2C»2^ has 

d^nbed fully the “ working of a tliicrk coa]-«eam Ln Bengal/* “ In 
the 31akum field n highly inclined aeam, 75 feet thick, ia worked also 
^a modification of^ the South Staffordshire system of ^a^iiare work/ 
ochfltl U removetl in two, or aometiines three aeotions, the top section 
teng removed fiiat, and a ^lartlng of stone and coal being left untouched 
tween each pair of sections. In the Dandot and Khoat minea, thin aeama 
are worked in one operation, on a modified ' long-wal! ^ svstem.^’^ 

PHOPERTiES ASp USES.^lt is difficult. If not impo^iblep to give a PropertieB. 
general atatement of t heptoprties of Indian coal: the two great geological 
^ups already cstabljjihed differ in almost every esacntjal, and+ moreover, 
the coal yanca not only between minea within the same formation but 
even withm the sennia of one and the same nunc. Averages am tJietefore 
nualendiiig+ The late 31 r. H. B. Sledlicott acoordjiigly very 
^ V o sarved, In both regions the quality of the coal varies much^ li-, S76. 
os in allcoabmcMTin^; but the best in both reaches a very high standard, 

■ most if not quite up to that of high^laaa English coob. In the Goml- 
na (Ben^l) coal the general defect in nn exccai^ of Ash. and alwj in some 
ni njPi^tim ; while in the Tertiary (Assam) coal the percentage 

A i: that of the voktijc combustible matter hi^^h, producing 

fif VA ^ " ■ ^*^^*^*7*^*^ funibihed a table to show the results 

■in Ph^’nijcal examinations, and, ns little of material importance ho^ 
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Thfw iivpfftjjc result*, so fnr ** average* go. '"Hll be found sufficieatlv 
near the trnth for all practiwl purpose*. 

The nioistura and the ash nre the chief detractive featurea ot coal 
“ Dr. Saise {ffee, ftecf. Surv, /nd., ItKH, sxjd.. 104-T) cbUb attcutioii, 
however, to the retiwrkably constant differencee in the percentagaa of 
moisture held bv coals train the different geolopcal hotizons in the fidik 
In the case of the Barakar stage, which » the lowest in the series, tte 
moisture amounts to only 1 per rent., while in the lower seam* ^the 
Ranigarij stage it averages 3 '81 and in the upper seams 6*86 per cent. 
is a parallel but less pronounced variation in the amount of volatile hytlPO' 
carb^ : in coal fram the Baralcar stage the average is 26*51 p« cant.; a 
the lower seams of the Baniganj stage it is 3l‘<0, and iu the upper sesins 

" *In^e Aecofrfi of tAe fleofojwof Surcotfof India (1804, *sxi., 237-9) 
be found certain results of the coal and oolie asrays made by Mr- E. P. 
Martin and Prof. H, Louis at the instance of the Bight Hon. Sir E. 
on carefully procured sample* from the Jherria and Banigaiij fields. It is 
explained that the samples reported on had been taken from across tte 
enHre working face of the seam, and were not picked from a promiseuons 
pile at the pit mouth or taken from a partic^ar part of the scam. 8^ 
cannot be afforded to republish the tables in the originsl form in W“rB 
they appeared, but the following averages of the returns may be oere 
given 
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CummentiDg on these results, Holland observes: "The beds m 
which the coal is now being mined in the Jhetria field were Jonf 
ago correlated by the Geological Survey with the ® 

the Booiganj coahffeld, and it is interesting to notice that rte 
percentage of moisture recorded by Saise ill the coal of the Ewraw 
series in the Ranigan] field is characteristic al» of the 
coal in the Jherria field. In the case of the Barakar coal 
Raniganj field the moisture amounted on an average to I'O 
whilst in case of these Jliciria coals the avenge for moistura w v 

^ A compreheiiaive report on the compoeition and. quality of 
coals, by Dunstan, will be found in the Jfewrit of the 
of India {l.c. 1906), wherv complete analyses of eml 
above mentioned (eicepting thoK leccnUy opened) are recordeo. 

In B recent practical experiment conducted with Seehpote eow 
the National Jute Mills, Calcutta, by Mr, F. Grover of Leeds, it , 

that that particular coal w ould evaporate 7'97 lb. of water, eqtii 
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THE COAL JKDUSTRV 


Pftt4?nt Fuel durinp tbe years 1S97-B to 1906-T (moludiug Gov^nuDent 
stores):— 


YLAfi. 

IMPOPRS J3l TOssS. 

I EirOMS D! TmK 

m:-s 


£76^407 

2UNl!i 


i w 

379,225 

327,207 

LM9-1900 

■ * 

mAn 

394.887 

laoo-i 


142,407 

54£;023 

ltKtl-2 

¥ -I- 

£85,790 

525,947 

1903^3 

jt 

£28,5«£ 

431,801 



£90.820 

493,979 

1904-3 

^ . 

£73,205 

594,251 

Iflfi.'i-O 


189.911 

S37.251 

lOOfl^T 


202,289 i 

D4Q,0S4 

Avmuoa .. 

■■ 

272.486 

320.873 


In these returtifl ea^rb ton oE eoke lias been Cdimted aa Ij tons oE roaL 

It hnsheeii urged that the above are uiuiilpciltant wben cDatnaUd 

with pieaent profluctiuD. Tbut may be quite tiue^ but only «o k»ci^ u 
it is recoUectecl that the imwrts ate now just one^fourtb the quantity of 
thoae in lSea-9 nod that lie oipom have now [1906-7) exceeded the 
tmusActiona of the record year oE imports. Aa ilfnstrativo oE tho ncnoa] 
direction oE the loreign traffie, it. otay be explained that by far the niajcr 
portion of the imports comes from the Unit^ Kingdom. The analwa of 
the total supply in 1906-7 would be as follows :—^ffom Uiiitetl Kingdom 
2i^7,15S tom; from Japan 4,505 tons ; from Australia :!5,863 tons, end 
from all other countries the balance. The receiving province b Dombayp 
which in 1906-7 took 220 tons oat of the total (262,2^^6 tor^h 
export^p Ceylon and the Straits Settlements arc the mo«t important foitiga 
racdviiig countries. Out of the total esportjs in 1906-7 OeyIon took 404^1 
tons and the Straita 293,786 toi^, and these figures appro.vimately repiwat 
the relative demands of tho i^ountries nam^ during the past five y&ft» 
PrActically the whole of the exports aro made from the port oE Calcutta, 
which being near the Beiigal fields is the natural centre of distributiou. 

To dream of a future of greatly expandiKl foreign export of coal frooi 
India does not necessarily involve the acceptance of a literal EulfihD^ut 
of Horace VValpole^a reputed prophecy that England will be some dsy 
conquered by New England or Bengal.” An export trade has become 
an established fact and one of great pnoaibliities. Hb Excellency Lorf 
Curzon, after inspecting a portion of the Jherria Coalfield^ addrefised a 
company of gentleman intcreatod in the coal-mining indtiatry nu Jonu^ 
22, 1903. Speaking of the forvign trade, his lojtbhip said ludisu 
coal can hardly be expected to get beyond Sues on the w'cst or Singapot^ 
on the east. At those points you come up against English coal on tbe 
one side and Japanese eoaj on the other. But I wbh to point out ttit 
there is a pretty extensive market between^ and 1 ihfiik that Tiidian ctm 
should make a most determined effort to capture it.” 

CoMMiiftg TrAde . —The foreign exports represent* however {on 
average) but one-fourth the total exports by sea from Cakutta^ The 
other port toifiTiA of India itself draw very largely on Bengal for c^ 
Bombay la by for the moat important receMug port i in 1906, 1,06 "p^^ 
tons Were consigned to the westeni capital. Then comes Rangoon, which 
tn 1905 took 36L572 tons of Bengal coal ; Karachi, 343*406 t 
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LOCAL TRANSACTIONS 


COAL^ 

Trade 


Kty,4Sa j Go*, 21,22^ 0 tc. It ia by selling this interptoiHiicittl trade 
that the Bengal miiies have so e€ectaally eurtailcfil the foreign imports. 

Tratf it must not be forgotten that the figures inter™! 
c||]oted are neither the total exports froni the mines nor the total Trade, 

reieipts ol the towns in [jUeurtiou- Large quantitiee are oarried by rail 
and m-er, and of course from all the other mineif l>e!aides those of Bengal, 

The igTire^ reviewed are alone those of the traffic by sea. The total 
trausacdoiks by rail in 1606-7 came to tons. The cone- n^wnpw 

spundiiig returns for 1860-1900 wete 3,921,633 tona. Calcutta drained 
in lD06-7^ tons^ all but 1,®^ tons being frotn the Bengnl 

mines. The Unites! Ptovioces of Agra and Oudh in the ftame year 
received 688,507 toiL?, chiefiy from Bengal. This repieaenta the 
niimufacturing enterprise of Cawnpore inatnly. Bombay PreMidenej 
obtained Bengal or foreign coal from Bombay town+ but over and above 
fairly large quantities from the Nizam's DominioiLs, tbe Central Provinces, 

Bengal mui Rajputana. ^ladtaf! Pro?idency procured its coal from the 
Nt^n/s Domini ons and the Madras ports (nnd therefore vety largely 3ii3» 
Bengal coal). Lastly ifysore State drew m the Madras porta, and 
conijequeiitly ccusumed Bengal coal chiefly. The hulk of these rail-bonte 
tracKaetions, it may be presumed, are conremefi with the internal in- 
diLitrieSf since the railways deris^e their supplies direct from the iDines, 
which are often owned and worked by the milway companies* 

OUTPUT OF TUB T\DIaN MiNBS^—h may sulflce the purposes of Indian 
this abstract of information regarding tbe location, extent and pros- ^odnc' 
perity of the Indian minea Eo fumiBli a collktive statement of the production ^ ™* 
for all India :— 
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With a view to anpply the haniea of the chief miaies^ to exhibit their 
clo^fiiaiioii both geologtc-ally and geographically and to demonstrate 
theif outputj the following further Btnteineut nwiy be given :— 


Oatfiiti af r/rff OondwMitm CoMlfJctds for the VearA i 90 i^€. 
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THE rSTDIAK CfO.AL INDtfSTRY 


Ovtpxit flf fJtw CJdJutn-'iVM /w^ Ihe Vc#-^ JflflJ-ift— 
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Coal-gfaa: Coal-tar-—It is e^u^eedingly difficult to obtain iufont*^ 
tion regard!njT the gaa-trorks o£ liidiai In ibe FinoftcrW and Commeti^ 
Statistics publishccS by tbe Govensm&nt; of India for WH {more recont figure 
arc not available)* aientiou is made ol two gas-works ^ one in Calcutta ^ thf 
other in Bombay. These gave employment to 531 persona. It is beyeved 
there are other gas-works here and there all over The countr)-, but 
of D private imiure, and therefore notreenmod iinder ** Larger ludustn^s^ 
It is umlerstood also that English coal la largely^ if not esclnsively, 
employed In gas-making, and the by-products of these works eJif doaht- 
leas deposed of but ore not worked up to the extern eustoman' in Europe. 
The codls most snited are coking coala that bum with a long tiadic. 

Ill thedr^' dietillatiDEiof coalandiuthe niauiuactureof illujiiiiiatiflgil^^ 
volatile pioducts are obtainthat condemc and Deparate into (a) a 
liquid and (b) a tarn* niai^j** The former is one of the chief soiiicc& w 
amnLOiiia and its (see Alkalis, p. 48h and the latter constitutes 
tar* (For f ('ood-Tfir, see FtnnSf p, 89t\) The B\-crage results with good c«sl 
are gas IB'fi pet Cent.: ammoniac^ hquor 14^1 per cent, j tar 5'3 per 
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COAL-TAR COLOURS 


COAL 

Coal-tar 

Fr[>dii-drta 


DooianllMd 

IndJjEnugaK 


ElpdOilftt 


ccut.p Haiti coke -61 per. ceot From coaS-tar imr be prepared benzene 
(thB commercial beuro]]^ iinphtlialeQep Dmiuaoene and pbeiiok plrch. 

Briefly it may be said that benzene can be concerted inbo anLliiie^ 
naphthalene into indl^otiu (indigo), antkmrepe into ali^adncpaiirj phenol 
into earbolic acid. The reader will find numerotis technical worts that deal 
with these subetsEiees and their nianutacturc^ [Of, Blount and Bloxatn, 

Chm. /or and Mannfu 1900, 5EMS7 i Hawaont Gordtier and Lay- 

D0ck% Bid. Mordaiits^ dc., liK)lp 93-110.} 

Tlie eoftbtar cdoura may be spoken of as diseoverr>^l by De^ (the late Oafi™. 
Sir} W. H. Perhiii in 1856. He won then engagerl in a study of the syn¬ 
thetic production of i|uiiiiiie^ when he notieed that aniline on being oxidised 
give 1 colDunng matter. TliL-t he produced separately and gave to the 
trade under the iiuine of ^laiive.^^ This was the brat of the Jong series 
of c^olours destined in a n>markab1y short time to revoludoiiiae the tinc¬ 
torial ladiLstries of the worJd—tlie Aniline and Aliaarinc Cblours. The 
mfluence of these iiiodem miiieriLl dyes has been mare destrnetive to the 
tinctorial aEid textile industries of India than is comnLDnJy supposeiL 
They Jiave depraved the arti.Ntic fee hugs of thp people, and demorali'Kd 
many of the indigenous cmfts. But it doubtless can bo uphold that the 
ad^inees of modem tinctorial Bolenco have, in their ultimate issues, been 
in roality more eoustniotive than destructive. The majority of the Indian 
vegetahli: tiyes are fleetiiig, especially the yellow's and greens. The best 
colours are the reds and bluei-r All Indian dy-es ore relativ'ely expensi^'e 
and troublesome, and ono of the moat imminenT modem dangers lies in 
the fact that there are good and bad, cheap and dear, fast and fieeEing 
qualities of the coal-tar dyes^ It has been in fiict computed that there 
tee ae presout about 2,OOD distiEict colours of thb Idtid offered for practical 
the manufacturers of W'luch arc often prepared to send oKpert dyers 
to the workshops of their customers in order to instruct the operatht'a 
in the technicalities of the dyes they sell. Recently it has moreover been 
proposed that n ** key-boani” of colours should be established^ w-ith JLved 
QUEnbers for each sliode, so that the buyers of liuban goocU may be able 
to dictate the colours to be need. This may be desirabk for certain com¬ 
mercial transaetioufi, hut with thsartcrafta it is likely to prove pernicious. 

Ail the Joined natural dyes and tinctoriai cembLiiations of India have been 
already mutated and their vernacular names given to the fabricated 
i^l~tar preparatioui (e^. Peo^^dye^ pJTfioj. so titat nothing is left undone 
that could expedite the complete oTerthrow of the iuLiigenous crafta. Thu 
statement is abundantly upheld by the retuniB of the imports. The 
Anilineii and Alimrines received tv India were in 18T6-T valued at 
Rfl. 4,60,366; in iSSfk-T they we« Rs". 10,08,031: in 1896-7 Rs. 60pfS3,25fl ■ 
m 1903-4 Ea. S3JT,010; in 1905-fi a sbght decrease, namely to 
In3l4 ; and in 1906-7, Es. 74,02,704. In another article (under 
wigofera, 683) mention will be found of tha progress in synthetical 
ptoduction of iiidigo+ 

Coni: CoJto.— An inierior quality of coke is obtained as a by- Coke 
pmoct of the gas-works. It ohould not contain mon? than 10 per cent. 

™ J It is n^ftii for burning cement and lime, or lor domestic purposi^s. 

coal is carbooiaed in ovens for the express puipoee of producing 
c^r larger quantities ate used than duriiig gas>rnaking- Coke is the 
product, not the by-product. The coke ia tbmlore superiar because 
* has ft higher calorific vainc. Caldng coals are thoee best suited for 
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THE IXDIAN COAL INDUSTRY 


coJdnK tweaase tW form a compact coherent coke, but mistuiea sjf 
cakiu^ and uoU'CaHllg coal can be aucceas^full^ carbonised. [Cf. Bf&unt 

and Bloxam. Lc. 8.^.] , ^ 

For iJifliir vears past tlie Ranignujt Jherrift and Ginchfa iinn« have 
itiaiiufactureil coke. Their output was In VJQ2 returned at 128,910 totja, 
of which Ranigarij produced 80,Ci00 tons. CVike-makiog is a most im^ 
portant industry, and olio in which the fut^ will doubtless record mual 
progress. It ineaiis the profitable utilisattofi of coal waste, and the ar- 
OTiiipftnviup prospi'rit^^ of the metallurgical Industrie#. Tliere are 
qualities, - iwfd^^ nnd soft.^‘ Ward GmL Surv. Jnd., 1904, 

ixxi., 92 rt seq.] hi%Si recently published an imeresting paper in wbkh 
he urge# the necesdtr of intTodnciDg improved methods of manufaetTUf 
of coke with a view to recover the valuable by-praniuets presently bemg 
wasted. Commenting upon this paper, Holland has explained th&t 
the bflekwjinlness ol India in this matter proceeda from the limitied ^ 
mand for coke for metallurgical pitrpciaea. At pTCsent about SOO^OOft 
tons oiilv of Indian coal are converted annually into coke^ though a 
nuwid wiU naturally increase t^ith the development of metallurgical in¬ 
dustries. Even as matters stand at present Sir. Ward has shown that 
there i# good gttnifui for eifisuming that the a^iditional outlay necpsiiT 
for eloaecl ovens of the ^ recovery ^ euj well as the - noii-recoven^ * ty|» 
would be repaid. Asaunnug that the coal used for coke-maldiLg in ladU 
contains oo an average (k75 per eaiit. of available nitrogen, the preewit 
sv-stem of manufacture in open ovens incftii!i an annual !d«8 of 2,260 tciti 
of nitrogen, sufficient that is for the manufacture of tons of 

of ammonia, which at £13 a ton is worth £13^,$*^9 or more than lajotf 
of rupees.” As showing the full value of this contention it may be 
tione^l that it has beon ascertaiiietl that Java importetl in 1901* 21,700 toua 
and in 1902, 23,400 tons, of sulphate of ammonia to be used as a aufc^ 

fertiliser, ^ j * ■ 

Experiments recently made on a large scale in Germany and Afuenci 
have confirmed the oanclu^ions referred to above with regard to the mill*' 
bibty of Bengal coal for the recovery of Bmnmniacal by-products, sO'i 
arrangements are now well advanced for the erection of rtwoyery-®^^®* 
on the Giridih* Ranigauj and Dicrria fields. With a view to 
the loc^ market for the products* experiment# are being coadurtca 
by the Agricultural Department to test the suitability of ammoiui^ 
B^phute for Indian iugar-eane and other crops, whilst to meet ttw 
probable demami for sulphur the Geological Burvey has 
pecting Dpemtioaa on a larp scale in rounection with the copper sjjlp^ 
deposits known to occur within easy distauee of the coalfields in 
But to conclude these remarks on coke, it may be observed that 
much bos been written on the subject that to give even 
useful reference^ would occupy much spare* Die Journul ? 

of GAcfliiosf /ndiifltcy teems with dcscriptiotis of methods, _ 

processes in all countries. Similarly* inimmorable passages occtu ^ ^ _ 

joumals on the distillation of coai i on goa-malring; on the 
products of coal; on the relation of petroleum to the hydrocaibo ^ ^ 
coal ^ on the influence of lime on coal; on the determination of the 
in coal ; on ooftl-tar ; on amiDonia, etc., etc., subjects intimste^^ 
sodaterl with the future of the Indian coal and ooke suppitva. [Cf- ^ ^ 
J/on. 0/ Cokf, 1&92.] 
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UTILISATION OF COAL WASTE 


CoaL: Patent Fuel and Briquettes.— In connection irith the 
(ibHen.'atioti& nmrle Tei^ardiiijr liikfliiLr+ KiL^Lmir &nd uther it 

luA been expLnined that an indiu^lrr \m^ bHcn origaniacil in the production 
of hriquette?^ fn&ns these infertDr coaJa. Thu overcomes their excesjfive 
itioistiire and Tuakes th^m Uifeftll fuels. In Europe and America briquettes 
are prmluceil iti nwiiiy different ways and of widely tlifferaiit materials. 
It would be beyond th^ scope of this work to deal with all the forms of 
briquettes, but the subject Tecaivesintert*sfc in India through the possibility 
iiflorfled of utilising coal waste aud working up inferior coaht. 

Other methods of ntilifling tho waste coal and bituminous materials 
might be mcntinuisl, such as the manufacture of what h known &a 
"water gas,^^ “mond gas” or '^heating gas.” [C/. Itnp. /aW. Teci, 
Tlie couveision of th» accinnulatiun of eombu-^tible 
waste material, near tho Indian minea, into pas and HirnUy into electrio 
power might become of uihnite value not only to the mines but to 
niiujerous possible future industries likely to be originated in their 
Eiumediate vicinity sueh as eheniicaJ works?, potteries, etc. 

COCCUS CACTI, LfHii* ^ Slilbunn Or. Coniffu, iai 3 . IL, 2 flB; 
Pfoc. Board Agri. Madras, Xov. 18 , 1895 , Cochin.*. Tlie Cochineab 
irujKtj Sehariach-womi, htmiddna, jhVnm^, limuda^ AiVni, efe. .A Sonic 
native of Central atid South America, Mexico, GiMtemala, eto.* and 
distribut<^d by ctiitivatioii to (|i« Ijidies, Teueriffe, the Canary 

Islands^ Algeria, to some extent even to Spain and alio to Java, India, etc. 

There ar# iMlId to be two fornwor qtmlilfw of Ibie the mid 

gratut Tlie fciniwr u ger^wkJly spoken of «« thr» crultivai^ itacl the 

Uttera« the wild cortunml. The cuttivatod iiyw^jt Im Vah larger and inoT& 
thmi the wild, blit whether thwe me diatiue't' specM or outv race* of thfi flame 
iitwcC cannol even D£fW h^said to have been ctefinitely eettlnf. The grana ^nn is 
lypt^rted to iv a native of MexioO^ whilet the ^rono s^hxsfrw eomeS fitsm 
Sowih AwHea, As agfiindt all thM eonfunion only two wrtniti fftfts enn be 
tlic firflt iK^iru^ I hat rwetit ami properly amh^ntbontod attempt^ to cultivnto 
tt» tnie jpntui ^na in India laive utterly failwit j ilia p^nond that uii three 
Mv-uioiii a {poflflibly ^ifatrii) Km. flo to epeok. broken looflo 

in India and uttorly doetroywl the throughoLit larva tracts of the 

WLintry. 

The Cochineal iuftoct wa® diseei'erDd by the ^paniardfl in Mexico in ISlS 
aiad inado known to Enrop^ in 1525, but it waa not until 1703 thnt Leeun'vnhoeck 
«ptifled tlio error of ivKoidmg tlio nuecl ila a wed (grama}. It ia Juat powiblo tltat 
Ibt^ FortUpueflo may have attempted to uitroditilro it inio Indiii itl th?^ 17th 
^tury^ tldee m ITfifl Dr AndOfffOJi of MikJiIM Senttd Sir JoMpb Baitktk epo<u»icins 
^ a d^'ti^-ybhling which tnay liav^ Iwn n foma of o^K-Hilwal; itnd this sreKifl 

to have aot#viiiincd tfio Eaet fiadia Company to ondoavour X*y introduiw tb^ tnns 
J“*rct Accordingly in 176* Captain Xeilaoii (RcKyks Fitkf. RtM. Ind.. I Sid, UU) 
wniuftht fpDiis Brazil some bavea with the irueetfl stall adhering. This 

npparently, howevorp tjio grUrm diyfourru. Hut, oa already elOted, tbofo 
“ no knowledge of the acchmot i^alion of the grana /fna in India. I may expreCa 
my mdebtedneaa to Alajor D. ii. Crawford, I.M.S., for having rid tod my at tontjofi 
Fwjaap in SetOn Karr'a ifriecIrOiM jfrvm fkc CatcUtiH Ckr^rflrrr {ii, 002} 
Aov- loth, iTlMt, Riehni adverttsen for *olo "tlHit |i3vacant and well-known 
^ illa of Risaura, about *0 bigbaa of grounii and 126 bigbai of Kepaulry* fully 
lyady to receive the insect/ Tlrt weli-known ^-illa mny hove 
wn \\ tttrvjL Hasting*' hous*^' nt Riehm.'' ft is ticH kuuwn whet! ler a purc-hnaer 
4* yv'er fonnd, but there £■ no doubt that about the time indicated. Indian 
^blic Opinion watf greatly concemoil with the proApect of a iHit bfaetorj- «u?ctitnB- 
•ation of The true cochineal. The th^imic-al nchie\'ernent‘« of embwquent yourt 
™mpiet,jlj^ oblitemtedp however* ail intermt in the dye, and BislirS » no moro 
reenrt but a jun^ki of Opiuitia arul oilier WpwIs. [C/. W- Brandt. Calf. 
W r^unii£ from J?fc. Afoefrae ffavU and fitxrrd of 1671, 2 tCoohinoal 
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THE COTTON PLANT 


GOSSYPIUM 
obtusifo;muk 
Indian Wild Cdtton 

could bo cidled a hi|;;h-^;ztklo h-ia nsoPHt approach to that beui^ ■ i^>e» 

tiica that might be dH 4 ^bod ns tho ud^ria cotton ef tP-dn^'. 

Ta conciudo tliis account at tho fprnka of Xm itif < m it mmy hac^ besa 
oWrcsd, that I have not Altomptod to deacriho the fae« that might b# 
tionod 04 eXBlIipJaa of each of tbo great groupou Xn4*awr.Hmrri,.Mai^ Ukd af«tv- 
But it ifl bCXt tO Impowhle tu funiuh deacriptiona that #odd ba 
inteliagiblo to pontons iJcho liavo naib a porAoniLJ oequaiatanee with thti 
planLo. To the CUltiVAtori of India they howBveTp often of caoaKli^ibf* 
vnlupL Into ono or Otiior nf the variotiDS of Cfr jrffiiMntf ha\'e to be pdaud; 
nil the ^Uow-^flo wared porimniall cottonA witJi thick lenthnry, broads dve-iohel 
iinporfcctly cordate loavefl^ having thnw glonda and lar|]Q oVato aoirtCp Ihicb^ 
todtlicd brnctooloa 


d:e.p,, 

iv.p 37. 
Indian 
Wild 
Cotton^ 


Tmx 

CMdaUdtt. 


Indian 

IiDIlg 

StaplMr 


nbtuairoUum^ Ro^., FL Ind., I&SS, iii^p TodarOp 
Cub. deiCiii., ISm-S, ISS-W; Watt, l.e. 139hW, tt. J0.3O ; OAeriamm, 
Aliotla, lih\ Cni* ff«i* (Jmj*. 1903, 6T, 

A Jilmibby v^ery romaua plant with unalJ fenivsp having tlLrao. man Hatljr 
ohtiii» eaiim lobeiBp Htipulm faJoate ; frraclcofu oatilO i eapmiB evnta, CeQi 
7 ^ 40 edod $ nedr fnw^ ciothed with dmdy adhering ahcrt groaiilHh^j|i;r6y dswok 
under a smaUi portion of Hafk-cnleiirod wcmi. A native of C*ylcn+ hut net eolti- 
voted. Flowered dming the rainfl and cold ecann in the nOtanic Gaidou it 
CkdeuttA^ whvre it was cultivated frooi seed obtained from Ceylon of e 
reported to bo there wild. 

The abovOp v^ry ali^tiy abbreviated, ia RoxbuTgb''i angina] OMMunt of 
■peciea% Tiw additional information avadabln may he aaid to consiat of a mamacr^ 
coloured drawing mode under Roxburgh's superviaicn and named by 
original of which ia in the Calcutta Herbarium, and on occact copy in Jwjw 
Herbanimi^ Kew. It ifp hawover, tJia plant t4iUed by owt wnt« 

who ha\'e djaacribed tHeeoltonaof India and ^Hrica, and is Iho aiaa 

J^erb.p but net of Linn.^. Sp^ Hoxhctrgh wna apparently not aware Lbal It 
was a wild plant in Khimdoflh and Cuiaraf, noT that it WOl the type of th^fiiort 
important Eottonsi of ^nlia. Under the name tJ- niFr*««p*a IwdiiflcnM “W 
plant now ncccptod as a*. arOpfl^tvin. and linikcd that wltn ^ 

An mM Mf |Chinn and Beror Cottonajlp but kispt all throo distinct from 
/uriPf JM. [No plant that could be- euppoaed to corTeapond with *4- *^I!***^ 
iSi. howover, mentiozuKf in ^nn, Sp. f'S. ; in FL ZtyL ; in Burmonn. TiWf- 
in Rboede, Hwl. MaL j nor in Kumphiua, etc.^ otC-] Lastly* Tnan#* 

aayi tbcro ia OO indigeDOiia cotton in Ceylon. ■ ■ > 

Babttat—A diatincUy Oriental Opocieap tho vorioua mansfoatalioM ^ 
ozn met with in India* Ceylon,, ^alay Archipelago, Philipplno IsJonda, 

Upper EgypL I have in India repeatecLLy cellocted a «h »" tn aj™ 
Mf-eown condition, and was, 1 believe^ tho hret poraon definitely ■ugP*' 
kloQttty with ^arvvi/oiiitif*. It ocxtutb, for oxomple^ hem and tliem ou 
Kathiawar. It ia fairly comraon In the bed^ of Oujoratt and waa found^^ 
in Khaaddeh and in the I>ecearu If in ail tbaao inotancot it boa 
aa but a aitrvivjd of former cnltivaticn, there would aocm ovtry 
inaome of ita known habitata it him oxiaied in the foral condition for a gr*a 
yieom^ parhapa centurieB. Further^ tim plant u perfectly easily 
oil the athor Indian cottona* thougb Ce^rtnin atataa of W. VwaaJNipeO^ 
near to it indocd, if nich inatancee are not hybrid* between the two ja 

the plant dooft not SMtu to he Oondnad to India and Africa. V idol J 

thn liland -of Ticoo, Philippinen, and ttie Jnhel attached to hi* spccm^ 
ft Aa wilcL'" So also Dr. A. B. Meyer fetmd it in the Malay ^ 

€ttltif4tg4 Former—To diot iiiguiah tho cultivated forms eolhwtt™?!^^ ^ 
•peciaap from tflOK of Africa And other porta of the wqrlch 
gionp thorn oa embraced imder m Bpocial iDdian vozioty oa follo^ i « 

Vor. Wlgbihmm Tf'utf, f.c. 14^-53;, tt, 2li 22j a Wi^^i*anum^ 
dfs f7c#.p mh 47-^1; also iiefan CviL dti Coi.. 1377. 141P*"^ . 

fL I-®; O. Airmtam, A«nn.^ Syrf. 1767, ii., 462; also in WartSfa 

a, AethfUflunn tttr. oAtwi'/ofiwfi^ Wight, /fi., t. Bj 

-Ff+ ®r. Ind,^ L* ^6 (ia port); Gm Arrfocewtn, dfieOBap in iJir. Cni- G^n- 
67 (in piul:). Tho ao-c^dlcd LongHotapIo Cot tons oi India. t -.wn that 

Ol30 of the most fembjfkAble fenturei of this plant is the □»» lead 

while it ia the meaE valuable of oil Indian eettons to-dayt if “ 
understood odd lost of all tchavs been deseiibed by botoniats. It n ■ cm 
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OOSBVPIUM 

GUJARAT FINE COTTONS vail wiomtiaka 

Indian Looie 

iimuivl eftUoDifc with SMdB inacii amiiliir, nnJtip deftnitfrlj and eompofllj formod 
thflQ m tJw wild ptwit. Mid fiu:* vary iwuaily nahy-RTfiy in colour. Tha 

cKuge ia the ihai^ and *ixm of tho «c^ id a tUnot reault of Mlnction inlondftdi lo 
ftwfr pertMdltttga weight of iphhI to floia (Uatj. Vnrtb^ma (T'miMriv <ad. Raid, 

S5(mi 4, MiO^ 107) ipe^ of the dOttoa of Carabay boing muciH axpartod t ho alao 
■aya BOAgal cotlxin. ui Hint lo Sloocap and in a footnata fnan-Mona tha cotton of 
Burma- Mandnlalo liTroxy^fl, in Olfiariua, £fiit*r. efc.+ L&U4—10, many 

pfiMagH} iiMi.k€M ffOC|U#nt ntantlon of tbo cotton of Cjiijarat and A^m but not 
lawk 4 way a« to aliow any opUiiOEM bMllg formed iH^rding tho pUuit tliat 
™ them gpown. In Milbiim^a drimt^ Comn*™ (I ft 13, 1, 2&0) ipnoilil wntinn 
ii tiMdo of tho Ahmood being at that tLmo tho finml igrtdo of Gujarat cotton. 

EabltaL — Thm la OultivntM ifi a bolt of country Riat frlngea the woct oOaMt 
cif India from tho Razui of Kadh through Eathiairor and tiujnrntf to iho touth»m 
MaHLtha country and South India. 

follj. — 'Di* oultivatwl atatm of fj, ■ar#r«J^JlHiH nco o^cwditlgly diffiouit 
to claagify, einco they blend almoat imperceptibly from ono typo to anothorp. 
in tiiroct adaptiition to ■miillET and IflH conapicuo-iBB cliitMitIo ar^d aoiL vanationa 
ihan id oxporlonced in the other cotton areaa. ThUfO are* in India throo icuiin 
clBflVH of cotton Boilfl with three corrtSFHBnding nwijt grouna of cotton plant* Cotton 
in) Rich bliick loamy Hoila, Hldt m tho» of Kathiawar^ Gujarat, Khrifideth or Arou. 
tko KaituriiUikr TKho arn oolloot*vrty often tpokon of m the Black CSotton 
SoiIil*" (B) Mixed Itnl and black atony eoita, au^i a* thofee of the PeccMm. Bornrp 
the Central P^ovfno«* ate. (cj Alln™d Mndy aoUa aiich M Uw3« in tbo Gangn 
and Tndua baaiiu. Within {□) tho fomU nf Ur am mainly grovrn ; 

(£) pf u. and (e) of u. But m each one of theiM great 

cotton area* tlioro nuiy be local inodifk?iktioiu> both in clinsativ ioili, exposure, 
etc., so that a limited oiiliivatiaa of oh tliree plantc may exut or b« poaaible 
ia any one province. Spoaldng generally^ howeirer, «- Vii*#ai»p, wbw met 
witli on the bla^ cotton yill*, la of a auperior q^itality to tiiat eoen anywhere 
die and W, ia there very nearly unknown Tlif» OO^ ore tOo vaJu- 

able to be tiled for Gio inferior gf^ei+ a^ cUceequecktly it ia wilbin u. •a^pv*f. 

iteelf, aa a rule, that tllO a^ptaliooe of plant to envimnment liave 
taken place. On the red MV.i black atony lOiU U. rapidly do- 

gBnemtn or bODOtmw hybridiaed with .mwWae- la the area* of sandy 
nils i;, BietHPiyittiMiM beoemoo unkncwm. and the hif^er grados thoro mot with 
am lOfne of the atooka or hybride of It ii not to be wondered at. 

thcTofote, that In reglona ao omiaeillJy auitod for cotton, as thoeo pOMHecd of 
black eotton Boile^ every little variation ICi BOil, cLLmaic, ollitudi^, marine m- 
flueowp etc_, etc,, ehonld hmSv the produotton of epedal formt adapted* 

difftrict by district, ii Ekot field by &}ld. The moat favoured eondilioni, and tSxkl 
tbe localitM aocordingly of the dniet Indian stapLeik are Suratt Broach, Ah* 

^aedabad and ftethiawar. But within et^en theee four tUltrkita there are wdl- 
turkid minor area< ib^t have appArvUtly directly origlliated aome ol the ipeciAl 
forEFrii Of u. that nave preaontly to be indicated. Id Lft^J, and 

■^faia in I had the pkiMuro of atudying the oottoni ol Gujarat praiClioall>% 

«i the laet ocoaeioa in company with &rof^ BfidclJetoii. now ol tl» Board of Agfi- 
^ture* whe wa« at that lune in the aorvioe ol Hi* HigHneoi the MAbaraJeh nf 
Barcda. Wo mand^ed over the graator port of the provinffe a* well a* Kathiawor 
(whiFin the eottom were in. ^warJ, ^nd Middieaon ■ ifreat penon^ knowicdi?® of 
I he comitfy efLohled him not only to point out to mo tho k a lewina oppic blitfid- 

of the planti, but the imi Bn*d[jatji roiaGonahip of the*e to the vmietiOJl* ill 
^ [G/. Ann. Repi. /nd. Miw. 18D3-1. 3^.] The rioh, deep bL^k eoil of 

"roach and Nevmzi ia know^ fkP the ^oknciin* and tbi* wai obeerved to yield 
“W flneat of eR li^taU COltoru, accordingly known aa the AsoAthani or Broach 
oountryj- TIlO diatfiot* loulh-eeai of Barod* we^ a™ to p^noe 
a rcniidirably loww grade ol taAiwmi colton. So alao both aidaa of the Dliadar 
(between Barode and Broach) were noted to olianga into a ceJoafeeua 
loam with Gie appoAmneo of a diatllietlve plant known aa the That 

Jartiouiar oolton thua occnplet an mtermediate none between the plant* of the 
deep black hoAnom aod proper *i^ the lifter or iheliewer eonj known aa (/oradu 
^ the north and wwt. On theee lighter loamy »0a an? to be found the ianei 
J^ton* flf Bhavnagar, F*ilitana, I^Kila, AmfoU and Junagerdl?, the oeiMi (ol 
™hftrak ftnd the woorw of wradhwan, Yirarngam, Moi^i, North Kathiawar 
*ed Kai^ 

A almiliir clnaaiBcation doubtloli premili in the aouthem MerathA ii±Oiintiy+ 
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PLANTS OF THB INDIAN NOPALRY 

iQtnduKd by Dr. Andrjffrrjttl ; also Xopab^ " (defldfid u “ Gardan for Cult™ 
tkoa of CochinoAl Pl^nt ami liuot't "')* 13.] 

Tbits’ (ami apparontlT tho food^plA£kt4 of oi^chUwal afk 

f^anoiBtf forma of oi^PPurlN or V9>i^r^—iht^ prickly OpimtkM.^ Tlw 

gfraiwi ilfrKi lead* mostly on Hau:., whilst the ^rana 

watrw 14 reparud to Uvt on Aavorfll4p4Ci^. includm|| 0, mePiPirnMiAa, Mji 
tiro common IndLaa lorm a, ntiirHii. Haw* OoTu^idjariug tho prcvnbnoa dt tha 
Apccifr?! of it mfty boftdtd tSim are not many rei^cntly collected f|m- 

imm of the ;|^nuja from India in the Koval Horbariiim, Kotr. Five apeciM af». 
botreii'or^ nepiesenlcd by thr eat* prftflontp aad thoM? in alpiiabotical sequmcaAiV; 

rfvnr«M4TPiriF lO-^itlifi^^iir t>- ph« piwnHfi Mthd UnA fHppO. Tluftn 
It no epecinbenof a. and—n-hidi nuiy al»bo regarded oi ftonv- 

what Blg 1 liAcallt^thel^t^ leonly onoflnmpifl of *m. fit>m MAdruiPFOod thm 

contributed in m that |t nrould almost eecm ne if that plant had rurt he«tL 

known^or At all event* litllo experimented ^th in South India. miipJi liefoiedia 
drat decade of Ilird 10th century. On Om other hand, them am ndmimble a&mpMi 
from ^[iwlraa of the otlier apeoiea junt natnrd, which are KtAtMl to have omi 
tollectod from Pr. Anderaon^a gArd^n on April It*. 1&09, Tl^eee nra accnrdiEi^ 
hiatorie ipacimena- Of it i 4 aaJd titat it was the food of!« 

wild cochiniMl-'' That aame epocK^ lum on ta-o ^ubieqi^nt owaaiom been ^r-iit 
from IbixEdrna Preflidenny iind OBM from the PaiijAfci*AO tliat it if probably widely 
c^trlboted in India, and oomplefely aecti nwit tiw>d^ Of ^^’p^'■-f pprfrfi^ii ftmitbw 
l^fiidras historic Hheet beam on t he lal^l t he fotloning observation: “ It it paE«*A 
hy the wild oon trliw tl.” T]lO specimen of O.. pp4t was wrongly aJinlppd 

0 - ji liiijtriv in thesorh^ from Dr. Anderson'a garden, but there u no tarn- 
tion of trhelher or not the true ccchiiieal insect fed on this or any other ■pvt-iaa 
growTi in StadjflA, f>. has mere reeenlly, however. Iieon eent Imih 

Mndnu. bo that it appears to ha^-ne become scclimatised. Lastly there U only 
one fiheet of f>. and it also came from Dr. Andeffion’e garden in lUdrW- 

Moot of the Indian specimena of preserved in the HerlsoriumF Kew+ heM 

aparadilic scale mSect f possibly n species of but no trace of cochlan^L. 

It thus secuu possible the sudden eEtermination of the Opuntw of mi^ 
diatriets (such as tliat mentioned in Wilks. HuL iii.^ in connesfU'fl 

with Tippu Sultan I migliE be aceotnplish^j by the |iara«ite montieiud, 
suppositi^ the sudden appeowice and diaappeatanco of a form of <M?cii4ns*L 
Tlie fact, hoH^ever. that certain Indian writers aflirm tliat the cDclilnesl will tmj 
feed on rod-flowocod Opuntia ntilc others any tlwiE it prefers the ycitlow-iowpf«l 
plant, is perhapa bE4it ejcplained by tli# nuppqaition that there um at iMut 
rac«* or apeciBs of coehiiml in India^ though a* yet not sspamtely tecopn^™ 
by entomologiats. Dr. Bonme (^ept.p July ISO") obtained yrnnO 
injects from Gnniam oikI found thoAe on tiis j-sllow-dowered O^mitia: 
lived for a short time, and Only a little lunger on tiue retL He accorduigJy infsn^ 
tbsC As a muettm of extermiiuilion of Opontin the rearing ef Aliy foftn el 0W“' 
neol was attended with fr> much difficulty that it was a failure- But h 
thus ho asked, would titiulAr fi^ltlre necessarily result with all the Othef Bpr«** 
of ^coie Inoect «een on the Opuntiai } 

The coehineaf msect ot it# birth is vivipsroua and the male and feioAle 
not dbtmgmajmhlo even under tlie microseupe. After a few dai.^. 110^8^^ 
they fasten to the cacEna-isaf, the power of locomotlOm oud l>ecome cOvePP^l 
the ^nznn firui by a short white dewki. and ihe fTrano jyfcVAfrM by a 
longer cottony substance which oonceals lUtS insect. The creature 
become tbs mate is enveloped+ along with the fema Ee^, but in t ime becornca epeSJ^ 
witliin a separate pouch or purse open et the blotrom. From thi# in du# tuW n 
DEnergM aa & scarlet tly poureaed of long Cransparent win|^. It 
bowsverH to ony distance but jump^ and flutmra aJjOut wliils vijilillg sbe 
and shortly after dies. ITw female^ on tliO atlicr hand, n^ver eTiii^,p=* {ps& 
case os a winged insectf in fact never move* agrtln fiom tlie pOfitiun »h# 
as a larva, but becomes absolutely torpid, round in sbiipii^ lusee her cj'pa 
even all form of a head. She derive# nonrishtXKi'nt by tneon# of a hollow poif _ 
tube, which she plunges into the tleshy toKtum of the oactus. She beffl-P* 
yield Iwf offMirmg after about tlifee muntlni. and it is At this stage that tli# pri™j 
of ne^iting ^ is begun. Some ciglit or t«o isniaies are ptebed off i hr 
put into a little bog of ootron-gamw or other Mllulariiiisuc. whinb i# frutePcdtJ^ 
lUvlcTHidc of a frwh cactus- Leaf by meonj nvf a t burn. Tlie young hiri’w ,v 

oUt g»>od posiEions. and wlien tiX^ repent tlieir cycle of hlrtli^ grO wth and d#s 
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HISTORY OF TOCHINEAL DYE 

T!» flJoiw produoan ttkfi* tjye, (inJ £i eftt>n^r(>d for t hjiE purpOMi immo- 

berora birth of her It U wad tbiit if th^ mi«t§ 4 ife 

drmi. their nalural Trhite powdery eoveriii^ u ret4kiifee4, nitd the mgi^ vAht 4 b|o 
talwr-grey e^ehmoftl " prCictueed+ hut if killed by steapaj laot water they 1044 
ibnnr eoWEin^; rtud “ blatk COC-hiti«dI " ia the mult. There i#,, liovi^ver, iui Aher* 
opinion to the efffstt thm ijuaEity depeEuis on rhcwiiiag ihe ri^fr period 
to KAtfwr the in»eetA. Th^-re are tlitoe OOminercuiJ ^odes. vir, «i|yer gr-uic^'* 
blofik ijrain/' and the littJo valued " 

I,r5£5 AM> COM MERCIAL FORMS OF COCMiNEAL. n-d# fotmetly 

ifitieh employed indj^ein^ wool, »<i]k. und cotton: to-day it is aeolour'iD^redioiit of 
rlrtig< am confectienery. and an miiti'' pljnoent. it !« 4Umf.)et entirolv Kploud 
hy Aiulmfl dvM. Two di0enent rods ojmol>tikiiudjle froin it—« hltiieh-red colled 
crimBonK aad n fieiy-rod oAlled Bc^let. TlfcO grtsot ifeputotion thefie dy« enjoy^ 
for many yci*ni gOVo to tho Enplinh Iaucua^ the eKprosslon iiiffraiiirtl." 

Ceeltint!!Ol la COnlponitively rich in tinetoriol TOAtier compared with mo^t of 

other natiiml dyets; it COntnia* from la to 21) par cent, of the pure subataneo 
which exlou aa a gluooeide. " cannmjo 4ieidj"*^ from which the true colouriDg 
TEUktter^ CArmino red, ip rwUly prodtlCedr The dye-attaif mpiirOA no propomUon 
fer Che market, bnt before being emptoycil by the dyer the inpwctft nto htHiton to 
a pwder. Ab already observed, the moPt valuAhJo commereioi form \a silver- 
grvy ^'or “ pilver gnaJn,'' the white film whieh 14 here rotiunrd being due to a natural 
WAS wcerjfi iuneutiting to about 1 or 2 per cant, of tbc Weight of llie aubatonre. 
This Bilvert' e<Jiitjng Ib BOmOliiim imitated by facing the cochmenl with talo 
and other mfnerfd n.Ulttef. In tlyeinp;:^ cochbuea) ia almoat Cxcldsi^^ly used 
for the prod notion of ocorkit tliodi^ on WOO ] m conjunct ton with a tnCtdont of 
tin. With alum mordant it ycldA A miUOun ilmdo. The &panidi 1iiat<Mriiui Her- 
rarn telU U4 tliOt alum was the monhmt uo^d by the ]!ilexicjm6^ and cnrtAinly, 
IM far Jifl I^arope \b concerned, it waj nut until 1043 that “ Kueter or KHler, a 
Opltnim eliecnijit.^" hroncht to I^ondon tlie secrat of UPitig a tin solution in pradoc- 
mg th* true ACArlet, TIiEb EsOCret he communicated to a FlemiBh painter^ who in 
turn told Or Bold it to the fnmO'Ujs <]hlboliuB, whoee tapMtriM embraced prActicAlly 
the drit luitancefl of de4U:leE,-dyed honanngg. 

In conat^etion with noirhtera:^ colomy. rs?d inho, etc., the beabknown modam 
Application of oochineal la in cewhinotlon with alumina and tin to produce 
Tahmine {I>.j£f,Pr, ii.K 16T) which ia an nlmoat pure Jake. The best quality im 
known MmmorciAlly ns Bftfenai oatmlnw and 14 itnwlublc in WAtoh ttleohoh elbor, 
htTpenlmc, Btc., hm soluble in stroug nimoral acid»r Other lakop prepared 
with cochineal are Florentine and Crijufion-loka. Kone of tlia preparationA 
main their inlenoity of Colour when long exptiBtd to light . [C/. Htinjt, Porof^rs" 

Cefeurs, fCc., 1SH)L 001; RawbOtIp GAT^Int'r and Lnycoek* Dirf. ZVyrj, e/t,, IfiOl, 
110; Rionnt and Bloxam. CAfrlt. Erij^tirL flrtd ltH>0+ 3:^7.1 

T#aJ)£. —adyop coehinAaS ha^ heoli a gjeaL o3ttcnt BuperBeded hy apihne 
liyoi, tluH 4i|porvti«duon appi^arM t^v W ateAdily inGfoBAing. Thua tho averogia 
imported by India annuAlly during tlie fiTi-o >-cam lOt^a 
180S-y wOfl 1 pfi20 c«t. During the seven yeara ICW to 1 D05-tl t ho average 
wm Only hlkSa cwt. In I^W3—i the amoLint hod fallofi to 1,150 0i*1r, %Vilu^ 
At K1D,41T, thoush ill 1^04-5 it rnae to l,3BOca't. (Ra. 0,^.t>14), and in 
to 1,533 cwt. (Ra. 2,oS.56Bb In the Rsme period of twelve yeara th* import# of 
AQdme dy« LuwJ increaoed by juitt Over 100 per Cent. , totalling in 1 W)0-7^ 6^003,840 
r ■ tr^ CochlfiOAl cornea almost oxclinively from tho 

t Kingdom Atid France to Ramhayr Tlie ro-expirt trfide hfks practically 

vA^he^ JC/. iAiu/wc {Adtuu# Comment.). 1047, Ui.,. JBO; Honig^rgAT, 

ytmv in fht Ea*i, ii., 3l58 i Hofy. Mon^- Tmdeit/id Mnnvf _V. iri4., 
IJ80, 170] Fh^rmofo^f. inti:, 18130^ h-. 00 : Do Candolle, OHg. Cuh. PidHYj,-^4-0 ; 
Antf BmW., 1+4^8: Molliaon, RtpL on Pritilt/ pMtr as FoddEr, IBOS : 

„ in Cypene. IStiT ; Rourne^ Ind\ Ayrt,, IBOS ; 31aiden, Agri- 

ffos. ^ IFafrs, laes. % 080-3 OOW ; Thorpe, Diet. Appl. CAcm.. 1898, L, 575 ] 

COCOS NUCIFERA, Liitn .; FI Br^ Ind., yi., ; Fr>'er, AW 
Qffd F™., 167 : 2 ^ 1 * Tirocl pi.; Miqtid^ FI. Ntd. Ind.^ 1055 , ili.p 
Shortt, Monog^^ The C^coanui Pnim, 18 ^; NichoJla, JejrfbooJt Trop. 
-Jyrkp 1692,105 ef sey.; Sehlkfr Trop. i., 016-58; Sad^beck, DieKuF 

derDmt. AWfi., im, 35 - 3 $; Mukerii, llundbook Ind. A^ri., 1901 . 
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THE COCOAS UT PALM 

fnirtifiofltion the (jocoasiut requimi Rb9olnt4?lj open eir aiyj plenty of 
sunfihiDe. The subsequent treatment conaiats in hwing the ground areyail 
thf' sterna and muniuing them, especiaUy with salt, at the beginning of tli? 
miiLS. They may be eaailj transplanted when only a few years old, itid 
in niany caWs with advantage, but the new plti^ into which tliey aie 
placed niuat be fiUed with good soilt rnanurep and a little salt- [Cf. Pmdiioe 
World, Jan- 17, im.] 

—Cocoannt palms will bear fniitp according to the locality and 
the care expended on thenit in from five to ten yeaia. They throw oat s 
spatbe and a leaf even-month, and each flqwcriiig spike pekU (roia ten 
to twenty-fi%'e nnts. the yield varica according to the soil, elimate, care 
espende^ and also variety E^ewn. It hm hern plflce^l by some anthon 
as high as 200 to 30tl, by otters as low aa 30 nuts per tree per atituink, but 
a BEfe average might be W to lOO, or say 5,000 nuts per aem; and at 4 lb. 
to each fruit this would give a total crop weight of 04 tons nn acre. La^tljt 
the palm will continue to hear such crops for 70 to SO yents. 

Caitlv^tod Forms.— Although the Xatives necognl:^ many vart?ti» 
or races, these are doubtfully ^tinrt botaEilcallyi Moreover, they m 
so numerous that it would he aintost iinp^blo to cnuriiemto even the 
better known "" spotts and cultivafced conditions that are claimed toesisL 
There ate^ for esamploj 25 commonly counte<l in Java—Clique] esp^ialty 
describes and names 18 of these and calls them vnrietiei?: 40 in tJw 
P hilippines i 5 recognised in Ceylon ; 30 in Tntvanrore alone accor^ng 
to Dr. Shortt: lastly, Jumelle fJ,c. &21 and Firmtnger, both eompiliog 
from M, Le Goni de Flnke, say of India thot it is enstonwry to recog¬ 
nise 7 forms:—(IJ Coroiwondcf or Em^intn nut, n yeliowiah-rod fotm; 
(21 the K&mrtt, n very' woody ovoid nut i (3) the Malahttr ; (4) 
small and spherical; (5) Achent, small and ovoid ; (6) iViooiuror pointd 
nnt, the biggest of ftllp and (7) the Cetjhn nut. The Brahtnin nut ^ 
esteems 1 for its milk bnt is Inferior in iopm anti coir- Of Ceylon Jt 
is said there are two special dwarf forma : (o) the King Ooooaniit, wlufli 
produces a goMeil-colonred fruit, but rarely attains a greater height thw 
20 feet. It is conEned to the gardens of the better classes. A itiU 
aiuftller plant much sought after^ 

and CWjiftf/tf-— All writerB admit that the palm will grow 
tivdy on sandy sod, but Semler and others point out quite clearly 
must not be dry sand^ Many soils otherwise nnsuitable can be adapt-w 
by adding the necessary manures; thus clay soils can be made por^ 
by admixture of sand and fertillA^ by the addition of calcareous fiWtS- 
Jumelle obsen'M that the cocoanut reqnirea beat, moisture, a poront 
soil, calcareous salts^ alkaline salts, a certain qnantity of sea-i^lt^ * 
fair amount of animal manure. It should be noteth however, that 
maniireil too freely applied is apt to encourage a weevil pest 
The best ntAlkure (vegetable) appears to be cocoanot husks, [w- 
Agn'., 18®3, lin., 106-8.] Semler observes that the menst desiTablo p«itioD 
is a porous soil uufliciently near the sea that st high tides the 
may pernaeate the trenches cut for that purpose. Cochran (Trop. 4^ 
lS97i xvii-^ 173) and Junwile (f.c- 94) jnve chemical analyaefl to 
how veiy impoTtaut salt is os a manure for this palra. 

It is uecMsary that the temperature should be fairly even all the yw 
rmind, 75'^ and 60*^ being the extremt^ if the rainfoU ^ ^ 

distributed throughout the ytor some 43 to 50 in. will suhic*^ but if 
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plaiatcr must resort to arti^cial irngadon. [(?/. Baur, Ind. fforJ., 

Dec, 14^ 1899; CocliraQj Trof. dgti^, 1900, xix.] 

ADDtTiOyAL FECVUAi^iriES OP FSmAN CULTfVATi€l^\-ti<imimy.^Tbo 
wcDBiiLLt 10 Only COmndOn in tho sautK of thu ^T^idoticy, nnd ita ohwf S^aIud 
luM in tfcw Koh supply of toddy it afforcU^ In KolAb> disttiot, howsv«r« tfch? soil 
imd dimato OIV Toirind to ^uitaldo that ths toddy nxEeedn tho dmnnnd. 
jmnLiiU yie^ld of nutjt Is ULtd to bo about 1£0 per tree, and oeioh pidm mav bo 
nwkonsd iohnvooiKit about tta. U up to Iho point ab wfaioh itbo^iMi to yielcL" In 
Tliana dutrict the anniuit ;^'icld I* eatiroaliW Ot 75 nuts to eacli polfo. Tbo dry 
hOtd Oro flOmotijnea throvi-n into a vsll and loft to epfoUt thoro, bc-IngAubHqthOnlly 
put Into (V ELUtOOry i or tbciy are oUdwod to fidl from ibo tree imd then fniHotL 
in tho Ki^thuiw^ dtntriot tl^ plnntod and grown in pita 3 foct 

in diantAtor, out out of gnUd liitboStono and flllod with tnould. fn Knnam. 
EAthiawir and Rotiia^feri tho eooHmntlt Is nbundontn and in tho latter diatrict 
tho tvern^ annual profit from aoeb troo ia Miid to bo about Ks. 1-3-0, During 
tho '’^Nwivl Fumimd" or CoaoiLnut of the Kindua, which frUppowd to 

luort the end of the mOnaoon in Aiigiut, Bombtty Nfitivoa tlirow nut^ into tho 
M to propitiLatO tho god of atormn. [Of. Moii, Aug. S3. 1899,] 

■ffiifw.—This PTwidoncy, espaclolly t|» ^lalabar and CorDmand(:l Cdnatji^ 
b tha ddr^f iH^nt- of the Indiaii cocoonot industry. Tho Lucoodivo Islclndo 
nbo sand thoir oontidgunta to porta on tho J^foJubar CoSiaE, tho produoa of both 
boing Hjckonad to^Ehor. Tho Maldives are under a Sultan who ia oubordinato 
to tho Governor of Ceylon ; tbs COir pTUdui^ ia con^Toyi^ to India nud lost sigh I 
of in tl^ UUatomaEy' Erads rotunoa. Tho Godnv-ari diatrict bo* boon called tl^e 
'■"Faradiio of the CoooomxuL palinr*’ the delta of tho river ahowing ati obuudazieo 
cf tho trOM. .Mr. LuahLugtoa, Diltrfot ForaaE Officer of Kutno, Atatcd in tho 
Ttvpieal AFritulturist (Jan. 1* I ftB.'S, kiv., 457| that £09 outa per annum wn* u 
very moderato Mtimate for good fruitLcig trem in th^ Godavari diatrict, and indeed 
rm rv 0 D higher ai-flrage (£50 to 300 nuta per annum) luw been quoted for Cbylen 
hjghly m&nurpd patiiw (TWp. ApW., April 1 , 1S03, sii-. 060), la Travanf^irr? 
eW+OOO tmea ware ceirtntefl during aottlcmont operationa in ]h 0 £» and it ia 
HEin^bod thnt £6 per ooatr ihould bo added for uen-taxpaying areoa. fC/. 

Oet. 30, ]D0£.] In South Konora^ plontationa extend aiong tho whole 
Cooatdina. the average to the aens being nbou 1120 trcoa each, yielding 40 to 60 nut* 
OonuAlty. The »oed-nuta aro uauaUy nnt pluelcoct but allowed to fall from the tceea. 

la .flyviiiv there are anid to \» four viiriotlca of the eoooanut.—rod, fml and 
prwn, light gr«4n and dark ffwn+ Tqddy U not n^nde from the palm, tfie fruit 
4 mei^ Valued. OecaaJomdly a fowgre^n nuEa arc cut for tho juice and for their 
MyBoc^ cultivation ia to some extent peculiar, and a full orcomit of 
It Will bo found in tho .DtCtiapuzp^. 

On Eho .VIcohiEr iMlMadi tho palm i» very abuadont, tho oimu&l yield being 
^tiflaoK^i at about 10,000,099 nutsL tn the Andamnns it is aaid to bo a com- 
P*cativeJy npoent introducton. In Ehore WOfo estimated to bo 42,907 

D^aout Lfww in baaring and 94,B£l not, and In the Uimo yoar 42S^i07 nnta wore 
■flOoiTi'isd into tha ailr-faotoiy at Viper. 

tn ^ *u™aa would appear to depeud lofgaly m tho diatriot, Maaen 

E^ithna Und lu PtopU (od. ThoobaJdJ, IB83* ii-t 143) say* that tho p^m will not 
^^■0 tjccept neftf tha scA^ and in many porta tho aoedling* am belim’ed to dump 
im y»affl ago it WB* mported them ware lOrOOO eema under coeaanula 

in ^ IWseln district of Pegu eJornv 

In tho cocconut ia pIctiElIid throughout tha jowor Gongetic booin, but 

_^a ijuo only ingatden oultivatien, and ilw produec ia not much in exceea of 
□emand. I'lvwiiij- and noi rwo» ia the palm used in thia provinco oa 
teddy on^E augur. In tho diatricta of Borriaal, Baekergougo and 
- oWiali it ^ eateoaively grown in plontaEjono by itaelf or along with the 
™^nut palm. Througheut Bengal the opirLion pravniln Ihid to frait woll the 

T throe teavea muat be removed in BopEetulK^r. 

1“ Upper ludla and the Oontml Provineea the cwwmt tt not oultivatH^. 

I? awaa^vCi'r.—The gwAtjrwt <iAn^r to which tibia palm 

aruKM from the attaeka ol vatieua inaem mosay the gruba of baoElM. t>f 
o larges iiwecE with a n!ddjAh'bn>wii heail, OppoonttO attack 
aeid aubeequoatly to firwl it* way into the atern ; it it Iwitm'ed to be 
ILtnSr when tho gmiiml Kila boon too richly manured. Jtitnelle 

' IW) eayt & aimilar iiiBect Lay* it* c^ja in Elie atom otmI the lar%-ai bfiiru 
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thoir to the twininal bud. irWch they devour, ’The daugw o| Hwh (nib 
is ttwrled in tho Stmta Sntilonwntii by tprinkting tt» young i^ma with i*^t 
wutof, Molbordontruativebeotteiar*»[ Elsph^- 
bentin whicli denlroya both the young lonvea KDd tlw tnrai^ buti, ihui 
killing the pnLm. U ia oepecinUy pwvalent in tho iloiny On 

Coromncdal Cowt bormfi grabH mo o»tWCtod by nteoiw of « Iwbod stoat preto. 
tboy nns oaton « A deliciM^y by tho Bunumui. who «• grant Adapts at ortnicliiig 
them, Tho Rhinowroo^boetla {nrvrtfm rA*« Unih), a biKk ai 

t,(«wn Bcorab.hAi W ttiportad ns oapacioilydoitruetivu to t™» in Ms^ 

and SinjniiKiW. It diuUAgO* tho tnMA by onttuig hoUo through the young l«dj 
slioots. ^Tiw lon'ffiol a lotgowoovil l«A|riiell»jpa«^» ramitfInaH., 0*r,) kul 
a groat nuiobor of tmm by limnolling into iho tnickn Tito only cU» for this i. 
oxtructioiii though the un of BsJt and brino is often boaooc ^ , 

The lOAVaa of tho palm ara iJito mueh inju^ by other r™** 
lifo-aop aueked fitjaa th* pliinh Cartnin of the r«wiyt-tho ^ ^t*- 

oagocislly doatrUOtivn in the lutocndivO lalondB, A»id ora th# jnora (Wngitroui 
b^uao it ia diflioult to piowad Bgninat them by ordin^ molhoda Of 
[C/. MoakoU, in/Tid. Jfus* Nolt*, IltDtt. iii.. I, 0fr*7,] Somlor says ((.t. W thri 
A ioi™ wnap f* ir tho hi^it of nuking it« neat in tho young fruit Tho only 
rvlilfdy Ih tJw dMirurtioai of Hvs nv&l. . * ^ ^tA 

t&TiTBj tuui mcipa 0<unly cliMkiMi cQonitk'tA jim rata, ■qmirolay flymg-f&XM, 

^^a\M treo-dooH (i*s*k^ttOij'pprti-«||g otc.K which iwaiiKitiniM oat tlio yosin^ rnini 
oftoiidoattoy tho torminal bud. As A rOTOody. Somlm swat* that ft prspa^im 
of cocoanut homel witU aioonio, pulvoriflcd glow nnd atryehnme, or th* 
shoutd bo put into oocoonut ibollo and hung ill tho Itisce, ^«m*t toW 
rnoiigoOSO to the boat ppoloction. Xicholls toooinai^dB oovonng tlu 
the palm with ihoaw of till or golvantoeiil iron lor aOtlW twolvc^r^J^ 
rate ixitng unable to (limb osl-r thwo. Tho young planti must ftto he praj^W 
Agnittot the mvagM of wild hoga, ekpbimto, wwa and porcupiftos. 

^lin has actually boon killed by baetlca or olhor pcotj^ ?“* 

lu Ocetroy tho whole stem by fire, os n aiAgio palm Inft a 

posU, raila. liaftdruils to foot'bridgca, etc., nuy oontftffl 

So peate to dwlroy an entito plantation. It hoa aecnidw^V' boon ^ 

tho piwrvatiiDn by plantera of infooted timber aa wll W tho 
infected cootianut-rcfuBO tliould bo modo a atotutofy office, wm» »“b 
alwaya eonslilwtoa a puhiio nuiBancc and too oiten invol^-ce ft publio uj“^ 
[C/. Ridley, fteiH. oi* PejerucKtwo/ CoeofinMts byRceer«S, dfinflopsw, I MO ! 

Kyioa. 11., JMflj fnd, .Ifiis. Notu. 18&1, “-<»-«! l9w! 

Watt. Pfifglto in RsKfeiuif, Agri. ISMll,^^ 8, I4d s Wn 

axiil., 9W; Bullof, ihs«M** of CocoOnut, in Boari Bt«, Madnu, liora, i J 

Thifl iLscfnl plant yield* varioiia &b|VB Or fibrous mnttiw^ 
A deficate tomeiitmu or cotton, found at the baao of the leftft m eifipWJ 
as ft styptic. Tho leftv« may be Used like those of other palms for tMuy 
the purposes of paw. The leaflets of two or mote leaves ore bnudrd in 
Hints that are used in house-conatructioti. They nre also olteii stnj^ 
off and made into brooms, or their Piidribs separated and w 
Again, the leaves arc frequently employed a* tUatoh, and dned ttc^ 
be utilised as enide towhes. The half-fruit (nut with adhering penesryi 

Ur^tlv uBcd aa a BCtfubbiiTH itfltErJi 

tiiAUirj ^—Tkc itnpnrtftnit however, is ot coutm tke . 

is obtAirted ln>iii tk* thick outer wall of the fruit [or huflk). 
to have been known to the early Arab writem aa kanbdr, , [Ijj 

for example, by Albirdni £f/, Journ. As., ser. iv., toin* viii., - ^i.tu 
11th and by fbn liatuta [Voya^, de., 8oc. 1P®1,‘'!‘l tk»t 

in tho Hth centuries, Oorrea (Lendot dn /iwf»B, ii, liJ9-30) ^ 

the Governor (Alboquerqucj of Cftnannr devoted much cam 
to the preparation of cable# snd ligi^g of coil (iMito), of w^n _ 
was preat abundance. PjTsrd ( Voy. £. Ind. (ed, Hftld, SooOi V ’ Uj|, 
speala of the revenue having been paid (in 1610 A-D.} of catfo by 
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dive^^ The word coir iHd not come into ths Etij^lisli Ungttago imtil the 
eightwnth eetituiy. It it doubtlc^ an Anglicised version thwugh Portu- 
gucM ea\fo of the Mftkj-al verb id^ru = to bo twisted Mai. ami 

UifiTv, Tfttd.). Both the fibre and the »pe made from it appear to have 
been exported to Europci in the middle of the 16th eeatutv under the name 
idniar, a misienderiiig, very poasibly, of Hitjat, But it was actually 
not until the Great Exhibition of 1851 that coir rope and matting 
attamed commertial importance in England. Thus Milbum, writing u 
late as 1813, obee^os that cenoanuta are an artioJo of conaiderabb trad* 
in al! parta of India, ar„t that coir ropes am much esteetnsd there. Ho 
sajB nothing at all of any exports to Europe. It deserves notice, too, that 
we collecdons of early lettora of the East India Cto.’s sorvante, pub^bed 
hjr Mr, W. Joatar, contain no reference to the cocoannt fibre. 

Prtstfucrtpfl,— Taking India os a whole, coir in only obtained as. a by¬ 
product. As will be seen under the notes on trade, the presentHlay Indian 
e^rts am almost entirely made from Bombay and Madras, and It may bo 
aud that Madras, Cochin, the Laccadives and Malabar are the onlv parts 
of todia that produce coir on a comniaroialscale. According to the Afonudf 
of S, Kanata (1895, ii., 147-8) about 5,000 persous depend for their living Eanara. 
cn the manufoctum and sole of coir in tliat diatrict. It U further said that 
3,0tW cocoanuts produce 1 candy of wir. The coat of raw material and cm*. 
^u^tum is about Es. 15 and the selling price about Rs. 20 per enudv. 
elsewhere in India the fibre b dark and coarse, and not comparable to the 
hM qualities of the above-named districte or to that of Covlou or Singapore. 

I tore are numy reasons for this. Situation is one ; the fibre wodd seem 
to become coarser at a distance from the coast; but variety,age at which 
the nut IS gathered, cam and skill in stocpLng, beating, and cleaning the 
nbm, etc,, eto., are all factors of no Msiall Lraportonce. If the palm be 
BUltivnb^ for the supply of juice or to aSord ripe Irdt, the fibre usually 
in the one case imperfectly formed and In the other overripe. 
i^Uib, at least, is the common opiaion, although according to Wiesner 

of CV imrifrt-a arc really suitable for the 
production of coir, vis. f utihi, rn/ttiUfot'itiiK andjifM/^/iM^o. and the first 
i*™ed gives the finest and moat elaetic fibre. These are three out of the 
ei^tMn forma given by MitjueL Wiesner, however, would appear to have 
saop^ for general application a criticism which Miquel (J.e. 65) origtnallv 
fi ®*oJusLveIy for tlio Dut^ Hast Indies. In many countria such 
« Owm a specially long fruit is gtoam for the axnroas purpose of afioidinc 
— ^8 stTBjght-hristlc fibre. Of Indian coir it hsa bocii cdhuuouIv 
smrracd that the best comes from Cochin, and that as a result attempts 
huvs toon made to imitate the light colour of the Cochiu fibre by hlcach- 
But thechemicots used in this process destroy' the elasticity of the 
^ qualities bad and inferior qualities worthless. 

whether by Cochin coir is meant coni- 
™«i^y tho produce of the Nativa State or that of the whole cosat of 
ii todeed all high qualities from whatever coiuitrv ahtaiiicd. It 

swa that for fibre the nuts should be cut in the tenth jnonth; it would 
that a large quaatity of ripe nuto are exported to EnroiK 
“5 husk and tbs smIt separated on arrival, 

omonte of the various local methods of re- 

r have 
:eferTed, 
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the fibre from the shell and of soparatiugand cleaning the coir 1: 
0 given m the f/Kficnorp (Lc, 428-30), to which the reader is refer 
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Entfir it miT be Judd that for the first process on iron spike is fixed in the 
grotiiid with point upwards, and that the nut is so strook on this that U» 
noint petietrafees between the nut and the huskt and eauMs them to 
A Native can treat in tliia wav about I ^000 nuts daily. Although inssy 
machinea have been tried for tidis purpose, hitherto none have been feranMl 
which can compete with hand labour. The husks after being Petted iti 
brackish or iweet water for 1 to 18 niontha ara crushed either by luDd 
or by machinerv, atul tho fibre extracted. Fresh water la paid to injoK 
the fibre. Thc^ retting process ia sorfietimca dhuoeiiaed with, the tui* 
beitl^^ flteamwl till the fibre separotijs. After 1 ing dnod the fi^ M 
" allowed or ckaned ol dust nnd rtfusop and it is finally separated icte 
vnriooB gradia or qualidea such aa “ mat or long fibroa (ushkI for api^g 
purposejs) : ” brush and broom * bristle ’ ”- tbe phorter and stiver fibres | 
upholstery, the tow or curM fibre; and the dust or aduse employ^ 
AH B manure and lor other piirposcs- The beat bristle fibre done up in 
sninll bundles, and with the fibre stretched straight and c]ean> may letch 
£30 a ton. The mat fibre is worth £20 per ton ami the waato £10 a tm. 

Under a high pressniu a oouonnut dust was found to make a ratber 
brittle cardboard which on being touched by water would instantly aweB 
up and close anv hole mudc in it. This was looked upon, aouie teu 
ago, as a valuable diacoveiy for rendering wsrahips practically 
bv gun-fiic- The ordinary itKOS of coir, coir-yaraT ^ 

in most households, that it seems supe rfiuou«! to att™pt an enu^ratioa 
Coir-niatting. coLr-ropes* cocoanut brooms and besoms^ bskwckii li^' 
mocko. hues ” for nuiuety men, bap for seed crushes. 5 ™ f 

are amongst the many lonns of manufactured coir. Coif rope ]S cape™!? 
Bervdceabfc in India because it does not safer from the damp chMt^Bna 
saila arc accordingly soraetiinea made of coarse cob^;lotb. i 

Islands mate made of cocoanot leaves are used os sails, la Wlonj™ 
India the fronds are split and woven into neat boskets. [L/. Uo^ 
U^tful Fibrt Fiuntj of the PFofEd, 120 - 3 ,] * - 

yje/tf.—As regards yield of fibre per nut and prioc. it has ^ 
that 10,000 husks treatJisd bi England yield about SO cwt. of 
and 10 owt. of brush fibre* In Ceylon 40 uute are reported to give fi ID- n 
coir (or mj 131 to 10 . 000 ); in Madras Id large nuts and 
Laccadives 60 small nuts give a similar amount; but whereas a pouiw _ 
Lactadive coir spina to 35 fathoma (210 feet), a pound of the cuir wu 
large Madras nuts will only measure 22 fathoma (132 feet). 

The aiiutationii for Coir on Iho Lprwion toaThot, 


Pri 4 x ^^.—The qiiutationii for 

aifiiisiB. Ida * Chrtrtkf, Ootobnr Ifi. may bo hm giv™ 

wcTO as follows i — 

Com Yajuff— 

Common to good Coehin Roping Dholls 
tii •* *r BaJos 

,* foir Cochai Wfift^-iiig 
Fair to t* 

Good to «vtFa 

Common to fair ■CoyluB DboUa and Ballots 
Fair t« good Coylon Bollotfl Bcd Bales *. 

Good to extra Cfljldti Bohoti 
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A REOTRD OF TRANSACTIONS AND PRICEkS 


^ flf, 

OoirRppe— 4| tfl fl inch . . .. .. IB 0 0 tn SL 0 Q 

fii .. 3i .Ifi » 0 .. 21 0 0 

Up. It .IS 0 a „ 21 0 ft 


For tho Hc^ntli Soptcmbef. 

LuidMl Doliv<jrdd 
1W7. 1907. 

VuLH . 1 . .. LllO tona. 4^5 tnni. 

Finas .. 'DO 100 ,, 

Eorm .. .. — .p la iP 


Stock Oct 2. 

1907. 100^. 1905, 

l.OOQ ton*. 2,'6^5 tons. 1,030 

334 ,> 531 „ 704 „ 

104 ,, 310 „ SS ,, 


Lmiilwl frcm Jon. L to Octr 2. 

1907. leoo, 

Ya&n .. _. 3J91 4pS0l tcfiifi, 

Frewt .. TflO M 1.144 ,, 

BcffK .. 113 ,, 303 


Delivered from Jan, I i{) Oet. 3. 
1007. lEHKS, 

4,733 tone. 0^013 tona. 

630 .p lp433 pp 

MS „ 1&6 pp 


[£?/. Joum.^ Sept. LS 03 ; Moiru, f 7 an 4 . Xt-et in Jow^ Soc^ . 4 rj|i^, 1005 , 

033-3 ; Dod^^ U*e/ul Fibro Pt^Tli€ cf iJi4 Wt^rid, 1S07* 120-3 ; eu? Bull., 1 008, 
(add. ftor.* ii.), 345-8 ; Hanmm, F^re# o/ C^m., 1902, 151-1 £ Ihiiurtmi 
il»p, /Mf. T«A_ I903> t, 70,] [Fa? Trade, Se* Callectk'ia StAteineiit in 

CMoannt Produnta, pp. 303-3.] 

COPHA (KOPRA) AND OTL^ — The kernel of the coroanut sliced and 
ilric<] either in the eun or arti&rkliy is called Copra [Kopr&i* It cuntaina 
from 3i0 ta 50, some any even up to TO per cent, of fixed oil. The fully 
ripe cocoaTiiits onlv ikie used in znakinif oopfclp but though the Quantity le 
ieaa ^e quality ia said to be higher in three quarterK ripe than in fully Hpe 
ftuitfl. But the oil may bo cxpieased cither from the treah kernel or troni 
the dried keitsclp sod by a hot wet or dry cold proesM. Artifidally dried 
copra is often smokedi and m tM« colours the oil its volue is thereby lowered. 
Mr. Cochmn (Ifon. Chem, dnaJ.; also Tf&p^ May 1, 1003^ iii,p 

06^1; July 1099^ xix., 44) gives the composition of copra thus:—moisturo 
6 par cent.; oil 67 per cent.; albuminoids 0’69 per cent.; carbohydrates 
1521 per Dcat„ ■ woody Jibre 2'11 per cent.; and aah 3''99 per cent. 
Seinlcr jc. 653) obaervcE that sun-dried copra contains about 50 per cent, 
of oilp irtihclally dried 60 per cent., and if dn^ at the boiling frt>int of 
Wafer it may contain 66 per cent. 

OW*—Dutistan {Editle Otls^ J29) gives hifl examination of 
^lalabar, Bengal and Bombay samples. The Malahar had au acid value 
M Koh of -111521 BE compared with Bengal 11 “84, and Bombay 9'95 ; tbo 
aaponifipation value of Malabar was 35S’2, Bengal being 255‘6, and Bombay 
t the iodine value of Malabar was 8^54, of Bengal 8"41, and of 
^mbav 8^25 - the Reichert-midt^l value of all three was found to bo 
higher than the orditioiy standard, viz. Malabar 6^71, Bengal 6'79, and 
^mWy ; lastly the lu^lting-^pointBi were Malabar 23'5* G.p Bengal 
3^5* C„ and Bombay 25i)® C. Blount and Bloxam (CAtin, /or omi 

dlchu/.p f900, 236) give the Eiaponihcation cE tEiis oij as 209 to 238 and 
iodine absorption os 7 to 9. [C/. OraahafE, Eejt. Koion. Mm. //aar£em, 
1903 : Bftfihofcn., Gotnpfefe 4ii^. of CocoamU, $hamng iu demamU o» ffcr 
ooQ, iti Tim^g of Nov, 1099,] 

Bxirmctlon .—Various methods of obtaining the oil are resorted to: 
tar eiompie^ when pure colourless oil is requited the copra ia boiled with 
We?, gmted and squeezed, the resulting emulsion being again boiled till 
the oil rises to the surface. This is thus a hut wet prmseeus. 1 f fresh kernels 
■^e used this is called dtml oil, aud it from copra it is mtdhrlr Moreover 
Iherc are Beveral special modihoationa chiefly intended to produce the very 
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THE (KKX>ANUT PALM 

puio wliite oil wMcli li*a tha higtisat tomraefcial vaIu^ C?rude or ordiiuiiy 
cocofctiiit oil on tho other band, produced bjoniahing the oopm in a 
native; oil-mill worked by oxen. Thia la * cold dry prooeaa^ but some oi 
the moat bigbly priiod gradoe liavo boon cold drawn. The mill h teallr 
little more than an cidargement of the dniggiet's pestle and mortar, hut it 
ia so dhcaojona that the extra amount of oil obtmTied by emplojing 
European machinery do^ not counterbalance the expenditure involved 
Moreover, the residue of the copra is sold as cocoanut oilcake [fooiuso), lad 
tJte drier the cake the lower its vnlue ; the pooaao is normally worth 2& per 
cent, of the copra. 

The best Indian eocoanut oil ia known as “ Cochin.” This ii 
remaTkahle^ since it is generally thought that ripe eecoanuls tro 
necessary for ^e oil, whikt gteen nuti* are ^t lor the fibre. YeC “ Cochin 
fibre " and “ Cochin oil” both rack highest and possibly from the sama 
reason, vise, that the name Cochin is given to all high grades. However, 
it is possible, ns mentioned above, that what is called Cochin coir ” comri 
in reality Very largely from the Laccadives and the €oohln oil may cerot 
from Cochin, In 1897-8 the Tropiail A^ricuUuriit opened ita coiumM 
to a diBcusaion as to the reason for the higher price obtained by Cochin 
compared with Ceylon cocoanut oil- The difijeience was then laid to ha 
about 3fi per cent. But in January 1904 there was appereutly little difler- 
once, and in May 1905 Goehin oil was selling at only 16 per centp hctt&r 
than Ceylon; hence it may bo assumed Coylon had improved inatertailyi 
During the dLscusaion indicated an *'OldCocoanut Planter” observidthat 
perfectly clean and diy' copra v^ielda an oil which if put in a tumbler is 
distinguisbabk to the eyo from a simttsr glsaa of water. The iociuiiy, if 
niay beaatd in ooncluaion+ resulted m a general agreement on several pomt^ 
such aa that the purity of colour and therefore higher price of Cochip. ^ 
were due to the greater csrc taken in the selection o! nuts for orushing om 
in the ptepamtioii of the copra. It was acknowledged that smoke-dried 
copra usuiuly resuited in a tainted oil; that none but quite ripe and. quite 
sound nuts should be used (it was said, for example, that on the Cothin 
c€fmi the nuts nro allowed to drop oil the trees); that great caf^ ahociln 
be taken to keep tho aplit nuts free from dust and dirt whilst drying; 
and finally, that the excess of stearino in Cuehin oil, which makes it pn^ler- 
able for candle-makings is duo rather to the supericr quality of the nut and 
more careful cultivation than to any natural superiority of the soil, A3 most 
all Ceylon (European) gtowors, it may be oboertredj are agreed that one oE 
the principal advantages of the Cochiii climate lies in the fact that tlie 
copra can be dried in the sum In the controversy above indicatod it wu 
sUtod, however, that if the copra were dried at an even temperaturep wbei« 
smoke could not reach it, the result would be equally good vdth the lus’ 
dritfd nut. But it may be added the difference between cold dry and hot 
wet oxpreiiiseil oil may be a far more important factor than hitherto 
rfcogniseil in determiniDg the value of eocoanut oil. All the coccaaijit 
products seem subject to extreme Jluctuations in price- It is gencTOLiy 
accepted that the safest standaid to purchase co^rfl or cocoanuts m the 
price ruling for the oiL 

The Oil is largely used in India both in cooking and for 
purpo^ettr Ita eniploymcnt os an illuininant was at one tiiao ijiip>ri*^ 
but has considerably diminished owing to the introduction of cheap 
AJimrican kerosene^ the heat qualStiefl of wliich are eheaper than onhuapy 


VEGETABLE BUTTER 


cocoanut qI\* It id dtill, ho^dver, occasionally faund in mm?. RoTiuin 
Catbolb cinxrchcSf and in Ent^land and nUowhere it is mnde into caodJea, 
eapccially ni^btlightd. The latter use was a didcovciy hf l^icssts. 

Prica & Co«* who introduced CAtidles inade w'ith oocoanut oil for public 
iUimkination at the time of Queen Victoria^E wadding p but in or^nan" 
tandlO'inAiiufaeture the oil haa been somewhat displaced of lat* by 
palm'olt. [C/^ Board of Trade Joura., Feb- In Europe it is 

extensively employed, particularly in Franc®, where pomades and other 
fancy toilet articles am produced in great qiuintity and variety. It is 
al^o utilised In the manufacture of salves and lotioiu of various kinds 
and to adulterate cod-liv'croih It ie considered an eficctive hair-restorer 
and is iinivcrsaUy so used all over Indm. The long, btaeb; lustrous tresses 
of the Filipino women have been attributed to the ubg of this oih [C/. 
Hides md LeaBier^ Juno S5, L£K>4.] 

As regards the soap industry^ cocoanut oil mahea a white> lianl soap, 
which is more readily soluble than almost any either In hard or oven salt¬ 
water, The form known as Marine Soap ” may bo used metliciually in 
pla^ftcr-nmldng and in the prepamtion of soap linunenL but it has the dis¬ 
advantage of importing an unpleasant odour to garments or to the human 
aldn. The ifeSArs. Lever’s Sunlight Hoap factories use a large amount of 
iiocoaiiut oil. A fsir proportion of the Native-mode soap of India is also 
prepared by boiling tins oil with dhobie^a earth, saitr ^^flltpetre, quickliiue 
and water. 


VV^MWtf fiiffffr*^The various methods and contrivances for pro¬ 
ducing vegetable butter^—cocoanut butter mare espocially—may be said 
to have origi nated ont of the many new tnfpec ts of v^ue in this palm. Pure 
cocoaimt oil has for aotne time been used In part manufaottire of umi^riiie, 
and with advantage, ainee it supplies a certain amount of gljcervl aalts^ 
of fairly low fatty acids, whose abacnee from ordinary' margarine eo^titute 
chemically the princjp&l diSerenco between that product and butler. For 
this purpose the charactensrie odour of the oil is removed by treatment 
with alcohol and arLiuial charcoai. [Cf. Blount and Bloxam, But 

ft far more important industry' than the adultemtioii or fabrieatinu of 
margarine is the production of cocoaiiut butter (see Cacao Butter, 1076). 
The prwttK of produemgeoeoannt butter or. os it was guboequeiitly termed, 
Ls gjaid to have been disoo’ixred by a German p^o^^J^l^tof, Ur, 
SchJinck, and deydoped by him at Ludwigshjden. Me produced a pure 
vegetable fat which for Cidinaiy and edible purpa^Hi was claimed to be 
luneh EuiHsrior to butter, lord or tallow, ali of which contain acids that 
t^ngh heat form undesirable products, [Cf. /wd. djri.. SepL 17. 18^^7; 
hew Bull,, 18£l0.230-0 i Basu, in Joum. Agri^^Hori, 3oc*lnd, (Proe,), 
lx., Dr. Tbemcr, Second Phyrielou of the Imperial MospitaL. Vienna, 
gJinted out {Ctntredblaii fur die Terapic^ Oct, that a drm at 

Mannheim had also produced aeoocutimt butter free of fatty acids, sueh os 
^ Prisons of impaired digestion. [Cf^Journ. Ik^rd Trnde, June 

n«>l J The manufacture of these and such like butteia was jiatumlly very 
utucldy extended, and indeed .Measrs, Loder & NucoUne, Ltd., of SilveHowUj. 
J4>ndon. dnim to have preceded even the German firuLs in producing 
^^nut butter and cocoanut suet^ which they called Nucoline ” and 
ejflu." Their sales are now on a very Large so that their goods are 

doily into extended demand. ** Vegctaline is the name of the 
Pmduct oi nowmauufactnxed in Marsei lles. More recently Messrs. Goudart 
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THE CUOOANUT PAUI 

Jt Co. hfiv^e coraincnced i linking wbnt tbcv nail " CtKiotine " at PonUicheiTTr. 
^^imilar factories have also Irecn e^t^blislied in America and elsewhere, [Cf. 
Madras Mail 190(2; lad. A^ri.j Nov. 19^2, xjcviL, :m ; cto,, e^.) 

There is tUiw an opening lor Itidiaii industries in thLs pryduct which 
that countrr mil be ill adviawi to neglect. The importance to Europe of 
the discoveries briefly indjcated lies in the fact that cocoanut butter pro¬ 
vides bakers and biscuit manufacturer^ with a substitute for butter wbiet 
is not only pure and cheap but even better suited for bakuig purpoaes than 
butter proper. One ol its chief advantages ia that it does not readi^ 
hocome rancid, and recently the use of this butter baa been authorised far 
culinary purposes in the Trench army^ a fact aigutficant of the future 
demand of the world- The coBsuinption of this prtidiict muat in fact 
yearly expand and the traffic became of ihhnito value. Confectioncis m 
Lud to find cocoanut butter an, entirely satiafactor}' eubstitutc for the mora 
expensive racao butter {am pJ 10T6}.' the iitipor^ of which into BnglaTid 
have m consequence for some years past materially declined* Oocoanut 
butter is not, however, atrictly speaking, a aiibsUtutc or even^ an 
Bdulterant of dairv butter, but a embstance that commanda independent 
recognition. [C/*'Whitn and Humphrey, Pharmneop., 1901, 3S1; Rmx 
da CtdL .lime 190a, No. 12&, 324*] 

4(fo/rcrar/oji. —It should be added that cocoanut oil is sometimes 
us^d AH an adulterant of volatile oils. It may be detected by the iwit 
that oils so adulterated will mllMy wholly o? in part in a fft^cring ntixtuft 
Cocoanut qU has thus been found in cittoneha and paliuoroM 

oils. [C7. Gildcmeiater and Hoffroanit, Fofaii/c 1900, 201-] CtBoft- 
nnt oil melts at to 82® F.; its sp. gr. at 212* F. is 0‘8fi8 to 0'874 and 
its saponitcation from 209 to S2&. 

Cocoanut Ofkakt; or jPoonflc-—*y observed above, tbs M the 
product of copra, after the expression of the oil Yoelcker 
Infiuencr of Chsm. Dwc- on t-mctocd la Tfop. 189&, xv., flOOj« 

said to bave obsen'ixl that the Ccxroaiiut cAke Is bett cr adaptcfl br fattening 
atock than for young growing Atiimals or fftore-etock. Its ansly^U t* 
as follows-—water 9'50' Qil '8’43; albuminous bodies 3t>40 (MntAtC' 
bg nitrogen 4 50) : oiucilage, sugar, fibre, etc-, 40 95; mineral 
(asli) 10T2. It was vm' largely taken up in Australia, after the «taD^S; 
ment of Messrs. Lever Brothers' Sydney Oilmills. Tn the Tropi&n 
rufrurial .xviii., 223) it is atat^ that cocoanut oUcake ia not gene™/ 
used for oiikb-cowa or other milking stock, or in Ceylon for honaes ; but u 
is the common food of worldng bulli, and is eansidcred an excellent fatteor 

for pigs. U 

Official statiatkas of the Indian trade in cocoanut cake ate notavsiuw t 
hut according to a reply to a correspondent in Vapii^il Feb. 
the price in Ceylon was from Rs. 67^ to Ra. 70 per ton, and from 1-* 
to WJQOO tons were then shipped annua Hy from Colombo, mpstiy ^ 
Germanv and Belgium- The vmter apparently did not ronstdef it 
sary to take India into conelderation. In fact he says Indian 
consists of rape-Bced, castor-seed and gingqlly (aesamurn). nanaiwe 
(jWicTO, Tee^. Prod. {Wiuton and Barber, transL), 1907, 4<»3-fS) f 

apparsnee of the cake under the microHCop. The 
Indian oikake, it may be observed, amnunrid in 1903-^4 to about w, 
tons, ol which ^tsdros contributed 47i500 tana. The exports ot_|^ _ 
appear^ however* under two headinga [a) Cattle Food and (o) Man 
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Thfl botfil for 15K)6-7 came to IO&,370 bona, Talueci Rt K-s. 75,99,121. Cocoa- 
nut oilcftko is chiefly osportod trom Madm, atid conaoqu&ntly fionstitute* 
an important item in tbeaetmossetioisj. The valne ol the toUl traffic and 
ita pre^at prosperity may bo inferred from the fact that from all India 
ihii oiporL 4 in 1386-^7 stood at only 1.71,107. This is, howc%-or, but 
indirect evidence of the oxte&t of the Indian exporta in cocoanut 
[Cf. Kfw Bull, 1SQ7, lid; Leather, .4?W, 1897, No. S, 159-50.] 

full accounts of the medicinal propqrtiea of the McdlcinoH 
■cccoanat are given in the Dwtisnar^ and in the FMnnaeogmphm 
(iii., 511-9). Briefly it may be asud that, for Euiopaaa medicine, the most 
important advantiige^ of wffc^/prfr are the antlxelHiintic action of the 
fresh fruit fespocially of the volatile oil of the Bhell); the propertic* of the 
milk : as afro the possibility oE substituting the oil for cod-liver oil, in cae^ 
where the latter cannot be taken. For medicinal purposes the olein is 
separated from the solid fata, aa in the preparation of what the Natives 
rati dwi. (According to somn writers this is named MuJAef, the meanings 
of dvel and tiivtheJ being perhupa reversed.] In making that Jiubstanca 
the kernel of the fresh nut U pulped and strained and the od separated 
from tlie milky fluid by hL^ating. A prepai^tioa of the same kind is mow 
known in Europe as '‘^cocfrolein.^^ Both by Native and European 
physieiflTia in India the “ milt ** from the unripe fruit h recommend^ ajs -ftff siiik. 
a uselnl refrif^sruat in fever and uriimry ilisordcrs, but in Bengal it is 
commonly b^eved that the consumption of too much cocoanut milk 
tends to cause hydnsedo* In dyspepsia and emisumption Native prac- 
titioiieTB prescribe the pulp of the ripe fruit made up with ghi, coriatider, 
cumb, eardamorna^ etc. This mixture is called infrtMa'iAando+ The 
Eoweia and fresh toddy are astringent. The softn brown tomentnm or thkSJjp 
ootton found outside the base of the leaf-sheath ia an exLiellcnt atypric^ 
like the eoiresponding products of and f Vri-j/o^fr. For au 

tbfttraet of the oomewhat diverse and conflicting opinions of the Arab 
physidanA—Rhasea, Aviiieiuia, Serapion, etc.—the reader should consult 
AdaiUH (Comment, in. Fmdta 1317, iii.* 488}. 

Food Produois *—With a large secrion of the Indian population the Edible 
ooccanut is almost a staple article of diet, and a very wholesome one. Producta* 
Kativea ef all classes consume the soft ereAuiy pulp and cool refreshing 
water (milk) of the young nutfdd^i-), and also use. the sainc in cooking curry. 

The terminal bud or “ cabbage,^* though esteemed a delicacy, is not often 
eaten, because ita removal IdUa the palm- The hurd-or pulp of the matured 
nuE is drictl either naturally ot artificially aud the copra thus formed i-*! 
p^hed Huth rice, rasped, and put into curries or maile into sweetmeats. The 
hreh o? femiftiited j uicc of the stem is consumed as a beverage—toddy (tori); Jai». 
by evaporation it is made into (coarse sugar), and by subsequent 

t^^eut ev'en refined sugar, ftheede f/foit* 7faJ., 1685, i,, &) states that 
in hifl day a coarse reddish sugar was obtained by boiling the juice mixrtl 
irith lime. When distilled, rdri beconiEa apirit or firwlrand finally vinegar 
Uee p. LI 11), The methods of collecting the juice and the manufacture 
of its product^ differ very little, however* from those employed with other 
palms. ^eeBomoaus ^bellifer, pp. 170-1 ■ degbom, in EdM. .V«r FftiL 
doufTk ,, n,&, 186L, xi V, J Incidentally it ahould be obacrvttl that in Bengal the 
peanut-palm is not tapped for toddy but in Bombay this is an important 
^I^uatry, although verv' little suif^ar ia made from it. It may be noted that 
Hfjery is not infrequently mixetl with lime to make a strong cement which Ottwnt . 
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THE COCO.VNUT PALM 

takes a fine |K»lb1i. Tliifl w eep^^iolly noticeable in Madras. [Sw Dem^tCp 
pp, S93, 929 J The word jaggay le the trade came ill India for afi c rude amt- 
fined sugar, though mostly palm Gtlgor. It comqa from the Sanakrit tarksrd 
(etigar) through the Konkaid mklara, the Malayal chakkant end the Pertu- 
gueae or icojjrom. [For /ttrfian Po/ui see PheEiiis^ pp, SM, 929i] 

The naos of desiccated and shredded cocoa nut in European cookery 
ant! confectioneryp etc,, are well known, and need not be i>articutaiiae[L 
Thi.i trade is comparatively s modern onotand ini^litbc almost oharacremed 
as the chief aspect of European intcreat in the edible product* of the paluL 
Many patent machine!* and proccaec* have been, brought out^ ncid largs 
factories organised lu Europe and America (none in India) for the pmduc- 
tion and aale of desiccated cocoanut and the manuiacture* therefrora. 
It wouJd Bppear that the growth of this special trade is so important tbt 
it is curtailing the e^qiort of cocoanuts (entire fruits) from America. 

TImiMfr ,—The wood ia commeiciaUy known as Fotoupirie-wocMh** md 
ia used for mften» and for other building purposed. It nmkeH vci^ pretty 
and durable furniture^ and is also converted into apear-handles, waiting- 
sticks and other fancy articles. \Cf. Onmble, A/am. ItmI, Tim^.r 739.] 
MttJ SKftd —By Hiudiu the dried fthell ia olinnit umvsiMhjf 

Mwd M the wiUer-bowL of their BzoDking-pIp^ nr (hflnoe th& iiAiW tianffViJp) 3 

Uu frequently \t Is the ttouudkg^-drym of cTiitSui vialinfl. In MndnW the oIhUjI *n 
cofido into elegojriay c-JiErVed Omamontal Vivm, lampa, BpoenB, ei.igai>pot*. 
fuid iinmll imripo OUH into iiillff'boxes, iic«3tt^hattLofl and thi> liko. Klttin m 
nbtoii]^ by filling them with, salt water and bunding thom in A^md. By thiB pnem 
thakemf^l ii destreyod and may bo wa4lu>d out, but thoabelL will rot quioktyuiiLm 
the nut BO trestod bfr folly ripo- Ifif. Ind. An al 1003, 133, 100^ l^r '• 

Hooy,lfo»of7,^rad<OFUfJlfonu/rX.J^nd-, JSHO, Hfl-l AraM*rdmg to tlw EinprwBabflr 
(Memof rr(Iiflyden and ErskinGp trand,), 3137^anrl the Emporor Akbnr {jlf n-i'-dt^arii 
1500 (Bloelmmiuk. trand.), 711 ^h-o idball of the wooSnut was v™n thCP n*>d to 
tnoko B kind at violin or nmndolino railed Within tha nUt thera £i orcid™' 

ally found a Hnkall AtonoDf a bluiah-white colour callid in India Ca^nppnifkndpr^W™ 
hy Iho ChiDEMs oa a valuabiB Bmulet. Thcao ** coooanut poDrls are wty cartfuHy 
drocribed by Rumphiufl. niey appear to be compoaod olniost 
ooleium rarbonnto and havo a very onudl proportion of onpuUc lurtttoT. To* 
leaviH of tbo palm are eon'iceable for thnlcli^ ncroenji, bnaket^ inatwork, Otr- 

TRADB ry COCOA NUT PRODVCTS.~Ku sort of estimate can be 
furnished of the area unde-r this palm or of the total production. The 
trade retuma are moreover scattered under several separate headiugiiT ^ 
that a fairly complete statemont of even the exparbi cannot be frauM^L 
It will be convenient, therelorc, to take up the more important predetd* 
of the palm separately ;— 

Coir, —fibre, Hope and Manufactures therclrom. In trade 
the exports iie shown under the heading “ unmanufactured coir,*'’ 
faotur^ coir " [exclusive of rope), and “ cordage and rope (moiad^ 
hemp and coir but excluding jute). The AJTr'tJisr*' of It.i w oo/F to 
countries monifeatod a ste^y increase Irom 189^1 to 1900. In the lal^ 
year they stood at 70,QIG ewt., valued at Ks. 5,^5,825. But fliuce 
they have greatly fallen ofi, having been onlv 25,5(10 cwt., valued 
2,26,G2G, m 190^, and 11,317 cwt., valued at l^s. I,0C,634. in 1^!^ 
This oirctmistanco may be due to increased traffic in matiufaetured ccir 
(rope matting, etc.), to increased exports in miwh^up mats or t^P 
returned as coir at all), or to certain rearrangements in official HtatlsUi^ 

Of the 3JAycrA C T^fHi;i} coir (excluding cordage and rope) the 
manifest a satisfoctoTy improvement^ the traffic for 1903-4 
returned at 483,355 cwt, valued at Rs. 4T,90,l I0i and for 1906-7 at 559,"- 
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tvt,y valued at Rs- 50^00^263. Almost the whole trodo La 'm tlia hanila of 
the lUflfchauts of the Madras ports^ the receiving countries being the United 
Kingdom and Gerntatiy. Madrii^ Presideany alaQ auppliet the other 
provincea of India with coir and cioir nlftn.ufacture&. These internal 
tranjisctions were in iW5-6 valued at lo lAkhe ot rupees. Ae already 
indicated^ coir eordage and lopo cannot be ascertained aeparately from 
hempp hut the total transactions for all India in 190§^S weto 139370 owt., 
valued at Re. 1 5,2 in 131 \ almost thieo'foiirths went from Madras porta^ 
and hence w'cre in consequence chiefly coir (see Sopes Cordage^ p. 324). 

The imports of coir ate unimportan ^ and come mainly from Ceylon and 
m ooiksipod to BengaL 

Copra atid Oli . — The exports oi copra to foreign countrieain the five years copra 
1839-1900 to I906-A show a remarkable increoae. They stood at 97,029 and OIL 
cwtt valued at Es. in 18S9-1900 j and reatsUed 3^^,724 owt,, valued 

St Es. 4234pflli^ in 190^4; but fell to 126,454 cwt.* valued at Es. LB35341, SiptMU, 
m lOOS-'T. Of this last apiount 125,129 owt.^ valued at B&. 18,76472, went 
from Madras ports. The chief recipients were France and Giermany, The 
coastwise tra^c in oopro in 1905-6 amounted in all to 184,066 cwt.^ valued 
at Rs. 2437^736. Bombay sent 47*2 Id owt. chiefly to Sind^ and Blodros 
134,546 cwi+ chiefly to Bombay. The iinporto of copra from foreign innKrtB. 
cemntries have been steadily diminishing and are now unimportant. 

Stmtastics oi the trade in Indian cocoanut cake are not obUinahle separately 
from those of otbEur kinds oE oilcake^ The traiici in cocoanat oil to foreign 
coontries in the five ycara 1899-1900 to 1003-4 increased from 2,245,502 
gak, valued at Rs. 27,79,669* in 1899-1900 to 3479,531 pis., valued at 
fu. 48,81,588, in 1903-4 ; but the trade is subjert to extreme fluctnatiojiB, 
and hU in 1006-7 to 959,772 owt., valuc^^l at Rs. 14,17*794. The United uvimi. 
Kingdom and United States are the best cuatomeis, and the trade is elmoat 
entirely in the hands of Madras mecehanta. The imjwrta, chiefly from 
Ceylon and Maiiritiue* amounted to one milbon gala, in 1899-1900, but 
were only 099,556 gak in IflOfl-I and veiy' largely fronx Ceylon. In tho 
lost-meationed year liengal received 731,281 gals, and Madras 17 1*215 gala. 

Wufy, —^^The exports of whole oocoanuts to foreign countries, though Koto, 
fftill smolb show b tendency to increase. In 1809-1900 the total stood 
at 176,250 nuts* ^■alued at eL 5,439 ; in 1903-3 it wns 705*535 nuts, valued 
at Ra. 24,789 ; and in 1006-7, 365*800 nuts, vatuod at Ra. 13,853. Natal 
and Turkey-in-Asia are tJie chief receiving countriea. The coastwise 
tiafhc in nuts is very cDDaid^ble. In 1905-6 the total for all proWncea 
was 81,920,724 nuts* valued at Ks. 25*30,384. Madros is of courae chiefly 
rwponaible, having exported to Bombay 61,862,664 nut*, valued at 
Rft. 18,95,327, The imxHirta of nuts from foreign countries amounted in 
10O$-7 to 10*976,127 nut«, valued at Bo* 4,96,OSO, and these came chiefly 
fmm the Straits Settlements, the Maldives and Ceylom Bengal took 
4,656,604 nuts, valueil at Rs, L26*335* whiht Burina received 6,090,728 
unto, value^i at Hs. 8*64,646. 

India haa not as yet figured in the returns of the world’s traMc in either Peatceatad 
Aaaiocated coooanut or in cocoanut butter. Cocoanui, 

COFFEA ARABIC A, Liwm* r Da la Roque, 1708-10, I1-E.P., 

2 pi.; JiUflieu, ilfem. do TAmdr dot Scien., L7L3 (lepub. Coffte}, 1713; 

^-liis, Hiti. Atr. Coffto, 1774 fadmimble plate); Planch, fc. PL Med., 1789* Cofl^ 
ph 130; AVlght* Ic. Pi Ind. Or.^ 1840* L* t, 53 ; Einhard* Tear. FL 
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THE COFFEK PLANT 

lft43, L. 349 : Oliver, FI Tmp. A frim, 1S7T, LiL, ISO ■ BaiUoii, HUt. <i« FI, 
1S80, vii.p 27^5-7. 405; Doflcra, Fm/. Ytfnm, ISSSp 14S: Rftoul, <M. rfn 
CafSicr, IS94 ; muzc, £er PI IndiiH., 1895. iv.^ IT2-92; aaem. MtwK 
Vail. dH 1895; I^omte. Vafi, 1S99 ; Poreinaii, PAtfi™? 

hhnds, 1609 p 337^2; Mareel Dnh^fd^ Les Ctjfibers, m L^ljri. Pral, An 
Pa^ Chauds, 1005* v., pt L 02 400; aUo in Bnll, Mas. Nat. ^TRid. 
AV* 1907, 279^; R™Acn.E. 

Tlic names given to the plant, ite fruitBp ita aceda and the bevcrftfie 
pared iron! theae, are mofitly dctivetl from either ot two werds:— 
an Ambio term tliat originally denoted “ and hm/* the xAhyBaiuafl 

name for the eoffee plant or ita beane. From the^e wc have ooAeie, Aamm, 
chaube^ kapi, cd^s^, I^ava^ m/A coflee and «i/#wr ; also bGunj Ann, hanj 
Anaii. The earljeat Arabic writers, howoverp UAed the Abyisinm 

name by itaelf or in combination ; thus Avicenna (11th century) calia it 
AuncAo and Rha^^ It was by them viewed as a medicsinfli plnht 

and one very poaaibly that came tmm Ab^ifsiniap so that the appeananw cf 
the Arabic ^me kahmh may with safety be accepted as r^rkiDg the pp 
grees into the final dcvcloptnent fis a beverage. The association vnthwine 
may be corLsidtTcd in fact as indicative cither of the abhorrence of the 
j^lourt followers of the Prophet of anything that saTonml of the prohiiiitea 
alcohol or taken as the direct ejtpression of the curious circuRWtftncfl diat 
when the cof!eo beverage was first made known to the Arabs it ^ 

probability distinctly alcoholic, and thus fdly deserved the nanw MflWi 

Habitat.—The tme coSee plant would appear to luivo been iiattsfac- 
torily established by botanista aa indigenous to certmn hilly regicos m 
A b^^iniap of the Soudanp of Guinea and of Mn 2 anibiqu& Some d&iilrt 
still* however, prevaUa as to its being indigonons to Arabiap though t^ 
was clairoe<l by the early writers, Richnrd throws out the auggesboM 
that it may have been Indigenous to Arabia, and carried from thriw^ 
to Abyssinia. It is certainly extensively cultivated in that country, 
as for example at Enarrea, Kafla and Karrar. But Richanl adds (w i 
in part support of hia view) that cofec is oaiy used by the AIuhairtniAdan^ 
not by the Abyasinians proper. Deilcrsp ou the other hand* spcalB 
of the plant as cultivate in Attara and elsewhere on the mouataiitf tip 
to alt* of 7,000 feet, but m nowhere seen wild id Arabia. lh®s_ twa 
botanical wriletfl thus take opposite aides in the story o! the Ahyssn^ 
conquests, Biehard batievea that coffee was carried back from _ATah^ 
and Defiers that it was conveycaii to Arabia, about lOO years before « 
birth of Muhammad* Rayiml, Lecomte, and many authors accep* i 
opinion that th* plant was taken from AbyisLaia to Yemen- 

Elitary.—ir to turn to Ambio lilmUuro for eotJlniialiOEi oJ 
wo lonm for certain that coffco is not mentioned bt tho KfrF^f*r nor 
is there nfiy alliudoa to it in the Hobtvw Scriptures. Thus U tho rij^i 

RA indb^noiig to certain tracts of Arabia, it bftxuass mwoSWJir to p 
its uiHfintsiif knowmit (41) TOrw(VfprccMVt«l withina very restrirtod ^ 

tliinR. m fact, pomta lo the cqiivictian t\M the pooplo ol ilooCSh. 

Ttapidail did not know of irOfFoo tp wdl into the l4th century of the Clin^ . 

rbn Jlaithar, bam at Molars aod who tmvcillod during tlio 13th century m - 

AtHcB and Syria^ makes no roenticin of caffso, llie art of miieting 

and preparing tcota theao a daccction wsa apparently a ftujre 

and oms which rttay hftvo been mads tn Persia. Prior to that* tho ^ 

first attracted attenticcu WM & preparation rrom tho !flurciilk>f|t rind or 

cofiee-chciTy. This contains a fair amnunt of suflOTk is often pleasantly 

fiavoiired* and if a dDCCction mado frotn It TOie allowed to 

time it would for lairtsiii hoCOffl* olcohdlic Olid UUgiit even bo distdiaa m** 
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whd viiritcO E^l^t ia lfil3 imd wrat« Aci^ifulAfic^iini of Cdx^, 
no mantion of tho cotOHiEaptioii of ccdTwi nor b tho plnnt oCLliJriomtoti in 
kii« Uil of tUn moot UAOft^ nnd ih>v«I AfricAll plnnUx On Ibo otbor liand, K\.tKnty 
j'OATft litor, PKw|?er /Upinufl tOe FL IflSk2r of tho hon- tree Boon 

by him ot Oftiro in the ronacrVfttory of lui Egyptiui and fuxthpr ho 

ifivM fuJJ particuIikiTB of Ihv doeoctian* onjled coouo. which hs tukyB they prpp4n>d 
from Iho 4 codfl impurtOil frt^m Arabia Folix and Odld in puhliD iaveme. in piano of 
wioo. In hia otfior work Af«droina Mtihod.) AlpinttB rDmiyko OMt mmo 
of the ElgjptiAliii iWiiMl tho huaka of the eoJToO-berrijw imtlwwl of f>ui LenSoa thoin^ 
mlvo*^ vWing (in hi* edition of AJpinua' work pubkbihrd in 17^5^ I7flj ivdda 
that OdffoO-flLbjorrifiB, brought from wero sold in iw crj'stahisod 

friutaandroi^rdodaB gnmi luxuriofl, Vorsnaalia (A^riu/er-lJucA., whilo 

roptiotln^ account ^'^'011 by AipuniB^ aponka of tho bovera^ lioin^ Fwr*r^^od in 
oortben pofa entirely closed op, nnd addji that tibo huak makea n atron^^r infimbm 
Ilian tlie borrioa I^BoodB^x Umi eoodjit obaorvHi^ am caJtad bon and tho drink 
cAedhea : ho fumiahea a pitfturo of a rDoaior, ao that by then, at all ovmitn, Lhnri^ 
would Jiboem no douht ttiO Rooda wera zogulnrly rcMiatod and a bovi<f*^ proparod 
frum tbom, a* Well flfl from tho huakx Sjtndya (Trapcfi, 1610 (od_ IfiTOln SlJ 
aLludw to “ Cd^a-houaeaof CotudaiilittopJnx iHistira delln Vallo {Vojf. En*t. 
In4-, IflOS} SB^'i of coffoc, it lA made by a black aoed boylod in wntoT which 
lunica It alinoat Into tbo aornd colour but doth very’- little nitor the tewto of tliii 
wtitoT j notwitlLitAndiiitt it ia vary ^od to help di^tioh^ to cjuickon tho apirita, 
and to elodOJo tbo blotHk'" Herbert (T’envelp, 1077, 113, 3111 Bipeak* of CoGTa Or 
CObo " tfc* a Porbiian henrcragii prepAn^ fmm '* the flower of the Bnnny or Cbodva- 
hwry " and iwld jn ahopa. Fryer AtCr ind. mvi /^i., lUTfl (ed- 169SJ, 

SSiSy spook* of ** Coho or Too aa being aorved nt n Btato ccmmonial nt which he 
waa preoont at Bunder Abhnar Afl opoTogy for miftoko* explaiiiB IhnI the text woa 
printed In tbc absonuo of th& onthorn Monce it nioy bo infoned tlm ‘" Ex plonat ory 
index'" woa not drawn up by F^'or. In that index coiTco ia ritem u« tho 
equivalent of ooho. It i* tblLU probablo that Fryer hlmiwlf accepted coho m a name 
fully imdonK towd in EngTftnd, It ia of eoumo a variant nf the Amble loaha^K which 
originally denoted the wilio prepared from the huak of the cofToe-chorTj% not tbo 
b«\rerage cf the roosted ^kbnlir (kTsy. Ara&ia, 1770J aaya that in Yemea 

eoffoo made froru the eooda ia mppo#^ to heat the biood t accordingly the ifibnbi- 
lonl* of that proviiice compose ft dimk of the bulla of coffoo which in to*t* nnd 
eoloor much rcooiubloa toft. TIdA thoy entoem wholoaotnc and ridreohing. ^ It ia 
prepared nearly in tho mmo manner na that fTotn the Aftod or boon and ia the 
toffH fl in 8ultii¥K of the Ftnnch. Deflera obocrVHl, ** It la well known that 
IhD porionrp of the fruit dried in tho sun and fhowdtred conatitntcfi tho protliict 
UWM under thn imnnt of ^wcAr for tllC pm^alion of a attmulnting drink retlmr 
hka ftn icfiiBlon nf toa/" Arotnntulod w'ith ginm^r or othor apicoa it i* with 
tha Iftvnurito otunuliint of tho Amljo of Yemon who nbatoin from the uoe of cofft^ 
prepocod from the nectlr ground in the Tarktall and Eiiroponn faabion.'"^ 

^^l^mng now to a fow of tho records regarding Abynidnia : Rlchnrdi m 
already obaarvad^ offlrma that coUcft wju not in bia time much uoed hy the 
Ab^viiniiU^is. NooxEy nil Was tftki-fl to MooHuih by enravaus nod from thrnre 
dilpotCbod to Mokft, where it was oold oa Arabian COlTee. Honri Lecomto givea 
ft very diffomnt accouiit: """ From time immeniortal the Golloa havo iiaod coffee 
both iia food and drlnjt^ Originally they made a doeoetton of tho boons end 
pulp cooked together^ The ay atom of rotating was only dlacovofed Iftfer/' 

Such then are tho obeervationa of early tfaveUcra in Arabia, Abywinia and 
ftod thfBG may nOW be Linked itp with iho pcevalenl opinmna and tradi^ 
tkifts. €ofTes mode of tbo roasted seoda would appear to have boon Ant brought 
prominently to notice at AdcOx It wb 4 known for contUTiM previoiuly a* a drug, 
ftnd many of tliO Arab writer# of having bocm tmida acnuaintod with ita 

prcpftrtios through thn Fcraians. Abo Abdallah Muharamad Dhnbbani Ibu 
Said hod occiwloft to viait Fenuft (oonor^iig to Ooland, Itoiiofl and Ellis: Africa, 
ftocordmg to Yule And Bllmell: lastly Abynainia according to the nuthora of tho 
FbofTruieosfraphm Jndioa) during tho l^itli oantury. On that occaaion he found 
the faithful porUlkrtug of coffee* Bctnming to Aden ho took to drinking OClTee 
birrme tf, and rocommonded hja followers to subfttiitiito tbot bororogo for the jfdr 
{rwfhH rrfMtlA) which they wore in tlw hnbit of uiung. Vaughim fPMmt, 

IftSi liL J gj\va lurthcf pftrticulani regarding Maharntnad Dhabbani, hut thrown 
no light On tho country whenoe he obtamod hi* knowledge^ nor doea do Buoy deni 
With tilia iasUkOr FfOtO Ado&p however^ tho knOWlC4%e Boema to have aprvod 
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to Mwxa., .\fodiru^ aiyl Cairo^ and Oiuillly Tfrithin tho contuty aftw ito introdoetioD 
to Aden, it Iwl botsii ^anvoyEPd to HfMHOflcui, Alop|JO ond Canttimtiaopla^ Bnt 
in duB Gciiir«Ci iho more stHot in tho ti^nota of thoir fftjlh oti|«t^ to juiblin coJho- 
houaoe imd to thi gaminiy* jnngii^ Jtod dancing thjit thoro took plAOO. At vorliDUi 
timcfl Iho ofTort waa accardiagly mfldo to ropros tlto Irofllo And lo Qina tha 
ooffw^houHO. In 15H tiso Qoi'ornOr of Mecca (tliO Vkoroy of tho Sidfan irf 
EgjrptJ iaanod a " Cotulennuilion ol oofiM a* the unitod opUilon of the prioutg^ 
doctore and l^Arnod MUPn of that toWii, on the ground lhi.t it ',^•418 n form of wim 
(AaAunAJ and Iheraforo contrary to tlia law. It u tliXW jMt poaoiblo that Liu 
bo^-oragD tlion in usa wna propA^Bd from tho pulp of tho frast and wao, thflPtdoriff 
nctunlly inloxjcating. But wa Sultan rovolcod tlw condemnation and ropro^vd 
hii Viwroy for vcntulinf to prohibit on articlo of daily food u«m 1 by iho peepi? 
of tha oapUtal of tllo Etnpire (CairoJ and by the Sultan mioBolf. Later an (JB24b 
howavor* tlMj oo^Tno-llDkiWl of Mecen IhmJ b&coroo tho isconoa of t» much riotinff 
tiuki they wore oLoood, l^y ordcT of the fu tho pooplo cf Cairo 'wrfB 

dhided into two cSJinoao* thiMo who ooni^ldortd enffro lawful. And UlOM who did 
not. In Ifi^ tliP ooflea-houaw of Coniitantlnoplo woronJoaod Dki A new prei^tt, 
thAt poiunbTy tiuUrloi th» moro comploto oitabfciahicant of tlio liobit of roaitiRg 
tiko aaodii. Tlte ehajTftd herriMi {HoOilit) were eoneidorod oa oluircofil, Wid thew 
unlawful Aa ortiolM of food. 

Difforondo of opinion oyiirta regarding tbo firftt l^uropoun who saw jmw d#- 
aonbod both the plant and tho bovorOgo. lUiAkO publiahed in 15&4 bla ^ocKvfla 

dtU£ Navif^oni d and one of thotmvoltert whom bo qUOtoa cl«crib»a 

joumoy freni Adon to Rhnda which lie teodr* aa a priflonef. Incirtontally ho 
montioiu dofloo among tlw pl4in(A obwirvcd by him, but epoAka oJ it aa if b» jffid 
oil hi* rottdora worn poiffWtly ffimiljar with tho plant » iiamad. VVd know that 
by that time it wna boiug uBod In Conatantinoplop SO apparanily it WAS Iciiqto 
aaiiij$! time prior to tho actual date of lEa being chmnicLod^ Ba la Itequa, whilo 
chnracLnruimg tl» tmflio in oofifoo aa quito tuodem, point* gut tlmt IVter Brian, 
who trai'cllnl in Egypt and Arabia in 154fl“0 and do«irfbed moot of the curioui 
and interooting plant* aoen by him* mikkOs fio sort of aHueion to oofioo. Eut abOQt 
tho samo timo^ or ahortly after, wVermt OtlHrr tf*Vollor» vUited both Ara^ M 
AbyBainin, nnd *&mo mention whilo othore 4 mk ailont regarding oo^, StmUar^ 
John Eay publiohod in a CoLlootJon of Voyagfi and 1?ravola. A few of ^ 
authors whoOO worka ho givoO, dool with Ethiopia and Aralkia, and iwtM Dwution 
co:d^ white othore do not^ Gubilu (Arom. Bvt (Oartia do Orta)^ 1&74, 214-151 
rawvsd from Dr, Alphonae Fanciua of Forrnrik, duri^ tho nimmor of * 
fow oo^Do-berrkCfl (ooedah Tbcw? ho Cigured Und dOttHhod, and tolls US that 
■wvPii caUed tw+ol anid by aoirw tlhUfte {ol and that in AloxOndlfa u drukk 

WHS made from tboTn- Rauwolf %-isitod Ateppo in Novembor J:C73 
tlio eofijc* pteurt fya (kJen tho bmr&rago. Ho publiahod hi* account in Iw 
(HesrArfil. der BotsT.» 10^)^ Thtta duaius^ not Rauwolfn os is commonly o^nwi 
ahould bo vioWod aa tho fievt botanist who oxaminod and doSCribAd the cOw' 
thsrrtefl. Prospor AlpiRki*^ Ofl atecnidy stoted^ had a few ysAFS still Inter giv^ 
a full account both of tho plant and of tho bo^'omgo^ Ond hii Bfatemwita wnfs 
published tinio AfteW tUno for a century Bul^qttontly, without ofty now enforffiattOd 
of value being tnildo known. 

Very few of the nftrly rulem, travollorf or botonlata of India 
co^ee, such As Maifco Foto (l^OJ, tho MnnoiVs of tho Etuperor 
(L51Qj|, ^ho Afn-t-Abhori {IfiSKih Rhowfo and Rumphiua (17S0J- IJ®-' 

nchoEon (1 hSBJ doiortbod tho prapAratiad of tea in Japan, and hfa coploutpor^ 
iknd publishLir Pa[kidanus+ in 4 footdote cOmmonting on ilvOX pa^gr, oh«f^ 
that in tho sa-tnO way tho TUxka prnpfkro 4 bovomgo from “ tho fruit whicb 
unto the baktiaot (laural berry)' Add by tho Egyptionfl is called 6ofl of 
Pyrord {Foy. E. In4., IBIO (cd. Bokl. Soa), L, 1712J spooki of Um king sad 
loida of iho MJlldi-rea drinking coflos. TaVomior (Trtttrdg livL, 1 (J70^ d-i IJ l»J* 
that in bis time ColToo did not mw either io India or Porsiap but that the soppui* 
came from Arabios. Ho then n£la that the prineipol coffee trade was frofli Hart™** 
and Bassora, " whara tho Dutch when returning empty from Mckcho, food up ** 
much os they cOn with tiuit owth it being on artielo whioh they wU Well 
Hormuz it is exported to Porain, und from Baasora to Mesopotamia odd &tiiiw 
Turkioh provinooO^ (For ocooHii/t ty .fi’onfkuj', MandeUl^ and Ofin^amr 
^4ineliia, p. ISl'S.) 

Down to the tho U-Orld's supply of coffee dime from 

Abysainio. The following historfo data tduy be aocapted thctefom aa iittmglJ ™ 
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CARRIED TO IKDLi 

clcbdin.g thid brief Htalemcicl. In L616 wu wrind to VenJcw. In 1644 

Peter delJiVnlto tock it \v MoflKiilkM, Jotm Keu^hlcn {PAjJ:, Trtm*. Lcnd&n, IflQft, 
iv+, 4S0) Hyi thut Rental], on Ep^liuli inmbaiit+ wKsmt to LMhnni iti 1651, and 
Lt^ icHind ooR<»fr-hfiifli». In th* j-ear iallowus^ Mr. Donjol EAwards^ « merchant 
from ^myttin, bT^ught to Englaiid a Oroelc sarvonE luuiMd Faaqua, who made 
him rdflor. StijCirtljr after PAa^iiia wu onabtad ta sot ap a public Miflii^hOuM in 
ComhHI, It \si fuTtihar adirmed by Houghton that Dr. linrvoyp the d-UUrevnEnr 
ut the cirfliitaLion of tho bloodU lEVqueatLy Ueod CwfToOr Put Hoor^' Philltpe 
(Feeum'ufn Bribin.p 1626, L12^ myw titat Xathaniel CQnnpii;j4, a C^ton, made 
oaffoo hu ooumioil boverop at Uahol Collega, Oxford, in 1641. Tllifi iomo fact 
Li alluded to by Evelyn (Afrfjioira, 7]i aa having taken plaoe in May 16S7. 

In L675 ilharlaa Il.« by an ill-judged pro0Lamation, in a^hich Ka ciliaraotamod 
the cNodBe-hoiuei lui HtninariM of ondoavauj^ to iloeo them, but the 

Art WU3 Buepvtidod a fww day« Ifttcir. Py 1(36 @t ta>oording to Jolm Ray, London 
rivihod tlw Grand Cairo in the number of ita colfoi^-bauaea. Lord Raoon {iSsftva 
5'yimr* 1056, Century viii., sprake of tha eo^a drijik used by tha Turka, but 
hfi hiul apparenlly ao pereonal knowledgo df it. In L051 the TurkJab AmbhUaBador 
Sulaiman Aga made colTec^ drill king fnahionablo in Parw, and in ooneiKq^uftnoe tha 
routed oDfiToo^bArriiifl sold in Farid during 1670 at £5 a pound. It Btumd prol>abk>, 
however, that through M. TbnveUUt OOfTeo waa dcdnitnly inlrDducm aheub 
I667« hut that tbe habit of codua^lrillkirtg Wue not gortoml in Paria until 1666, 
In 1600 live eoedd having been oonvoyiid. to Rafavia, a plimt wad dhortly after 
tab^ tfi Atititerdam and in 1712 tho Dutch ptaunted a eeodlmg from thid to 
Louii XlV,^ and dtilL later from that plant secdlinga were eont to BfartlniqnOr 
Madame do Genlb (Xa Boi. Hitt, ci Litter, 181L, L, 1'63<} toLla bow M. DotHilieii^, 
who Wmt to MarLi^quu in 1720, rul LicuUmimt of tlio King, in tho mudc ahip 
will] tbo ««odltngap gatlimlLy hv^ tbam by depriving bitniolf daily of the greater 
part of hid allottod portion of walor—tho Bhlp'i aupi^iofl having mn ahort. He 
bad in mtuqquenafi the gociS fortune to sew tha planta airiva in oafety and a now 
•qnm of wealth tharaby nddiid to flu ialansL M. de CandcUc, M. Edabatm 
iordln and many utliar writcra allude to thia InOuJenE. In 1725 coflee waa taknn 
by tho Fortuguoee to Jav^o ; in 1726 Sir Nieltolua Lawa inlroduccd it into Jamaica^ 
and in. L770 it woo OonvcyEid to Rio do JanoLrO. 

The hiptnry of the inlruductlon of oofTee into India a vtry ohaoure. Meet 
writera agrao that It wan brought to My*o« aow two canturiM ago by a Ifdham- 
miidan pilgriEn ofttned Baba BujcUin, who, on his rutum from Mocca, brought aovon 
i&«da with hita. Tliw tradition ii » ufdveraaUy bglio^^od In, by tho inliahitanto 
of tho greater port of ^utb India, that there ■eonu ovory chance of Ita tying 
foundod On fact. About the bagiunlng of the l^Eb ewntury toon ia no doubt ccjffA 
hod fotmd ita way to India, and in 1625 a charter waa gmntcd to Fort Gloatcrg near 
Chloutta^ allthoriamg it to becomn a oOtton mihi, a odlToe plantation luid a rum 
dI4(^Uor^^ Soirw of the oOffoe t rcea planted in fulfilment of tbitt charter tuv sup^ 
p«od to he Btm alivia. and aboiit tho lAmo tlroo oofTco wa« #uoo«wrally grown In 
the Bohinki Oardena, Calcutta i but neodlUiV to say the induatry of ooHea plantlfig 
nowhere loutid an hiding pta« on tbn plaizu of India but migrated to tha bllld 
of South Indio^ in Mysore more capcoiolly, and thua into the vciy logioa whom 
Lrnd itirm nfBmiS it hud boon introduced two conturJua proviouaty.. The first 
^yrtematie planLat^n waa apparuntly Sifr. Caunua^fi near Chikmnglur. Thia wiui 
•itabLlahcd in 16K. It ia BUppOec^, however^ that Afajor Rovan may have 
aetoolly grown acffea on. tho Wyniud at a ali^tly earlier date» and that Mr.. 
OKkburu ■ Shovaroy plfuitation boata tho eoino date aa Mr. Cannun^a. In 1840 
Hr. Cllanaoii formed a pkuitatlon at MonantfKldyp and in 184^ plaatatLolia were 
c>rg&ei«ed on the Sfjlgiri hUb. In Otyldn it la bollD\'ed oofleo infroduood by 
tha Araba prior to tbs Fortugueae InvoNlon of that ialand. It was eomiooficod 
to ho ayatehsaticaUy eultlvotod by tlie Duteti from about 1660- In 1826 the lff*t 
f>kintBtion by an E^liahman waa opened by.bir Edworda Bamea. In 1577 it waa 
efilmated tut tliO capital invoited in Ceylon cotike wua cLoac On £ 14,660,0001, 
Tha fwgal diaoBaa jj rri-i‘)i a^^nrod about L866 ttcd apTeod mpklty^ 

•kadity weakening the huahia and reduou^ their yielding capaoltyp SO that by 
1867 the Gaylon indujtry wm completsly niuibed. 

It wcukl ooeupy many psgM to give anything Liko a eampleto ^knmneratkm 

Ihe hacpe important workfi on oollee. [Tm following in auppfemeilt of 
UVse alroady given in the D^iotuiy, and of thuto HKHtioEied above, will bo found 
worthy of study;—Thevenot, Truwfj i« Lenatii;, IndowtOFi. (Engl. 

1067, pt. i., 162-3J p4, ii.* U, 2f; Dafouf. L^-Etap/ei du Co/rf* 1671 i nlfO 
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THE COFFEE PLAKT 

V&rLetiea 

Li Oaff, jaB4; Spoilt Traet. dt CapM, 108*; Blnnkiifirt, lOSfi; Nicbl 

dfl BLE!iniv. rSm^i du Oaff, iaS7 : L'OHffint ii Fn>^t du Csfi, 

1600 I ChoHlifiF V<iy-i 16fl6 (Ecig^l- ecL), ISLl. H-w 2-^0 ; R*y> lOSfi^ ii, 

1601 F&tniB Fetitnflp fiwwri Nepeiviht*. 1689+ 75; SlO4Vn0w FhiL Tnaai, 
Li»»hn. 1693 M- IfiO*). iilr. 633 i Pona^l, (Jew, dt* p(vu«t 1604 L 2&t: 
BnJi» TranU, 1700, ii„ EiO ; Macj^hctvQn. C<wniw, wtiA ind-. lai^, 371 ; 

1813, L. l04-e: ii., 

I^lantalion to Cup. 1881; Da Cimdollo, Onj. Cult. Pt«ntM. 1)>S4,4L5^ i Van Deldtn 
Lcino, CcJ7m Cult, flrticil ond </««>. l*Wfi: NieJwlte, i'tiObwjk TrOp. Agri., 1H9^ 
{>1-108: I’AaniMKMtf. lad., ii., 218-S5i Elliot, (Jofcf, 4>|tort oml Coffei irtJfj^fgn, 

■m-m Ini 1JF_ T £1 n 4! ■ Tnn-lhoa T,ji f jrH Ijm fjf±a I ■ 



SpMlftftuid 

VAIflAtlaflI. 


CoffwFkmifT ^L 1808 ; Loei>f fit*. C?n^e. ISOO; ilim in' ^Lo 

Jmie ISKll: SadoWk, Pii Kultur^, d^i-DeuLKcJ^rU, 1800.157-8. 14^-5; Morm 
Kadffvffini^ ^ fFEucrnp^HSer, BtihefU^ Mnroli and Moy, lOOO; MukEqu 
Hondiwft Ind. Am., lOOl. 456-02 i Lehmiwin, Coffw 

Bull;. No. 3 ; Jumella, Lt* CTuB. Cithii. iABmmt,), ISOl, 350^* Wiasflr. 
BohMt. de* F^nsenr., 1003, i* *63 ] ., . . , 

DLstribatioiL— The worlds supply of coffpep we are thus jiwtitiea inbe- 
lieTing, canie originally troin Arabia md AhyMinia, but aa tlie tknii^ 
increased new IcKyililiiia of ptodliCtioD were e^ttablL-slicd. The Dutch 
India CoiftfiAiiy pLoncorod tbe iiUKiGm tmdc by thcii expcriiucntal cuitivia- 
tion in Batavia. 80011 thereafter coffee ould^jation was Bucccaafully in^ 
dured into the warm temperate areas (or hilly traots} of most tTopiaJ 
countries^ and in time these not oidy pr^uuwl far niore than the ancefttrd 
regions, but yielded a supply of an eved au|>erior quality. Improvtineaia 
in quantity aud qualify of necesaity rapidly extended eonflitmption unm 
they made eoflee one of the mcist populor of all boveragoa, and hence ytm 
a large number of the inliabitants of the globe it passed from the poaidmi 
ol aai occasional luxury to that of a ihdiy necessity, rivaUed only by tea 
—the sister beverage of the breakfMt table. 

gpecifls and Yarieties Cultivated.—Alter the Homcvvhat aeiUded 
account already furnished of the chief historic facts regarding the 
fliuian (commonly i'alled the Arabian) coiec plant, it is perhaps hoitLy 
necesaaiy to indicate that partieulor specieft any furtber for the 
present.^ it is to this day by far the most im|iortaut cultivated 5tw% 
though its liability to blight has caused planters to seek out etwr 
forms, in the hope of being able either to mplaro ^ ^ 

use these os strains in hybridiaation or as stocks upon which to g 7 »ft, m 
the produetion of blight-ptoof plants. In this raodeni Mpect ol 
coffce-pl&nting mdu&try three plauta liave attracted apeoUJ aftentioiL 

These are ■ 

{o) 0. niHilHt —a n*tiv# of W«t Tropical Africa (Liberty Atigw 

OoluDgo, Alto, oio.). But in iU Lr^ligonou^ araa it is vary mdidwailly 
at most in hut surnLL plots uiong Hw h«4iks oI riven. In trade- it ii 0 “™ 
Lilbarioik or Abeokuta OoSfee- Sir J. D. Hookor from 1873 ndvocaited “J 
B^poru the ouJitivaticu of ihia plant—Jt i*™ thim being csporinwuteJIy 
0.1 Kow i Fartfuson publiolwd a Histofy of lit inUoduotiom .a- 

cultivolrLon in Ceylon up to 1878 j Thurher, f.c. 107-18 j K^dtwU-* 

34B-53J iafH4 i£77-«2i 1SD3. 1^5. 204^0? 13, 373-4, Sfl^O ! ^ 

314: Frnrt** Mrpt. Bat. Gard. Nii^ HiUt, 18SI-3; Cliristy. 

PL. 1878. i. 1-7 ? L«nie, U. 331 j WHn^ , IftW. 207-73 ! 

Cuff. roiOT. 1803; GavL Bef. fFoM Ban^aLerr, 1807-6. L Ij 

Aprp., 1800, a.* I3fi-7p 102 ; U.S. Z?epf„ 1307, 197 : 

€uU. Caffeo. in J^rurn., 1807 ; Dcr Jr 

2S»-6: iii.. S3l f Jovm. Soc. Artt, IfiOJ. &4J } im 4«1 S Coi. 
la L'llmH, CitloiL, IflCO, B3-4 : EdmOnd BaidugiOv Swut A^. ^ .*<. 

IWI ; L’AgrL JPml. da Choudo. 1902, ii., 100, 6SS4 f S*iiol»et, Uc. i«. 
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IFar-^C? i Opinion ; IVtffl. ; Capitnl; Madm MoU, 

ate. atc!. 

Thb tpaom wOb tbtw firft mJwJe knann to EunopB about tha timo tlm PdflM- 
Ifnf diBAue appcflTiHl Jn C^ylao, Ita hiirdwr j^wfh lud to to eom^ 

ottmii noLlMd, it mi^ht withgtond tbo iHtioil oi tho bUghti, and on thu 

iM?«nicit deima4\da were made on ilia Ro^ Botanio Garden^ Kew^. for plantfl 
or Koda. Fortimataly tbo DiroOtOr of tbo Oarde-iw waa fully able to latisly 
tli««iv until tba quHtion of soed supply wiw LoJ^^ up by tbe trade. Tho X«f 
are fuU oi tho moot iutofottting afld mggfiAtivs dotaik rof^anJiu^ the 
tnoootom or foduroff attAbiDd through tho e^Kporiineiito eonduotod, oIjddsI fiiiuul- 
tAnoOUJily+ in all the troplool togir^A of tho globo- But in cum rtHpoct at loAat 
they have been diaappo^tiug, niimoly+ the plant, though murh honiler than ttio 
Arabian DofTooK hoa not proved to posiwsa iimziuiuiyfroiii blight, Tn foot gir Dojiiet 
Morris pointAd out long ago that in the nuraary tbo floedlinga often ■u^or from 
jj4-iHltri4T quite aa muon ba do thOHO ol rv but ba added that tho plimta, 

if properly cared for* aOOu nttoin suOieiijiit Btrongih to willtatand the diiHM]A4.^ 

Tho oSporionoo g4inod in India would aeem to support brllof that Libot^nn 
OOlTro niqtlim# quite as fertile and aa doop soils us r, It prirfors a warm 

Eoei«t atmofpbers and not much liaa than 100 inehoi ot rain, niiAtributed if 
pOBSililo throughout the year; but itis very aUaCcixitiblo te drought. Whero #ub^ 
jsatod to dry baat^ tbarafciH^ ahado-treca must hr provided if they da not already 
ejciit. In Java Kcyrhi-iMM soedbogB are flrwt planted^ but soon give too muen 
shuia and are aecordingly replaced m about iivo ye*r#^ time by 
BBedlinp. 

A iballow soil Of onn with a lam admiJCtura of sand and stanes Is quite till- 
Bilted* SB also are Iwvy clay soils and waterlogged aubeoils. But Libtf^'an 
eaSce luxuriates on moisture-retaining soils and on lands that can bn^ and are 
rvgtilsrly irrigated. It^ in fa43t* prefora low-|ying to high ground, and 

aceordi^lj dourtAboB bettor on the phlins tbmi on the bUlltr It m true that on 
the Wynud and olBOwhrro it hlB. boeh suoeoMfdLly grown up to allitudee of 
fi^WO fwt* but llwt cirounubuico dr>ni not irialerltdly detraet from the opinion 
that it U botlor suJtod to the phkltts ef tho tropios tlmn Hence 

LibsriAn eoETod hOB attained it* moit extensive preduetion in tho Weat Indies, 
Ceylon, the Malay PeninHUla {Btdangorl. North Borneo* Sumatra and Java, 
snd in India seems tileily to attain ith olkief production in Sylhst, Asaiun^ Burnm 
snd tho Andamsn Islanda. Lairac says that It is little thought of ** in Braxil* 
nmx it produccfl little and that ifrcglllAtly.'" On the eBat-coaBt Umda ef 
Madagascar it has for aemo ywrt been fairly oTtensively cultivated. M. Dcb- 
Isndrs, Auistant Inapoatcr of Agneulture, says tbot the plonta them grown era 
hybrids and yield a berry aiiperior to that of Afrioon ooifee. Being large phmtB 
the suHtom oxiflEs ef allowing them plenty of space, say 4b0 troca to thjn aerOr 
Ihore Are ODvaral dirtinot raeca, same that form much larger phmts Hum othon 
and aooordingly require more BpsoEi. It is just bs important with Liberdan as 
with Ambion that the races of tlie pKant should be critically studied. For gome 
yesn past numBrOua hybrids have been cultivated all over tho world. In tho 
■outh sueh have appemifd wherever Arabiaa and Idberim COflofr were growTa 
■Ids by side. The HtOck thus obtomod in much valued by many planters, being 
rigarded aa enjoying immunity from leftf-Higbt. But it it usually contended that 

young colonies* Liberian bu distinct and superior rlniTna. It yields regularly 
and fmly^ tbn fruitB do not fall sc rs^ly from the bush on their reaciilng 
^tUrity^ and ft is, when nil is said and done, a much hardier plant tlum 
the Arabian eefTao. On low ground tho harvest xb abutklant, tlie fruilB are 
(nearly twice the avera^ kleb of the Arnblan bran), not mo dolicalcly 
flavoui^^ though of good qUMlty when grown on high altttudre. The berriefl 
are iMro difficult to clean tlum ore those of tho Arabian jilont, but with preper 
nMchmocy may be completely deprived of ot-cn the jjarehment; they are 
"ak md oily, though if ooreftiUy «ntl slowly dried will fetch a price Bufficient 
to reward all the treubla and oxpenjci onitiiihKL Accordiiig to moat writore a 
drswbaeik to ihut coflec liatii in the foot that it hils tisvar brexi pUahrit ss a coiii^ 
“toreMI eomretrodity on its own marita. beans aocm tudvetiHilly UKd hy 

middleinfin for the purpose of strengtheumg grades wbiob by thenssel vei would 
be SaTObrlres. 

{by a Henspliylla, a iUrtt Mot ilfcrfir., 74-5 and t.i New Buff., Iai33, 10i ; 
^pt. Bar. Gfird. Emjolort, lSa3-4, lO-l I ; Ififld, ISB-lil; 1S9B, 27 : MopL Boy. 
Mol GonL Trwfid^, IgOd, 13? ie<K>, 12^3; P^arm. Jfmna, ta&i. 17 ^ SemJsr* 
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TrOffr A^rik^^ Iti&l. ir, 217 ; Det Tropmpfttmzer, IS&S, iL, H* 2G.1 ; TtiniM 
Btitf,. 223 ; 19<K*, 31C : Agri. We»t India, i., 379 ; iL, 

237 ; Soc. Art*, 1&03, 4B1 i Trop. AgrUf .; Framing 0pinum ; JfutTL 

&fce., flta. The Hlglilftnd Coffm of Siorm laonpl* Tliw intfiitwting VV«t Afrietli 
ftpocim. Mf- Itontharn thou^llt- miffht bo btit a variety of r*. Tho Mab 

w^r# from Kt-v Gai^iM, aud tl^-i plartt « now boini^ oxThodmemtaUy jjnm 

in TrinidiHl, Java, Cftylon* Mynoro (nut ^HMwouftfiiliy) and oLsowhoro. Hybfidi 
Wva abo boon fortraini Uetwoon it ftnd ni'nfclrftr as alao It giTrtrt 

rrDol>% yjoldfl cibundontly^ but is lon|(fr in oemiiiig into bcHirin^ tlum 4\ tiurmr*. 
It givos n litE^hly fUivaurod Moka-Iiko berryr 

(c) LannndL, wiMtm. (C robusti. l Uirdwn), is anotfior truj»kud Airkm 
spooiofl tliftt hm ottmctc^l Msmo Attentiant thoi^b it is but iiniMwTectly Imewa 
boLanicaJly. Tt li spohm df m Con^ Coffoo/' An iLEilelo a.pptmxttA a. 
VMwHcot* CeJbiM^ {Lc, 04-4) in th* year li3€Q that gives a good aoecHiat of 
tlua plant. It is spoken of as prolilk), as Jdmost inmitine frdm the ordinaty Jiieaifii 
of oodoo, imd Oi yislding a boiry of n supenor finality with 41 dolbabe aRma. 
It fiequotits bank* of stiwurns and pnj'fars Aituations moist und not too ihadj. 
Tlld plant bf not^ Like iia^t-lnv. p^rronkidal in ahapo^ but is rather roinMled 
du t J in-^ J umelb Cuin Cohn, i A /iHimtd. ^L, 330-35) add* that it inHebiti 
Siorra Ijeono, on soUs Jotmeci of liwinpoaod gr4knito dr gnoiss. l>wii_^ to iu 
having taocn first tnadd known from the Nunez river it is often callod Riis himpt 
Caffw*/^ In India and Odylon ttiw plant hjiz so fiir f4tlled lo jnsliify eatttodtd 
ondoBvoiBnr^ but Ul Dominira tba rcmiita lUkVa boon tOdit linROuraging- 


CULTiVATiO:^. 

Locafff/Pic flirt/ AreM .—In this work it is dosunbLe to rcstritt ob«^ 
vation to Indisj and consequently to allude only incidentally to 
coSeC'l^rowing of other paft^s of the wotliL ParticidaiB of ciiliivi^& 
in Java, SuinHtrA, PbiUppintia, Ceylon, QueensLandp ErafiK Mst 
Indies, Central iVnierica, Mexico, etc., will be found in the itspective 
chaplcra of ThurbeFs from F^an.te£ton f4a Cup and otheT suca 

wor ^3 to which the reader is referred^ Thn actual urea under the nop 
in In^a catinot be stated definitely, owning to the unwillingness of certiiaa 
planters to himish infoniuition. The error that exists is, hoivevpr. * 
redative one, and tends year after year to be Icaseneei rather than iarrt*ssw« 
TakLijg the o^icial returns os they stand, it has to be aecepte*! th^t tw 
area shown under coffee, during the past thirty ye&wA, has njauilfii™ 
severe ffuctuations. With a perennial crop tliis can alone d^n®**^ 
fallowing or abandonment of certain plots and the rcsuseilation oi ckl 
plantations or the opening out o! new lands, coincident with vAnabc*!^ 
in the world’s coffee necessities. Thus, lof examplep the revolutioiis dj*^ 
took place in Bfaril in iaS9, IBS I and 18&3p f ollowed as / 
ainaU crops during one or two of the succeeding years* hfui a highly be 
fieial effect on the Indian coffe€hplantLng industry. Tlie area returned 
ori under coflee in 18S5 stood at 2^7,494 acres, but for 
ending l8S»o the mtan area in India waa 274^000 acipefl' in 19^3- . 

afrrea: and in IBOl, 212,964 acres. The lat^-st report of the ComEo^^ 
Intdligcncc Department i^tates the arm at the end of 1906 to have bi!^ 
210p68S acres. During the decade ending 189& prices may 
saitl to have ruled high, ho that the industry was prusperous. 

In adihtiori to the ahsenco of returns as to certain plantaiions^ 
estimate o! jield to acre could hardly be aemptod as even of gcnfi/w 
plication. It accordingly follows that trade statistics almost invoiw . 
manifest higher exports than the agricultural data would show ^ 
duced. The relation of surveyed arms to actual returns of foreign 
is one of the moat profitable aspects of study. Taking lOQ to 
the area ds also the exportti in 1885, the following variationa 
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be mecepted as a method of doriving the )iddt though the Sgniea thm 
pmiuced MO auggestive aod bave> tbeieiare, a certaiu value. 

Climntc and SHuation.—It bas been said, and with much bit?, 
that a iB^Kwi dtal of land at one and another haa been opened under 
ooHee mat wias nerer auit^d to it. 01 this nature ate some of the Cootg 
estates (or portioufl of them) that have a eoutherlj' aspect and are flirpoMd 
to the full fore* of the east windj. Situntioii and cxpwure are faetcii 
of prime importance, it Beams to be the Indian expetietice that cefl^e 
prefers land standiug ftom 1^600 to 5p500 ((set above the sea-ievah tlw 
exact altitude being controlled to a Large eKtetit by latitude. Far to 
the south higher altitudes would &mm necesaary than in the more ntutiwia 
tracts. The temparatuie best suited would appear to range from 55^ 
to S(f, The total cainiall ahouJd not exceed 150 inoh^ but a^ut 100 u 
the amount most frequently eommondod, ptovided it be (airly cveaij 
distributed throughout the year; but Ilefember to March may he tliyp 
Coffee distinotly requires a humid atmo^phercp and in the opinion oE 
ru«d planters the prevaience of heavy windfl ar^ mare objcctioitiAble 
titan a dry atmosphenQ or a low rainfall. The cUnmte iiiiiat be open and 
braoing and the sky not beavily overcast With ttrtifnrti ImT-hTng 
and damp situations induce diaease. As already mentioned, however, 
altitudes lower and warmf^T than those indicated for €\ uf'ftbjrfi ore 
suite^i for V, but even with that species the higher limits 

its production give the most valuable berry. 

Coffee, although veiy, hugely a surface feeder, has a long 
iTiMit wtuch it is most desinible should not be injured during tmTiaplasstii^^ 
The success of the crop depends to a large extent on the depth of the sod 
The best soil might be describod as a well-drainDcl, feirugmoiw loart^ 
though certain clnya mixed with sand give good results, espMially d 
fair amount of liumus be pnjaeiit Of be given as top-dreiMiiiig, ^ciy 
cballcy aeib, aa al^ atiff clap, aro uaelesa. It is usually held that mui 
that coiitaLn a fair amount of iron give the best-flavoured bOTiea- 
below the subsoil there must rest a bed of very porous material so ss 
ensure ready drainage. In fact a rocky soil with pouches of loam 
the ontcroppinc rocks gives admirshle results^ us may be seen in maflf 
parts of tae Suevaroja, the Nilgiris and the WynaatL The meks 
constantly weathering and thus adding to tho aoil, whik^ according w ^ 
plantefftr Ihcy also transmit the heat and moisture, [Cf. Ri>binson, Fnng.e, 
V'^ockker, Lehmann, Leather, etc.] It is, liow'everp unfortunate that ust 
record has been kept of the conditions of knd open^ out and of the 
fifteen or twenty yearn aftijrwanis, iKsth in estates manund and m 
not manured. , . 

PffOR4OXX/0M—^u™^^*—Having selectod the Site 
tion, oleoied and buitiod (or piled up in ridges to await natural dumte^* 
tiunj all the tree* not deemed i^ossary for shade purposea, laid 
roads and carried a w'atcr supply to the coffee-house, the ne^rt most 
task ia to select and prepare the site for the nursery- This xaust “6^ 
be on an old coffee plantation, but on virgin ground o( suffieicut 
that manuTing may not bo nocttisan' except to add sand with a ™ ^ 
secruring ite porous nature- But the soil of the seed-beds imist 
in vegetable mould, bear a gentle dope, he well dr^edt 
moisture, and libemlly suppbim with wat^^r for irripattou 
for some time watedjig is necessary. If uot already secured, 
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Eshoulil be inftilo for ftbad-^ against the a«verity of the aiui^ but dnp from s^oAt^ 
proUH:tiiiM treea muBt be avoided by ieeiug that they are at a snfBdent 
distance irom the »eed-b^ds* Th^ beda Bhould bs Rightly raiaed and o| 
a breadth to allow of band dressing &om tba dividing paths. In many 
ewa temporarj' sheltens may have to bo constmetod over the bods. A 
doop bad hotter also mn along tbc top of the entire nursery so as TrenA. 

to oheeb tbe possibility of surface waehn 

The reader should ooEianlt tbe and one or other of the VaryiiLit 

l;«rhnical reports, cited above, for details of the coffee indnatify. For Mothod*. 
exomplop the varjing methods of sowing, transplanting, weeding, pruning, 
etc-, which to soEne extent are poctiliar to each looalil^^ must be sought 
for ebewbere. All that can be attempted in this work ie a review of the 
facts that are deemed likely to have a bearing on tbe stability and 
prosperity of ixsffee planting. 

Seleetiaa o/ Siock .—One of the most important of all tasks is the Sdootion 
decision as to the stock to be grown. Even if the choice has been ofBtook. 

* made of Arabian in jtreferenco to Liborian, there stilJ remains the selection 
of the race or hybrid desired, and the source of supply. Th* reputa¬ 
tion nf the seed estate, the age of tbe parent etook (seven to ten years aiq Pwiiit. 
prcfembly), the method of treatment of seed, etc., ete., are points of vital 
importance. The seed should be gathered from healthy plants, the 
cheniEs should be fully ripe before being plucked, then hand pulped 
alter maturity, and lastly they should bo washed and dried in the MpkenUbv 
flhfldo in such a fashion as to avoid both fermentation and undue drying 
of the kernels. In fact some planters believe that seeds fresh from tho 
trees shonld be busked and instantly sown to obtain the best results. 

The talk of male plants and the discusrion aa to the value of paa- TmAmrr^ 
hmy as seeii, arc thcEnes indulged in at the expense of inffnitely moro 
ysluoble topics, but the greatest mistake of all is to suppoae that coffee 
b coffee and that both seed and seedlings may be picttMl up anyhow 
or anywhere. 

ifMta* mMui JujDE^hs iLrS CvU. (AJ'tmmr,), LUULp Hacas. 

mvDlioiu many fCrmA of eoffoo (apparently all racM of ruid ku 

iyiuncratian may bo hero quoted 4ia eug{;!c«tivo, einoo flOma of the rooco mcu- 
tioiiod nns olrondy known to the Indioil coffw ploatcrK. Ho tr^iAts of Mcka 
M thd atock typt^ form of the ipooiDa and Bddm :— 

(a) Vtrmel^^A rod^trUitod OOHdO fkluah grown in Central America : it is 
robust than tho typti. 

_ 1^1 AMstrailo of Brazil.—A yoilow-fruited pJonti rkh in cAftfluo but rather 
bri-tett in taftto. 

{<r| Mango^pa—Tbo Upload Brarihan eofCEo^ which haa ooed* noAfiy OH iarf^ 

M Liboffioo ooffeo tmd it vo^ proliflcv T^iia form appaam to havo boon mtrft- 
ouj^ into South India Utld is otten r^ftFirod to hy plontors,. hot no odo appww 
have fumiflhed a report of ite ipcfoial mcHto or of tho audoon attaiaed with 
U m luiUa, According to foino writeri this io a hybrid botwcieu r, 

^ r i,a,rrrHfi|. Bidl., 1^04, ID3-ij XeWftrfi. CWort.. lOOO. 03-3? 

JVew* W. ImL, 1S>03;. it* 

^oocarpa—A white-fruited plant found originiiliy ia Biorr* Looiwi. 

^■otud thia be oso ol Lho Jtpeolal Mpecioa of that oauntry and not a oulttvated 
raoD of i\ f 

4 1 M A wfy hardy pkint that rooiste ixueofc poeUj ih# leavoa 4tro 

lucfi thoofl of the typo but the oOedo znuoh largor. 

toroy af RcunlOB or Podntod BonttHm,—!■ moro hardy than lloka> haa 
™rt bronobra crowdod "^th Ihvh, and tii» aeadii ore pointed at ono odd. 

f yj^ My iOra.—CommenialJy dHcribod aa ^^CazmOu'a hi^-pxic^ MyUDAi^'^ 

M rotiEui heavy aecda r the braucJiea are oMOflding: but fW the yield ia irregular 
M li betag replaood by the noit form. 
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fA) Coort lliii l«a l4»«o Hut wt-l* “iiJ jt r!n^ 

»n» gOVuTol wpll-marlsad rtK^ fuch. 9* tho Cluck, CoItJtin Dti^, 

CO^—Thi* bonrt bmuclio# Jam hcricanlnl fhiUi BriUUlt^ owl Um 
two youn^; loavc* nt tho oitrcmity of tto sliOOtO oro en-iALlh-yellov w the 
onif bTOwni^'yaUo^ ni tho BrOzilian plant. ^ 

The planters of India wcogniae many more distinot ratios, hut u iw 
oiLft seciTis to Hdvo Bcied>ti Really d-C^cribed, tliCSCi and tlic writer j pcrsaiuJ 
Bcquaintaaoe with the coaeo plant was acquired dunng one or two mjf 
rapid tours of Inepectioii, he is nnsble to attempt a de&cription or ' 
fiction of the special Indian races and hybrids. The reader wouM de 
well, however, to consult Mr. J, Cameron’s various reiwrta on the «pw- 
mente eotiducted at the Lai Bagh of Bangalore. Re will discovM that 
Cameron disens^w the hybrids that hare bMii produced natuall), an 
explains that their most remarkahle fcatuio is their iininunity froin Im- 
diseaee. But he has apparently not been so succesafol in the proMctien 
of eroasca as has been the csss in other parts of the world. All the 
his conclusions on this issue are clear and dehuite. He is aangunie ttot 
hybriiiisation may be looted to as likely to afford much adrahtsge. 
renovatiou of eoffeo, he accordingly adds, is “ not wholly a matter cf noil 
enrichment,” " Sext in importance to hyhridipation and prop« cultar^ 
the interchange and special selection of seed must take a high plarc. It 
may be here added that much Ims been said regarding the value ol pluiM 
(ormed by giaftiiig, or by inarching, as for example C, ttivtbieti o& to 
tooted plants of f'. UfM-Hra. The seeds from such arc said to be superior 
to pure stocks, and in some nwpects constitute forms iioarly as “ 

tUo crosses and hybrids already mentioned* The Kev Bulb^tn tl8», * 1 ) 
affords much useful information rcgSTiling the hybrid coffees new growri m 
South India—a subject very greatly developed subsequently by the I™!'’’ 
press. But the industry is much indebt^ to Mr. W. L. Crawfom, jir- 
J. \V. Hockin, Mr. Brook Mockott and Mr. Graham ^deraon—th^' 
named gectlemati having rcail a paper of great merit before the bou 
M%' sorc Planters’ Assoclatioa that rmiews all the practlcnl results sttamem 
The importance of careful seledtioii of stock eatiiiiDt, in fact, be S'* _ 
stated, and it is probably not far from correct to affinn that the ruajon. 
of fn dift Ti coffee piantatioru! possess two or more widely diff^nt 
treated as if one and the same, the result being irregularity both in qoau^ 
and vield* The difficultiea of the industry preclude any risks being accepi^ 
that’ might be obviated by personal knowledge and care. Hence 1 
desirable that the nurseries be os near the planter’s hoi^ as P®f' J 
so as to ensure constant supervision, from sowing to pickinB *’^^ . 
fuial trsnsplaiiting. Any deperturea from the desired typo ^ 
instantly removed from the seed-bed, though no opportunity 
lost of studying sports that may appear. Forms directly ain^ ® ^ 

climate, soil, and method of tieatnieiit puisned in each plantation 
be the aim of every planter. But these cannot as a nilo be P*^^**^ 
Thev must be acquired as local manifestatioiis or crosses u 

vclo'pcd. The study of the seed-bed and the care of the seedling?» 
he the special charge of the manager himself, not of the overseer or ore 
of works. [Cf, LSmaim, Issct. in FlaiUing Opinum, August 8. iwSM^ 
Pluniltrit Out ,—During the liist few years of a plantation it 
be dug all over as deeply as possible. After the coffee 
. thorough and deep trenching becomes moro or leas impossible 
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mmh injury Ui tlie looia uE ihe plants. Whu^n about a yonr old tJi^ 
arc planted out into their pnnjuip.nt potiitionBv^ but if care b& 
takan to [icIer; t dull w^^athi^r for this operation^ many planters prefer older 
plant^^ Qay two yeaia old. Milch diHeretiOC of opinion prevails oa to 
the diataiico apart that the |jlflnts should be lined in the mUbs. The 
question hinj^es on the followinp Considcmtioils :—(o) the nahiro ol the 
stock selected ; (t) the system of cfultivstiiim to he pursued, more especially 
the situ of plants dcsirra; (c) the ohamctcc of the soil; [d} the degree 
of shade that existe natumllj, or tliat it is eontcmplatod to afFord; and 
(s) the natare of the climate. In cold oDnntriiQs, where the plants are 
not likely to attain to any great aisse, clo^ planting may be mdieated, the 
reverse being the oasc under rnffueiiceB that rnight bo esqioetod to causo 
vigorouB growth. In India the diatauces apart usually adopted vary oatAOH SvMt. 
frum 4 to S feet each way, aud 7 feet might he said to be common, or 
G feet between the plants and 7 feet between the rows. This would 
give 1,037 plaiite to the acre, but in many eatatofi a considerably lur^^ef ^ 
number exista—in aome 5 by 5 feet+ or 1+740 treoa to the acre^ On 
the other hand^ Mr. Leenting of Sootforth, in the iShevaroysp wa* induct ES^ot 
some low ycors ago to believe that a larger plant and more apace would 
ipve equal p if not better retuma, at a mtlch lower cost than the pre^^lent 
system of in&ny amall plants. He accordingly removed each alternate 
hush and reduced hia estate to 600 planta to the acre. The result was so 
veiT promising that he went still further^ and reduced it to or 325 
plants to the oore. On the average his bushos now stand 12 feet spurt 
each way* In 1699 I bad the pleaeure of ius|)eeting Scot forth plantation 
in company with Leomiiig, as also moat of the other coffee estates of 
that neigh^urhood. And I have to adlnit that Leetning^s plants seemed 
to tnc ui a healthier conditionn and to ho fruitifig more vigorously, than 
any coffee seen elsewhere. The yield had been greatly increAsed* the coat 
of cultivation IcsaenEsb the plants rendered bett^ able to throw off diseaaep 
and the produce rcconied aa fetching a higher price thnu had been tha 
ca*e under former conditions. These ate all powerful argumenta. Rut 
there may be other coiialderationa aiid conditions that have to b® borne 
in mind. It does not follow* for example, that plants 12 feet apart each 
way would give evorywhoTe the same results as ou the Shevaroysp nor 
that each race of the coffee plant would do so. The subject is one, how¬ 
ever, that b capable of dehoite veriheation, and one moreover that it 
Would seem should be solved by every planter for himself. It would 
not be a very serious matter to pjjioe a plot of a few acres under trial* and 
if the returns proved unsatisfactory the replanting of hreah stock in place 
el the old and exhausted plants that had been removed would in time 
repay the outlay. 

Cukurmi Operstioiisk . — It h Undesirable to give details oI the varied 
Qpmioiia, and practicea that prevail as to the heat systeirLa. of * ■ holing ** 

Mil “ planting out.” The siBc and depth of the holes depend very Iftigely oul 

an the nature of the soU, the lie of the land, and the amount of money 
and time the planter is prepared to expend- Where money is not a 
^eriot^ consideration, kjjge holes are made, the removed earth beitif 
on the higher side, tho holi^ left exposed for some time to the 
*iin and air, thim filled in with surface aod^ manure and green vegetation 
but with little or none of the earth previously removMi After 
a time the frmh soil thus furnished will eink* and this depression must 
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be made up mtU fresh surface soiL Farm-yard manure iu*y with advui* 
togc be alao given untit a little mound haa been formed, on the top ef 
w hich the flccdling shouM be planted. Tmnaplanting should if poeaihte 
be made during cloudy days, and just before the oommeiifempnt of the 
inoet copious ^caaeu of rain. Tempamry shade should be afforded to tlu 
seedlings, iu the form of small pieco of crude bamboo matting or Bimply 
leafy boughs or tufts of bracken fern. It w also a good plan, esp^Uj 
in erpoaed situatians, to fix a stake to which the atom may he lightly 
tied. If exceptionally dry weather follow tmnaplanting, it may he 
nefiCBsary to give one or two waterings- In some oases a nurfleiy is 
dispensed with and two or three seeds are deposited on the apedslly 
prepared hole-monnds, the healthiest one being ultimately allowed to 
grow and the others out out or transplanted. 

tJra/JTJugtf,—’Weeding or removal of wild herbage from the plan¬ 
tation^ so aa to prevent the young coffee from being choked ^ now hecoms 
m (isscntial operation. If drains have not been provided at the tiirw 
the estate was being laid out, by this stage they become imperatively 
necessary'. Nothing ia, in fact* more important than a good system of 
drainage* In the Fetla and 0 / Tm Plant (2nd ed,, 45-46) it 

hftq been urged on the attention of tea planters that the objects of 
a system of drainage are to increase the depth and improve the condition 
of the arthle soil Every word of what has been said in that work os 
the drainage of tea is sppliicublB to coffee. And 1 may further add that 
during my inspection of the coffee eatatea of South India I found fev 
had l^n drained anything like to the extent practised with tea. I ac¬ 
cordingly urged the coffee plantois to reform this defect. 

One of the great advantage of draina^ ia the efludasion of aa 
{oxygen} into the soil* The drainage of agncnltural lands diffcis thus 
eeseotially from that of the streeta of a town. The removul of 
water is undertaken with a definite objoat in vieWp the fudfilinent of wmcli 
determinea the position and number of the dralna. The water is dra^ 
below the iuriace, and thua made to carry with it the materials that m 
combined action of the sun and the air have transformed into a aclufek 
condition. To permit or encourage surface waali ia to fender the ^ 
sterile, in fact to afford facilities for soii-Tcmova.h The deeper the draiw 
the further apart they may bo placed, and the doeper the resulting arahle 
soil. But drains of some kind are indispensable for sncceastnl ccflcc 
pkntiTig, In many coffee eatates that occupy steep, hiOy alopea, a sptem 
of trencMng or smtour cofcA droini!a^ haa come into general uBe* m a pfO- 
teetion against severe and wasteful surhice wash. The trenches to 
extent answer the purpo^ of refuse pits for the accumulation of manui^ 
In fact in most Instancoa they assume the oondition of paralld chaiti* 
of pits. If used aa pits into which the weeds may be throwUi it ^ 
tomary to have them cleaned out before the setting in of the raitl^ ^ 
to afford every means of intercepting the fine soil of the surface ^ S 
The contour drains in the tea estates are usually laid out witk a l*^" 
and the earth removed in their formation thrown on the upper side- f 
is cssentiah since the lightest slope downHlJ would convert thein 
dangerous surface drains. So again terracing is an additional 
pracdsed with groat advantage on some estates, though apt* when exp^ 
to the south or south-to dry ths soil unduly. But as with 
drains so with terraces, they must be laid out as nearly level as pcrtie 
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third method, soiwrior cvm tivnohiiqg or torrariiig. InEtcod of cutting 
out a terrace, a bank of soiL is laid aoroBa tho Blope, and the rain thua 
made to wash tMa into a uataral wide fertnoer In man^ parta of tho 
coantr>' bamboofl ai^d prunings are uaod to form faa-Jike atruotures upon 
which Uio adtmg'up process may be eneoiiraged. 

aj?rf Mulching. — Lehmann A^L Mysore, 1902, ii.) Digging, 

has very properly pointed out that co^ee- is so very dificrent from the 
majarlty of the pJanta cultivatod in Europe and America, that it dees not 
ef necessity follow that approved Weatem methods arc in evety detail 
applicable to LL “ For one things" he obaervea, coffee thrives utider 
the sliade of large trees, wMle in Europe, or at any rato in Canada, the 
cultivated crops InvaHnbly suffer near trees of any sort.'* He accordingly 
urges that under tlie elimatio eonditions and on the aoili that prevall'in 
yiymftti it is esGontial that knowledge of coffee cultivation should be ac¬ 
quired by direct ■experiment mtbor tlum deduosd from general agricultursl 
principles. And in that opinion he is assuredly correct Coffee is os 
seiuntive, Lehmann telljs us, as mo^ plants to the injuries caiisod by 
caking or baking of the soil In Mysore, he continued, tnost soils after uw 
being dng and then exposed to heavy rain, followed by bright aunshine^ 
become quite as liard on the surface as they w-ere before hairing been dug. 

But surely that peeuliarity is oiperionoed throughout the world, and on 
the pure san-ds of the deserts of Rajputana os mueh so as on the rich loaitiB 
of Northern Europe ot the coffee lauds of Mysore, wh-erever rainfaU is 
foUawod by bright sunshine. It is to chock the parching and caking action 
of the sun that gardeners mulch or litter certain crops as a temporary 
taeasure. It Ib with the same object in view that wooding at the commence¬ 
ment of the hot months is disooumged by the cultivators of most tropical 
countries. Cameron pointa out that the annual weed " Mulching. 

(A u HI coti ffifiiilrHj Been in established plantations can do compara¬ 

tively little harm and that a light covering of weeds might even do good by 
preventing the surface becoming overheated. To guard against sev'era 
cakmg and overdrying of the soil is a legitioiate and rational aspect of all 
aCTCulture. But to advance from that portion to the coodemnAtion of 
tillage and the rejeetion of the fully dcunonstrated fact that the breaking-up 
of the BurfaeosoU and its exp<wtife to the action of heat, light, air and water 
lias the efflject of reducing non-soluble to soluble compounds and the 
produotion thereby of plant food, soems utterly unwaTrantableH The pro¬ 
tection of the soil against surface wash and surface caking by a natnial 
litter of leaves (mtilching) is very admirable and may bo very useful as 
■ti occasional proeo^ss of ifallowingT but to expect that any lands, bowevar 
adtrlirably drain-cd, weeded and mulched, could continue iodchnitely 
yield coffee or any other crop without tillage or manure, is to carry a 
nstuiaJ law to a perilous and unjustifiable extreme. Lehmann, by his utwh <4 
■tuiiiea of the maniLrcs of coffee, has shown that ho ^never contemplated 
his rtcommendatiomi for mulching to be the one and only me^od of 
treatment of the soil that woe d-esImblOr It would indeed be an tm- 
^rrantsble assumption to alhrm that what may bo true with a wild plant 
mnit be true universally with the same plant under the abncrmal demands 
of cnltivation. It la beside the Isaue bo say that mnlching has actually 
Wa the sj'sbem with a group of coffee gaciens m'^Cborg for many years 
(Afodw Mail, Match 20, 1902). It raightTlairiy be, and in fact bisi 
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luus b«n asikcd — " Can it be proved tlmt these very plantatioiu could 
not have done better (luring the past!’* or, “Miiy they not. even now> 
approaohing the cshamtioii that led to the abandonment of many simOir 
and once fertile wtotes in that very pro^nce » It la doubtless trw 
that with rich primeval forest land, if well drain'd and carelully nnileh^ 
cxhaMtion inav not become manileat for many years. But it u etjuaUy 
true that with’ indifferent aoik or cxhaiiated lands, mulching can never 
tike the place of tillage and manure. , 

Lahmann eonclndes his very suggestive report—a inoat valuablo 
paper even though ita main contention may not be accepted m constantly 
and univetaaUy applicable—by the following statement of the advan- 
taeca of mulching The careful preservation of the natural tnuleti 
on pieces on which the coffee has ‘closed in’ :-(«) savea the digging: 
(b1 |«av^ the soil in a better mechanical condition than the usual amount 
of digaing wuld do i (e) probably prolongs the life on an estate and la- 
cKBSes its general vigour and productivencas after the Brat year or two: 
fd) will save a large portion, possibly ail the eJtpense of anplynnjj buLli 
manure. Jfotdigginganeatate may have the f ollowi n| t^dvsntags 
(s) it is liable to reduce the crop for a year or two : fi) vt lias tbe tcudeacy 

to increase the risk of fire.” . « ... ■ 

A volume might bo written in an attempt to review all the opini 
that have been published for and against the tillage of co^ landa A 
correspondent, for erample, wrote to a Madras paper in IMS rtganuBg 
8outb^Tg-“ The change that ia worked in a sickly piece of ceto 
bv deep digging U little short, of tnarvcllous; in a couple 
one womdMtdIy know it for the same piece of cofloe. That Matews 
is fully expressive of the opinions of the vast majority of plant(^ 

Afsniirtffg amf yWwiTHinfs.—fimeron (/fept- 0^* I wtt/o Ceffre £W., 
Cowg, 1808) has much to say, on the necessity for high ^tivatiM 
and the momiies bast auited for coffee. He discus^ fami-yanl numui^ 
bone ; oilcake; nitrogenous manures, and tic fixation of free J 

the aid of leguminoua catch crops; lime; phosphate*; potash; 
mauuies, etc., etc., and commends the use of bracken fern for the ut ^ 
of cattle on oceoant of its subaequent value as a manure. In bia coii> 
rinding oheervatiod# he remarka: “ The appheation of ^ 

correct quantity and at the most serviceable time, are things which ^ 
be assiduously learned from ptaetical experience.*' f5o again, one oI 
most vaiuabfo eontribiiticma to our knowledge of the art of manuni^ 
coffee i* the aeries of studies conducted by the late Mr, IViliiain 
and published )» pamphlet form by Slessre. Mathcaoa A 
While we have many Bimilar technical leportH, some of which , 
briefiy meatfoned below, very little of a practical nature 1^ iran^j^ 
the acouniulated experience gained during the aevenfy odd yeare ol ^ 
oofleo cultivation. The plantaTS prefer, as a rule, gt 

manure, as it i* caDed, and are restricted in its use by the diDkm 
ppoouring enough. Lehmann has recently pointed out that the 
and foremost consideration is to see that all the oaseiitiaw m 
position are present, in the right proportion and right conditioii, 
liseiB may then be given in the direction ol crop reqnireiuents. ^ i , 
example, remarks that “ the potash fetiilisera have, 1 fear, 
the attentiou they require. Judging from the analytical rasiilw a 
seen, most of your soils are rich in nikogen but relatively poor m [w 
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fihosphcine ociul litiit% and, altliiiiu^h riiijuli riioro poMsh tliah pho!tpborm 
fldd ia cftirioil ofE in jour €ropj. potosb in but seldom odded.^* So again, 
maiij writers havo fthown, And niOHt cyncltiijivelj, that if the soil does 
□at pfKscHA enough biuc, bono and other ex]>Diisivi!i inaniixea maj he 
worec than uselesa. Vodober Ind. *1^'., 270-}, for «c- 

amplc^ Bome yeora ago observed that the diQareneofl of practioe: dcout 
in the manner of applying rr^nutes, some planters preferring to tbrow 
niannre broadcast and to fork it in, otbora thinking it better to dig a 
trench round the bush, about a foot or a foot and a half £rom the stem, 
and to put book the eoil mixed with wliatever nianuits it ia intended to 
apply. “ Sianurea such as bones, oilcakes, etc., are too genemUy used, 
because they have alwaj^s been m^r and b^aueo there is a general belief 
in their n^lity, bat it is more than probablo that in some cases large sums 
are noedloBsly expended on them, while in othem lack of Itme, pota-tb, 
or other solbconstitucnt may be responsible for a diminishing yi^d/' 
The nmnurts and the methods of applying them to one plantation 
arc not always applicable to another, so that no general nilfi can be laid 
down, and the indications a€ordod by the soil itself must be closely fob 
low'ed. in some parte of tbe coHee nrcft, fish nmiiuie is much appreciated 
a crop fertilis£!r, cow-dung being viewed as strengthening the wood. 
Mixed bone and fish manure produce an abnormally heavy crop. Oil¬ 
cake (poonac} is believed to strengthen the leaves against blight. [€f. 
Ycclcker, 104-5.] 

The aeaiwn for applWng manure is alw a subject of much difference of 
opinion, but is possibly best solved by a csroful study of the particular 
manure that it is contemplated to be given. Stem and leafforming 
manure should naturally be given just after the crop has been gathered i 
those supposed to increase the yield wouid^ on the other hand» best bo 
supplied just before the do wens appear, say in Fobmary and March. So 
again^ bone and other manures that take some time to decompoae require 
to he given early and soluble manures much later. Many writers seem, 
however, to condemn immodiate or chemical manures and regard these 
oa poftaessing fsw^ if any, advantaged for ooffee. 

AtsimNittlan of Ftite Nitragtn. —Bo niuch hus been said of the advau^ 
tago of growing (os a sort o£ rotation) l^^nunous crops along with ooffeCj 
that a volume might be written on that topic alone. The subject ie by 
no means now nor eonfin^ in ite applicability to coffee. A rotatioa of 
clover with grain crops became a principlo of all early EnropeaTi agncultnre, 
long before the comet explanation of that system had boon (iisooverKL 
Its application to eofico has been ur;god by all writers, more especially 
by Mr. E. Nelson. The use of IcguminouE ahade-trees ftuch as the jati 
of the Assam tea planters ittipuffifay and the 

of coffee planters ate good examplee of both shado and 
nitrogen assimilation. (See below the pam. on Bhode-treesd {Cf- 
and blighUt of the Tea Plantj, 136-47.] 

Wir/r/carW—Allied to the study of free nitroj^o, though perfectly 
diatioefc, are the methods by which the oombined nitrogen of the soil or 
of manures i# prepared for plant use and the procesaes or vehicleo of ltd 
(^v^amisaion into the roots. Thu is defined as the nitrification of the aoiL 
Nitrogenous matter ia oxidised and the nitrogen devdoped into a nitrate 
chiefly of lima or of potash. Until nuite recently it was bdioved to be a 
dfnple chomical process. But it has Won ascortained to be a conseqiumce 
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AMMta- thtt vital activity of certain organJsrm, chiofly bacteria. Aimaotiii 

compoujid-S arc found by tJie agency of UTO-baetcria and other putTefaedve 
organUmB before tbe nitrates are produced. Dr. A. B. Frank tier 

Btkunik, i,* 25^75) give® details of flomc stufliM of avmHfliie 

fungi found on tbe roots of certain plants^ such as on a few species ef 
fttpuiffenr and fkrrfiiffMrrfi\ These would seem to aid in nitj^estion, 
A long aeries of articica from the p^n of Mr. H, B. Evans will be found in 

Kitr^ Flantij^ Opinion of 1900, in which he advocates that " N^itrogeu Hunger 

Umver. maladica of the coffee plant, Utr sooma to have aeanmed 

that the nitTOgeD of tho soil and of the rnanurcs of coffee estates does not 
exist in an aaaumJnble condition^ In other words, that tbe agents of 
nitriheation arc absent to a ruinous extent. Thw, he would further beOevt, 
proceeds from the deficiency of a neoaaaary symbiotio fungus, the fnartiem 
of which (Evans afftnus) is the transmiauou of oittogon fsrain the soil 
to the roots of the coffee. Should the existence of a syrabiotia fungus he 
actnady established for coffee, the conditions that would favour it& ex^ 
tended production might become of supreme importance-. But the.iasne, 
so far aa present knowledge goes, is a pure hypotheabt. The presence of a 

JKmr$ fungus on tbe superficial roots of the coffee was disooverod by Janie in 

Java. [Gfr j'lnn. du Jard. Eot. ds Builenr^ kiVh^ 1J3-8.] That fungus w« 
moet prevalent in soils rich in humus, and was also found m the rt>ot# 
ramiMng among tbe litter of dead leaves on the surlaoe^ But no one lua 
as yet proved that Jansens fungus is actually beoieffcial to the cfoffee plant, 
and Jause himself, like all other iii vcsti^tois, failed to specially culd^ta 
i t. Although there are possibilities in this direetioD, the subject is itkEiutd j 
less known tban the action of the bactena contained lu the root tubeftta 
of the leguminous plants indicated ttbove. [Of* Perolval, 5rt., 190(2, 
764^0 

T« CbncLudJiig this brief review of coffee msniires^ it may be remarked thi6 

V'oelcker ohsarvea very truly that a suttq sign of the land being 
highly manured is the appaaranco of shoots all u p the stem. The mdicaticn 
of a good bush ifl> on the contmry* the healthy growth of new wood ou tae 
branches/^ [€f^ Wall* il/a»uri«g'o/ Coff^ ; Burgess-Bmwn, 

Fkinting (17 expmence m Veykm), 1877 ; Hughost 

StnlM ond 1879; Munro, and A/finum» Lawes, Cormp- 

To^rdin^ Coffee Manures, in jPfan^in^ OpiMioH, Aug. 189fi; KiaiE^r 
Modedeeling^^ FI- Jaw, 1899, S, 7Sj X900, U i 1901, h 
Prise Essay, MaTto^aneni of Soils under Coffee^ 1683 ^ Elliot, l-e- [ 
Pringle, Madras MaU, 1891 ■ Revue des CuU. Cdlm*, 1901, viii., 198, 294 ; 
LchmanUn Lect. before N. .Mysoro Planters^ Assoc, freprintod in 

Kov. 1900; also subsequent lecture in Phnlinff Opinion, A^^ 
1903 ; Cullufa Rational du Cafeeiro, in dos A^ri* Rio., 1902, u-r ' 

Sio Paulo, 5clrtm da Jau-1902,] 

Pruning. Prwnlfijr.^—Within tbe past few years, thanks to the enlightened yEiergr 

of Mr. Louraing of Bcotforth, Shevaroys, there has como into 
two dianictric^ly opposite schools. These may be charaet*riscd ^ ^ 
non-pruning and the Mvcfre-pninirig systems. Having stutUed the I*™ 
for some time, and formed the opinion tWt certain departures were 
needed, I became a partial convert to the uon-pruniug syatem m ® - 
skvocated by Lecming. It would secin, at all events, very F?®?v 
preferable to the ayatem of severe pruning that prtaently prevajla^ 
of from the purely botanical standard of the state of health and vijgpor 
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H.VNDLINO AND PRUNING 

pluitdr tbo uori-pTiuuiig ajiitom accmGd sup&riDr to the ciiiit^oaiAry iorm 
of &ever« priming. But i am dijpa&cd to add Giat I am eAsny concoivo 
of cltmario conditioiiB aud stock pkut^ where a pruning eystem would 
bo indispcnaAble, m that I by no means think non-pruning b of uul- 
Tcrsal apphoation. It is, moreover, not new but 1ms for many years 
boon followed in other eountries^ and even in India hafl been Gie praetioo 
in vogue with most Native ooffee^growtscs, Lcomiug would+ however, 
appear to be the lirst Enropeau planter iu ludia who had the courage 
of kis eonvictiansp and who has not only uprootod t wo-thirds of the plauta 
on his estate, but allowed thoae that remained to grow in obedience to anil 
anil atmospberie conditions. 

It is oustoniary to speak of ooffee-pruning as cN^iisbting of three stages, 
or operations—viz.:— Topping, Handling^ and Pruning (proper^ The first 
consists in nipping ofi the top shoot, ao to cheek the upward growth. 
This ijf done at various stages^ usually when the plants ate 3 years old, 
the shoots being then cut at s height of D feet; at other times the nipping 
o(i b done much earlie?:, at IS months to 2 years, the stem being left at 
from 2 to 3 feet in height. When the short proeo:^ is pursucch ^ sucker 
(fid it ia called} soon ariseif near the fop pair of branches and renews the 
upward growth. This is alloa'sd to continue for a foot mor^ and is then 
In turn nipped off, A second sucker in consequenim rises up and is iu 
like maimer checked, wlien the desired uitimate height of the main stem 
is attained, namely 4 to 6 feet (ututally 5}. 

In the fisra instance (3-year-old stems) there is a termluai snag pro^ 
duced. The topmost pair of branches, below the snag, having the best 
sdvacktage aa to Light and air, lengthen horixontally and in dm caurse 
become so weighted with fruit tlmt the terminal snag of dead wockL is split 
open, and this cleavage increases year nfter year until many biishes hiscome 
literally cleft in twaiiu Adniiasioii is thereby given to damp and weather 
action^ oJao to disease and vermin of all kitufs. The aim of the planter in 
thu system of topping ia to produce a crown or umbrella of primarj' 
braachw. By what Lh cal!l^d hsndliug/" all undesirable suckers and 
gomiandiscrs " arc systematically removed and every effort mode to 
rertraiii the bush severely on fix:ed lines of growth supposed to favour 
fruiting and be most eonvenient to the pluckers. {Cf^ Pierrott Cwfif. JPraf, 
ii IhiZion. da (7a/ffier,in i/Agri. Prut dejt Paijt Ckaudtf 1905, v+, pt. i., 
iaa-^93, 281^1. 411-25, 457-79 ; v., pt. ii.. 34^9,101-8,] 

In the sTbcond rn^atem flargely followed in Coorg), in addition to the 
terniiiioJ! anag, with all its posstbilitiiea of evil, the growth of the stem is 
twice checked and snags of desd wood thereby Lnt^^^po««l within the sNm, 
which must the imme^liate conscquenca of dlsarraTiging and inter- 
i-epting the circulation of the aap. Nothing could be conceived less ad¬ 
vantageous. Ilforeover, the effort ia inado by the growth of the secondary 
hranchM, ultimately prodne-ed, to convert the topmost throe or four paini 
of pri maries into a completely rami lied umbrella, that must of necessity 
renfler the branehes below a useless burden on the resotifowi of the plant. 
SI- K^louanJ Pierrot recommends a system of pruning that doea not 
teem to me to differ from that followed by the Indian planters. His 
iccQiint of coffee-planting is, howev'cr, moat inatruetive, and should be 
(^oniralted by all interested in tbe industiy^ 

far as could be learuid fmin personal observation, lew subjccti 
aiB pethape more urgently calling for reformatiorL, both as an aid aguinst 
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diacose and a tueatk^ of eahiiDcing rctilma, than the system of 
pruning. Any pruning acomed occorduigly pmferabLe to that qmiUj 
practbod^ By encouraging a vcrtteal rather than a horisioiital grovFth, 
the froitlng area of the estate in (ii one ina3'' so expnsaft it) inmenBely 
Increased. But ivhere^ Tfoni the nature of the boU^ the peculiaiitltt of iht 
climate of the chariwiter of stock growug cofflec trees *' could not uanatl^ 
be pro^llicod (iSueh as those of Scotforth)^ it a'Didd seem that a pyramliid 
biiah might nevertheLoss, and with adv^antage, be aimed at rather than 
a trEiidng umbrella. This might be aceomplished in various ways that 
doubtless would iuatantly occur to the practical planter. 

WUhaut dcairmg to dJdBiteh oub method that SUggeatod iE«olf to mo 
inapwting tho ccfifiw eatatH of cha Wyiuimi may 1>« Itoro ni^ntionadr FUati 
4 r^et m height^ or whan thoy poflaodH G or 7 palm of bnuiohos, might ho lakea in 
hand- In some plimlutiDEi9+ however^ biuihcs only to 3 yCHtm olil warn iMQ to 

poWKisa 15 to horimaiAl bran^herfip witliin a haii^l of 4 feet. It is v?iry tmlikok 
that thftsfr eoultl nil bw fmit, heiwu porhapA Wf may have t* bd mw™. 
But wlicn tlio approved number of primAriee nod boon nocwod, the isnauial 
tkoiii^ eontouimg a. pair of loaToo imd n bud, might bo nLppod DfT» and at tho bmip 
timo thus tormiiuLl buds of tho topmoat throo or tour primade* simlloHy dwtfOjvt 
CioB would have to bo takoti, bowwar, that tliLa pluekifig off of the tormill^ htnh 
WH» done ou green tidt WCmdy dloota. DoEay till wood la fonood bIiihmI iin wiahlf 
inVOhiea a niAg, and mOmOvor tl«j Cutting baclt of finally matimKi aboWi 
reqcifva caw and n study of the beat ago and moit favouroble mmm for 

each locfllity. Tho objocit aimed tit by tho aystom onggOBUd would be the 
dudtlon of a pyramidal bush, and if mflicliNit apaeo were allowed aucli im#l 
ultimotely bo expoctod to fruit from tbn ground to tho lopmoiit twig. 'Hi* 
check gitxUL to the growth of tho upper primaHoa would prevemt iheir attaciite 
tho aiio and weight eufdciont to split the atom (in tlto way alrsodj' mfUitJatieiijr 
Tlio Kccndoriee borfw by each wnuld m time txHJoma fmi'tilwed, and 

through the itigutation of the mngthe of fans tho bush a^ould bwoiM 

eom(;ilaCely pyranikiitL It ti Iho secoDdaTica bortio on the primoriM that ora tn* 
fmitiQg ^loeta, BJid, the purpoflo of tho recommendation hors olfcrod would » to 
prodkiro a. mmeimmu of ftudli, fully exposed to bgllt Jjmd air. SimUorlv a vertw 
pyramidBi busk mJghl: bo fonood by tno development of upward-growihfi|lt'™™ 
xn place of borixontAl branoheii, tho main branohea being trainad to oociiinI inort 
the atom or ita primaries, like UpOm of a poplar. But I Hood not ciJar^ir 90 
tbia thame. VVh&t paema inCEpcmtively ncoceBoiy ia gf««tor ipodng. a 
fihaped and a mora heal thy biiali. air. Lcoinmg'B " COfToe troea ^ 
roapecta, at all evento, aro 01 ilcArly porfect Ha acwma Idcoly to be atEawi= 
anu whiJTO trBcu aro not poaoibK bo^ho* of a tree ahape nii;^t bo wcnrrd ai 
preferonoe to thot of (in Eunbreba. (Sec the romnrks above on tho tendepc** 
of ceriom moos to predum OBcendmg oiul of othoro ipreoding bnmehDo,) 

To conclude thea4j observations, it may be said tkat prutuug fls pfcsefllJT 
practised ia done about Marck after tke crop kas been collected, 
consisfa in removing all shoots tkat hayo borne fruit and in selecliuK ^ 
protectieg tkose that ore mtended for nqrt year's crop. But the 
must be completed before the (JoweTs begin to form^ and iu 
ia often recommended to icav (3 alternately the opposite lateral*. 
tertiari(ST a* aUo diseased bmuebes, are naually cut ofl. A AmdMufl ^ 
often given ju^t after tke fiowrerg appear^ in onier to remove Uflcleas 
louring a second kandlitv^ suckerB and crosswise shoots are rubbed ofli 
without injuring the barlc^ ftiid+ in carefully worked estates^ even a tb^ 
kandling is often given. It setimB to be an acceptecl rule that SeptemW 
and October skoats shcukl be prcsorvtsl, and that oa many of those 
in February as can he spar^kl should be removed ; but during fruitinf 
plants are never interfered with^ Iti many estates teiuoval of moss 
oleamng the bark is regarded as of great service to the plant and obvis ^ 
the harbourage of pe*ts and blights. 
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SH-IDE-TREES 

When Arabian CrtfFeo ia grown tipn Unda of low 
altitndcp shade beoomea impemtivoly neceasAtr, but in these poftitiona 
Liberian may be fiUOceaafuJIy grown withont any shiuk. Aa the upper 
liniila of Arabian coffee cultivation are leachnlp sinnb may be largely 
dispeusod with, Mlieli difleronce of opinion prevails tw bo (be OKteiit 
and nature of the abode bmt united to each region* Cameron 
r*tfri in CaoT^r IB98) vary properly urge« tltat a mistare of different 
shiidedifeeA ia preferable to one particular tree ail over an asta(^. The 
boktice of soil ia thereby aecnred and a better shade attnined. In Myiiaru 
tall origiuol tree^ am gieneratly preferred to the leafy bushes specially 
re&ortwi to in other localities euch m the Shevaroys. If protoctlan from 
wind be the object aimed at, abelter belts of strong ilesusely branched imoa 
are iudiented, but if abode from the sun be the object, much vnM depend 
on the severity of the aun and tbo liability to borer. It is the micepty^l 
belief that abitde givco a certain protcotion from tliat pest, atld thla oir- 
cuniatanoer mom than protection from the suDt often dnU^ininca the nature 
and eltent of the sbado-treos desirable. As little shade us [jossible is 
nocMaar^' during the rainy niontlia. and the iiiaxiniiitn i^ihade during the 
hotter mouths. The study of the se-oson of new leaf in Hhaile-trn>cs is, 
therefore^ all-important. 

wouid moke on e^Oullun t mtudc-biiali ter yemig eoffeo, 
and by its root mlwale* nud copioua bu pply ol luavo* k would eurieb soil nt 
Iho Bame tirnep but ita liabdity lo fungal iSMiJ might irt viow^ os 

rt^ndoriog H uniloiura-bliiu Anothe^r Xi4gi!imiii.oi4Bi plimt Juu boon tiiueb appreciated 
hy coUco pl&nterfl—viz. ofto or other of the smcim of auah as 

tM-rfira, rlzhAi«-j<ii|-M 4 fuad. inrXeloon tSEH} 

to I 86 U) wrote a Bcriefl of articles and ehow^ that the use of K- as 

n iJiLade-^treo gjavo a uuitenal incmaiw- to tba yield of coCofl- Tho SlK'er Oak 
bl tilUCh COtUtneuded many plitiitOfv, but while usoflU for sbodn 
it tan have no mnnunal vaJun. Tbo otiler twea, fnirSy MlcaslV't'liy eraployTML 
may ho hflPD manticnod in alplinbotieal wquenco^ viz. 

/■llMwp .Ara|l 4 :«|it rpjn II«H jpr»f#rrt and »tip«lni'-n ; 

fh^pr^mhnt. iMtmffri/vttn mad tiiftMrhn l { i'tiirrf* X 

Jk'fi'itM i**Jtp :ff*w^r^lil. nJTfcjtJ-pfn, i#i/rrf'«rfri. oad 

Wf^*iimi«l«^ fj^nrrrft r'JfArrflloSJUPM ^niifW! p Rtrpwffrjin* 

-HfiJMwi; and 'fr»uiii >rnny other tnws might olw bo montioaed, 

Such dfl one or two eifotie plotabs, foresainpto fndior-rubber (ttniiJhfl^r 414*^11) 
a 43 El tiuet^XfiytuH. As oaten erops IndUan com hoa iilse boon tried, *“d with f*ir 
: and ia Coorg; popper ond cardamomfl oro much resorted to, ospeciiiJIy by 
Xativo Cultivating [Cf. Kev BuU.^ 1895^ 3CfB ; OmJultrt Andersen. For. Trtw 
fn Co^tc Lafidi Lti^U ; Repi. A^- CA^m. M^f^ore, ![IK>l-2. SU-36 iJmtm. 

d'4^n. Trop., ii. 124-5 ; Teop. Affriat, ; F^tUiri -ITod™ Afnil, etc.] 

BAitMiBs-PESTS ANB BUGtfTS.—To give even (Jie most general 
outline cf tbifi subject would ucoupy many pages. Having stmlicd with 
Some care the enemies of the tea plant, the firat impredaion left on mv 
rain A on visiting the coffee plaiitutions, wan th* comparative sbaentie of 
P«stfi, An ordinary tea garden when compared with a troffee plantation 
wonld afford the entomologist ten to every one foe his special study. ^ Even 
the blights or fungul diseases arc far Icj^ nmiicrous^ though otm is very 
rauch more prevalent and wideaprEiad than aii 3 " of the blights of tea. At 
the lowr^t pofisible eatiniato there are ^00 ineioet pests on the Indian 
plant, and pi^^rhapei not twenty sM told on tbo coffee* But tho few thot 
■*m 2 pTesent are often liisaatmiia to the industry, and thus make up for their 
specific paucity by their iudividiiai voroelty* In fact it may be said that, 
two or three Insect pests and one or two fungal blights have practically 
baffled both planter anrl scientist and have prove*! ao liisastroas as to haw 

383 


COFFEA 

AfUtSlCA 
Ou tlvatlon 

aUado- 

t»oa. 


JJot 


Bo^illIijeulb 


EQhrtrDalLj 


Ia4U-nil)4Hr. 


Fasta and 

BlllEhta. 




COFFEA 

AFEABICA 

r>lB«UAa 


bllAhL 






fehcuhI 


TvuiflHfd. 


THE COFFEE PLxlNT 

ruined tbe induHtrj' over large tracts of county. This ia aignificaatilTr trufi 
of Coylon^ tlie leaf-bligbt hAvuig there proved so oompSetclj incurabh oi 
to have caused the planters to substitute tea for coSeo, aa their onlj escapii 
from ruiUi Nuxoerona repoifta and monogroplii! have been publish^ hjr 
Morm, Marehall Ward, Nietnerp Bidie, Hannan, Cooke, ^klassec, Burber, 
BO that it oanuot be said the subject has been neglected^ but bo Jir 
little progreas baa been made of a practical nature- 

The inore important diseoaea of the coffee plant are tbo fallowing: 

1, Lm/ Bcrkr 4t Broome, Gard. 

Kov. 6p 1069, J157; Abbay, Joum. Linn. 1878, xvii.^ 17^^; 

Morris, Cogee Leaf I>Mase$ Ccj^ion and 8. /ad., 1879; Harman^ 

Leaf -Disease Bangalore, 1380; Jatdin, Le Vafeir, 189^^264-^; Tubciil 
Plant DUeases, 18&T, 352; Philip MacMabon, Queensland Agri. Joum^ 
April 1890. lit 301; Maasee, Textbook PL -Dmcmbb, 1899, 27, 2^1-2, 
AOli T^ointc, Ze Cafe, 193-203; Jumelle, Lea CulL Cchn.t 37fr-7; Maaitt. 
Rev. Genue Hemileia, in Kew Buil., 1906, 35-42. Thb fungal dketM 
appears to have been first obfWsrvgKl on coffee in Ceylon, about the 
1869, and in Boutb India two yearB 1ator« It baa ellic* ap^aied in 
Burma, China, Java, Bumntra, the Philippine Ifllantls, and been identifim 
as met with in the qofiee districts of AJiien { 0 Vg!i at Victoria N^’aniajt 
and probably wherever ooffee js cultivated in the Old Wotii 

It hoA b™ AtstuTLed aa probable tt^st it. AfiwflifJ—a parafliia fotl^ « 

^'«iirhf*lpai HH |HaJi II fntil w WBB tJiD parent JOUTCTD of f-ff Htrt ri‘t-r, ytlfi dli“" 

mu^esk observabto botwimn the iwo fungi b^ing in probability tlw i*™* ™ 
growing on eltghtly di^rodt hoete. So w. liiD Bomo way Inef-blt^t^ 

N^ntal and oUier Afnctui plantotioiu, may have Originated frOfi* 
a paraailo found on two Bpodie<t of i nji^in'rlff and OvpU on 
aceanLingly writM : It m net At ttll tiOdWHuy to OriAiiiiMI tout tha oenw ortw 
boa bcicn Imported along with iho eoffw plant frotn one country^ w onot™ 
taking into copaidomtion the wide dutrfbotioD of difToront spocioi of p 
ntl-ocknd by or rr. Itwril, both of which rm> oap^ ^ 

infoating ipoolee of In India thero am acmiD six or smon spa™ 

r-^Mrftii#kM+ fairly nbtiiidniit wild planie tCi the cofiae aCOn, niaO 
VaMnwri-lfr both III ICaniira and tlio eofloo tmoLfl of BuTfnn- If, 
pointed out by ifnasen), a praetfcaJ loinen i* to bo dravm from Hi™ 
tioOB, to atart a plantalion in n dlBtriot vhero theseu and other 
tbo ooffo* era abundent would probably maan diBoator, To grnw tor ihe 
of BbadOr plantfl bolonging to thni family would also vwy pwalbly » fu«f- 
All mhiacootia plante atieiild themfors bo walohcHl for ony aiipoafaneo ol 
blight, and oxtermiuntod a* Tar aa poaaibl& irom preidmity to co^efc 
The leavoa of ce^DO Oie the pnria moat frequently attaclcca by 
though spota are aomatimoa pmont oa the youag ahoota ofl well m on 
Tbi»o expAnd in a™ im^nrlyi are at (Imt p^o ynllow+ but 
bright yxillow and orange eoloUfw. Though showing through on MHI . 
the mpovm appear on tho under'anrfate only- These uiO formed 
and emerge from the tiwue by the hrsathing montlla (jpIommUIo) of tno T?Vu* dreb 
While touring thjreugtl ih* oofise diatriicta of South India I 
of a Tniauto msoofc fue<1ing on tho aporoe ol thia fimgUa I wm told tow l_ ^ 
swn by the planters for wmo yenrt It would appear oE importMtw ^ 

life biatory of that little orealure ehould be workinl cu^ ainoe lt ina> ^ 

plantem^ grontsat friend. VVhnn loaf dimaae u at nil sorlona it p«abel 

to fonder tnnat of tho metboda of itealtnefii, that hnvo aa y*t be^ 
quite impmi^ticabte, Syringirvg with lungitido<v aneh ne tlw 
iHilphurir^ the leavea, romoting and burning Ow Isovoo, tearing 
out the iSflP&aaed portion^ luivo eoeh and all boon 4 WJvocatw 
varying, though novfr with compkita. Bucosaa. Tho b«t rviulto ea hfoudi iS" 
hai’e bofltn attainfld by produoing a Htrongnr^ mam vigqroiW 
cnaaing tho apaciug, lei»miig the ahade^ improving the drairuiiff. 
libemlly^ and roetminiug tho primor^i Imifo. Umkir eolM 
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liability b> bon>r b« mcrotkeod, but brought ui^^r o&ntrul. On 

mfumn ^{1% undAM- os^rtmq cLmiatca, or with pfkrtiGUlAT 9£paturH, liNif^blig^ht novEir 
liu boon AsrioLiAr wid, mqwvfir^ either tbo plniat^ oro now better ftblo to 
■Unti thp duou»e orlU virulenoy la being AttenuAtod^ beOBUfw In South Indin OdJTw- 
pUwiting m hy na meeiu impOwibto, in nf btigbt end bomr. The Jow price*^ 

tbroiighi ov^rpeoduotien Ui ^OUlh AEn^nsa, ud fur iXidro udrioiu tluin uLL Ihe 
bl(ghEa nt prvwnnt kliJ>WUr Thtw would msm JLittLo doubt t4iiLt< lind tin Ceylon 
pkiiit4>fv £?iuUvnUHi and nnuiurod tbeir (»tAt4»mom dioroughJy ftnU ■yKtiMiintirAlly 
thiOi thry did tlwir indikHtry lolght Imvo been p^vodL When tlve ditenao *P' 
pr*rer|i both nod end plant Wort exl^niintnil. Tha rapidity of the deiitniclhjn lltat 
imiiiod may b<r thua donsoraitrated s Averago yield for tho ycmxm 1 ail over 

th* uIbjiJ (llLat t*, before appeared^ waa 4 :2^ cwt. per nofO^ in 

1117^ it Imd fullen to il D3 cwL per ncm, and in l&TS to 3 awt, per *rm 

2, Anrerfcjir Coffee .S/ Ut^nm //«eidi/ ic. 

445 ; Lecoiutev 204 ; Juniefler Lc* 37Ti 

'' Thla dideaao ia nltnO^t m daatructhne to Iho OuiTiM) induatry in the Now World 
4JM4 UrMtitr^m it in tba Old Worldr'^ '' Ttko •ymptotni of the dinHiH'^ 

ar« unmutakublo : oircutiLr whitiah bintoliui ooour on (ho lenvefl^ oFton in onn- 
aideeablo numbfKtW, and aro oquidly nanfkod on botb fiJurfaeiDa. T/aing a pOoket- 
lana^ very mmuLo fniigi rosemblLog a miilllUum pin in ahap^p and of n clear yellow 
eohur^eun bo ftwn grouped on tbn apoU OH Om upper aurraoe of Uw loitf. TllO 
berriea nro olav earuetimoa ntteokod, being marked witli ciroular tpotd. Qn tlio 
young ahooia the paio diaolbA^d ipoU are tloi^tod (Maoaoeju As thia dioonaa 
hai not appeared^ an far iSO iff known^ on tbo chL^IToe of w'g hAV^ tlie aomowbat 
■igniBrADt blot of two oafTee bUghta, tlwi Oftn eoqiin«d to tha Old and tile otJuip 
to the Xnw World, A apoeioe of a#ir ai- *« doaa conaidomble in jufy to tho tea, being 
(ha Tfirecal Blight of toe plnntera. [C/^ and Bligku of Tta^ 302.] 

L*af»jtPf.—Thw lim£'blight was by Cookn undor the name 

i'rf/irriitiriii halrrHfffi, tho apecific name being the vcraacuLar for tho 
diBCJiac^ [C/. alaa Tubi^ufj Lc. & 1 S; Lecomtep ilUaj It in ^dul to be 
prevalent in Mysore during July, th* flowers and berries becioitin 

covered iiith a ahiny goLatinoiu aiihstajice w hich turiia black about the time 
that the efiected parts hili irord the plant. 

Cuniiron thinka tbni oontinuoua or hoaV>^ nMn.ra]E, daiuia vilkiida, drip, nnd 
atagnation of droinj favour the devolopirkcrnt of thia bljgbt, ImprovlpmE^atB 
to tcHubat tfiDBe dafacta ora bonedeirkl. All oflinctod la&i^ ahould bo biuiled or 
dutftod with flawATB of aulpbur. Aa soon in iho Kow HorbAnT 4 ei tlio loOToa ftrO 
W'wped with a aimple myoalimn muchaa in but without any fruciiflrCft^ 

tioM, Safnplea nf it h&vo emno from tbo eoffao plnntAtiona in Vofiaxuafn^ UoatA 
Riu and Jilmniom aa Well Em Mysore, fto that Jt la fiiirly widcepmid mad ahould 
it oonimenoo in AMUmo ItO oomplolo form, may boooino n aeriona peet. It ahould 
ihansfore be kopt UiMlrtr oonlrol and carafuVIy atiidtod. 

4+ Coffee* fw/jr Dinejts^^, ymrtur d^ryrtUH^ Lc. 327. Thia 

Twig Dbeoiie iu iwiid to be a destructive paraeite on coffee ttree at Selangor. 
It conmiciirr!^ at the lips of tbe yomig bniueht^ and oxteatb downw’arda. 
Bursting through the upiderniij of the shoots are minute white spots, whioh 
■oon become orangc-rwl in colour and gelatinous in texture- The twigs 
ih^realter turn blitc-k and thus appear as if syringed with acitL while at 
thft saniR time the bark splits na in canker. 

During rny tour tlirougb Coorg nnd ibo ynuad f won abown a dituAK thot 
bnnp^ ICfc mind iho Alnlny twig diaoano or cankor ju^t dosoribod. Tha tipa of tho 
fruuing ■hiiuLiu imsluding n largo Dumber of Jouvai nnd boEriua* tusiOuiik witfh&rod 
and druid Up, nnd in dua courao turn bliick. I wu unabln to dincQVor on Ihi^ nny 
funguA, birl ubvinufly flhijuLd have viaiEod tho plnntntiona at n jOuch onrJior OMnon 
of tho yf*r in ordor to study the dUtrrwing diaenw iftdiealod. Tina wii.||i»r«i 
fniiu, if ^hamd along with the ripe chisrriew, greatly Icww tha value of ti» ornp, 
■0 Ihnt ihoy &r« ncit only a anriotia lou but n Miuroo of dnng^jr througb their 
boing uuidviQrtontly eoUacted- Thpo Indinn planters rognrd tho hlnckonad onrl 
^^^tborad iliQota n* a ooruoi^iauico of a want of gm^rnl tono nnd vigour,, nnd m 
piwwdang from poverty of soil rntJw iJnui bt^-ingdlka to any apeclAa disaiua. An 
in^Hwtion of ilio apooinvefu pri»isrvc4 at Kow leoda mn^ however^ to inipoct 
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that it i» du# oithor to this Hatf-B&mo apwiaa, or ml aJliflil firngua to Ihsi juil 
dMwritwd a« tho COffEo-twtg diMUBO oI Salaagioi*. 

6. flo/^rp- Mitf. iYo^et, ii., 153, TUb uawl to be known u 
Worm ” ot “ Cot!ee It is moat ttoubliaaoHie in Shnsore, SqueH 

Coorg niid t be Wynaad,where in 1865^ it destroyed whole wtatw. U hu 
also appeared in the Bmnll eoSee guldens of Aaaain and Bnrroad [t is the 
grub of a beetle^ ■CAecr+|. and ia ycllowiat-rid- 

with bktik tianavciBc lintsJ, It damages the ttm by boring holes into the 
stem, uauallr a lew Incbaa tram the gronud. These plunges at dal 
tranaverset but soon oacend spirally to the growing tip^ where the larw 
are mating. The plant early abowa signs of death and ultimately mllm 
dow'D to the point where the beetle entered. 

This post U incmt prevaJtmt ia hot, oxpo^ed gordEnS^ and may bo kFpt ill 
chock by fn» Lmmitien, good tillago and the growth ol targs shud^tr^ 
Cuceran apeakH Of nlm oih poured tJlto tho opc^ngs mado by tlrt borer, m 
being liMsf ul in either eipHniiag nr lulling the grub. As a prev'iaatativo it ia btli™l 
aloD dGflirable to ooeoumgo mthor than mtorforw with the n«ting of inwottvQrtrtii 
birds m the plontfition. If the atoms of injured tX 4 H are collar pfuno^ fifiw 
fluekore ftrO thrown out and the plants thuB renewed. whUo tho botrTi with tb« 
ohnaiielicd sterna are dnslroyed. 

Another borer la tho larViD of the moth NKintt. [CA is* 

Mum. A'ofrf* IL, 167 s Watt and Mann, PtiU ond of Tea, 200-L] 

5^ Bags .— Variaus maocts arc by planter^ Oallod biiga* They beloiig 
for the most part to tho lamily fcnowTt the or Scale Iniects. 

There Bre four cMof pests ol thw MiidH known Brown^ Greetip Elaxk ard 


White Bug* 

t&m Bnwa Bom* rdr^p.; Green* CoccmW of t*r 

tort, 2 JBH, pU Sfi ! intf. -.Wtw- A'ote*. ii,, 166. “ Thto innect wm /opiMljf 

tho ‘ Brown Bug ^ of tho ooflao plant, and heforo Ihft advent of tha Grecfl i>u| 
was eoandjered the fnnat serious iiUeOt post of thnl plEuit.^' *' Fof 7??^ 
before tho toffee failed, tbo bug-^iu a peit— had praaticully diaappwrecL 
icot with now and again all OVor the coffoo ares of India, but npwll^ 
serioiis extent. It is porhaps BWtt hwmful in the dhovnroy, NiJ^ and Mym 
plantatioiU^ [Of- Affn. Joitrm. /rtd., lW>a, 1,, pt. Vt-lt.} ^ 

Tfe Qmw Brng, r- drain . ^,0. ieB-203, pi. 60; /fid. Mvm. 

14ia, Thii proTod mieh a atowge in Ceylon thnt it fma proctinaUy 
the Onal aUMdoninoiit of coffoo oultlvaiien over tlia greater part of tho p 
disLriGt*. U flrmt attrseted altcmtiofi in ISM* and by IfiSd had been 
■11 over the dOffre districts of CeylOQ. It attacks weakly treea and 
pletoly d^udes them of nil but the two Of three terminnl iMvea ^ 
pbuita the Swes bocomo black Ihrctigh tJie attendant fungua, but do^t 



wBire M " Ml If i-raj-ii a'sixx jmu ■ ao'bfE-a aajA*j j-aavu awan-i-*— -j-“ w-t ifjr 1 

In IBO® wore only 10,000 cwt. [Of. Apn', Jeunu Ind., IBOBy L, pt. 

Tt* BtMok Hoa* Green, Lc. 229 * 31 , ph S 4 ; Ind. 

LL* 168. Tbift bng, tbougb found on coffoe, ia not so Mrious n peat ■■ ^ 
the brown or green hug. ^ 

Tit* WirSU or MmMiy Bug. n if dm h ui, tJKft. ; Ind. Mvt- ^ 

168- lldsisaflat oval trenturecovered with white down arruigod 
and rtaming ucreaa Its back. It profors lint, dry plantationa and wou 
to be barbourecl by the specirai of rri'ifreniiM novr mo largely 
purposes. In a plantation in the Wj'nnsd where the IrtW bod horfn 
I observed wMte bug wry preTslent On the rnidergroiand portions of 
as also on the roots, and ewntming to the orighboyring ooffoe. 
not tbb ohiani'^fttion is of invaHablo sppltcntion cannot at preas^ 
but ptsnts seen to favour tho growth of any spocSoa of hng should bo 
iu coffee plantations even although the preaent spaclss has not been 
doing sanoua damage. n * thff 

Evury effort has been mada to OXtcrmmntO thoto pests. Bo.tr m " 
of gfwsn bug^ the icseot^ being grocD ia colour tmd amalt in iiBs> was net 
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until it liiwl boftn MtttbtiHliod in Oybn in Htuch Toren u to d^ty all irytjMqu^t 
effort# at ostermiimtson. It uaimllsr ilwreafiM during botli v^iry wot und very dry 
wcmlbtr. The ixtoat hopoful methed of dsalmj; with it. u also with ^ I ot^ ac^o 
huecU^ IB thrOTigb thuir nmtUf*! onemaea. TTio larv® of ccrtilln Ifiaybim baetltn 
|rAII*«wrW- for brown buif, Kid tot Whlto 

bufil li’i'oon themn and a miauto olmJeid wflfp hreodB witbintho body of the rcuUiiro 
f.rrii H14 41 . SO aiBO m JHlTUBlie lungUB ( * f M i« J ktHa UteaiJ mfloote 

by liTiiig oa thflir bodiee. 

7, arafi.—Th& larvfls o£ tb* moth /fotf./ /tid. A/tM, Grub, 

ii-t 1^1 1 libi : WfltUml Mmn, PesfJi and Bli^hUof the Ted Phnt, 

1903, 220--3 ; Maiwell-Lofroyt Depi. Agri, /nd., 1907, i., 109. 

ThB Cutworm, Bla^k Crub or Bitig^r aro very fleatmertive to the seedling 
of cofice, ae much as 25 per cent, being often found destroyed by thia 
pest. It BeemB to have heeu specially deatru&tive in Mj^ic 

The larvro ot the cDckebafcr* WaJh., often 

do jtittoh damage by eating the roots o! the young coffee plants. [Of. Ind. 

Milt. ii.j 140 ; Watt and Mann, l.i?, 167-9J 

fi. Of^r iasfet^ that oOcBb lODlUly attack the oofiae may bo her* enumSfatcKl:— 

drmtn^rt^r. fc W««Vll thatoAtl tlwlofiviM F n J-dH &iinH»r. 

& nwth that dofoLiatlM the busbea; ymromm rmH^§^rrrtm, Waiian Jt^ma iiiriinrH* 

OmmvF; Hi-p»#!«-«#Jn p WolM, i *VtrfcJfi ^Jetffwtn, ftU^; t^nttrrimm*rFtts 

Itr ; ItiMJ-M*!* JriiHr#«ri|f#r4^4#-|ii.^r^.. and 

a. . Torino ftfi. S £njpiiii nf^riirdm. [fl/. Iftd. 

Mum, NotMw, v., 187}. and MeUbM. (p«alimg JEmrAl*#* 

r^jfruti, m Jardin, U. 266-9 tmd pb), m all mothe wpartod to hova been 
OHaitiatidlly met with on coS.oa m Coy Ion* Se aiao stetairn 

U tjio ooffM^lsaif barer ; pcviwirriHi^, jfcijt*.. a Bpeoirt! of irhy-H^ftflln tJmE 

aLtukB the oqifroo-eherriH $ Aphtt, the ooHec^louw (paraeitiBed by 

«w*ri'DfiH) s and the ooffea-inite. SO far M 

p»«ntly koewn. none af those pest* have given easy canea for anxiety to iho 
Indian plontefS- 

9. Other l%«i«.--Loeaets, Weovib, Bat% SemineU. MenheyB and Jack^f 
efton do ™eeb injiiry — %bn aiiiiaals mentieiiDa beln^g vary fond of the ripe 
chfimea 

L//t of ihe Esfnie.—The kte Mr, Wllltam Pringle veiy rightly ohserrod 
that '*iio matter how healthy a cafiee tree hwy he, no iSEWttor how 
rareJnUy pruned, handiod, tended and nouriahed, its life will end sooner 
er Later. Under favourable couditiona, the tree may live for fifty'or sSJCty 

years ; as a nilcj it will seldom hut thirty. It will* under favourable con- 
ditiouH, be in full bearing in the fifth or si 3^ year, and may go on for twenty 
to twenty-five years giving paying crops. Many trees are exhausted itt tcti 
to fifteen y-ears by uusldlM treatment* borer* and attacks of ifetnUeja 
iviMf fi t rijTf etc.! and must make room for a new generation. If the vacancies 
can be socceBsfuUy supplied and the plants developed in a healthy and 
vigorous manner* there ia no reason why an estate should be limited m 
ifl age. If wo can so arrange mattcra as to have a continual succcaaiou . 
oF youna plants coming on and developing into healthy tr«B to replace 
those taken out. a eofiee estate may be coiisidcrod as a permanent inveat- 
taent In suitable localities eifimontiy drained aud mantired thb cam be 
done: xnd an estate may he considered to be working under the b^t 
po^hlc conditions of perpetuatioa where from 4 to 5 per cent, of vacanoiaa 
occur overy year that are succesafuby supplied^ It is upon the success of 
the supplying that the life of the estate dcponds, and pnactical planters 
^aMder this question one of the first importance in Southern India. It 
ia Only when supplies cannot be got to grow that there is a now^ty to 
abandon the i^tate. With many sapects and under some conditions the 
plants cannot he mised, except at a rninona coet/^ 
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terms This ripe coffe* Iniit is eftlled tlio “ tlie 

t™ seeds Rte the ' Berries.'" When m\y one is developed 
it is spoken of ^ “ Peft-harry.” This b ofteu npbehi to be richer in dsvguf. 
And aceordinglf niiieh haa been aaid abont the posribilitj of produdug 
& plant that would Weld iUftialT* if not entirely, pea-berries. The aacenlent 
outer coat oi the fruit h the Pulp ” and tha inner adhcai vc layer ia knoTo 
m the ** Parch ineut/* The seed-ooat within tha parohnient which adhfCea 
dosely to the eccid is eallcd the “ Silver akin.” TSie pulp ia eoranLo^ 
removed at the plantation, but it is frequently the case that the heme* 
are sold in parehincut and either aubniittoil to treatineut in the coast 
towTis or •CKported in that eondition to Enrope^ where they are htillflil 
anti finally prcpaml for the market. The iiwrohinery for this pufw 
L* «»xponBive. and the operation of hnal clea^ning tian be as effMtually if 
not better acconipLiflhod in Europe than at the plantation. It ib bcli evetl 
fnoreover that the coffee carries best in purchmentp so that the eitri 
charges are more than compensated for by the quality of thecoffes 
turned out in Europe. [Cf- Kew Huil., 1S93, S3.] 

The prepoTation of the berry froTU the oherry ia efieototl by cert«ii 
distinct operations that may be here indicated veir briefly. It worn 
however, be impfwaible to describe all the methods and applisnci^ osed 
without devoting many pages to this subjeot. 

Sessanx sad Crops. —The bloMoms as a rule appe^ in ^Isreh and 
the fruits commence to ripen in October and contuiuc till Jammiy. Tha 
more gradually the bh^^m fadia the better : a euperabundanoe of now'cn 
is not cotisidcrsd a good proguosticution^ since onJy small percents^ 
form fruits. Rain during flowering is unfavourable, but alter the huit 
lias set fl shower or two is beneflcial. It is usually advocated that none 
but fully ripe fruits should be collected. Tn Arabia a cloth is plocwi 
and the bvuihts abaken, when the ripe cherries fall bibo the cloth, 
thfy are hand-picked, and it 19 bdioviLsd not necessity tliat they , 
be pink-coloured all round; tho slightest tinge is sufHeient, and in fact wits 
the appearance of colour tho sooner pickt^l the better. The berry tseoip 
inside will be found to be of a hwe dark-greauisb or bluhih-gTeen 
It is the endeavour of the pknteru bo preserve this greetvisb bint w ninisa 
fts possible, Scrrica that have tlricil into a reddish of chocolate colour m 
apoken of as foxy,” nnd the presence of such lowers very gready 
price- Jterrii^ that Lave fallen to the ground are collKsted at the era o 
the ^iclison and arc known as Jackal CofFec.’^ , 

PutpfnjF *—The openitioil known by this name is the removal nl 
pulp which surrounds the *’ berries** (soedsh This U be^t doiio 
day on tho coUccttoiia being brought to the factory. If unavoidably 
layed it may be necessary to produce fcruicntatjoii befo^ the chemes ^ 
be piilfK^l. There am two chief forms of the putpefp %di. the disc 
cylinder, but u long list oI special machinea, mostly developmcuts of ta ? 
might be gi ven^ The principle in both is a grateTT working against a 
chop, adjusted aecording to tho ei&e of cherries^ Tho dieC'pulp^ w 
simplest contrivance, and this may be either single or double and 
by hand or etcatu^ A smgla pulper will accomplish 20 to 25 
an hour, a double one 40 bmsbelH, or twice that amount if driven by 
In design It is Bomewbat like a cotton-^ : it tears off the pnlp and p 
the seeds through a sieve kept in position so as to can^’ forwarti the P P 
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or tdilfl- The hwt diatigtl for n fnctory is a three-stOTieil building piacod 
agaiiiRt the hillaida and ao armagefl that the {!he]Tios aia convoyeti to the 
topstorj' mthout mniirtng a lift. From there a hopper Carrie*? the chorrleB 
and water^ in a eontinuoua atrealn, oti to the grater. iBpaen cannot be 
afForded to diacmss the other auniGToua invcntionEi that GKifit for pulping; 
flnffice it to eoy that most Indian fictorice ate behind tho Btandard of thiwe 
in othi^r oountriea, and tHut the dofecta of much of the Indian coffee ore 
ilut! mainly to the imperfections of the factory, 

Native c&ftee is mostly dried with tho pnip attached, then puundMl 
in a mortar. It» thus praotically the system followetl in Arabia in ancient 
tiratat, and which is stiM to sotno extent puiaurd in that county. 

fcnnerrtMiian nitd WAsfiinj^.^On the beans (seeds or borriftH) passiEtg 
througli tho sie%^e they ate found to be covered with a sticky mdciU|^uou4 
material. If the eoniained Bacohacine matter be not removed it is difficult 
to dry the bernea. This is accomplished either by washing of iemicating, 
of more generally by bath. The period necessary for fermentation dopends 
greatly on the temperature of the atmosphefp^ but from 12 to IS bolim 
usually suJiice, Mr, Graham itnderson has shown that the amount oi 
saccharine matter depends On the cipoetite, and that tho produce of young 
trriiii will not ferment oa readily as that of mature plants. The berrica, 
after thoraugh washing, arc spreatl out to dry on speejaliy prepared plat- 
fornrui which constitute the lowermost portions ol the factoi^'i 

fiaitlag or MMi/ng -* —This consists of the removal of the parehmeut 
and silver skin from the beans, already stated, this operation is uaimlly 
performed by the trad™ and not by the planters. Many ftrnia, aapeoially 
at thf! coofit town,H, do the milling, such as StfUnaa & Oo. of Coimbstorcp but a 
large proportion of Indian coSee is milled in London. The Indian planters 
Mom to be of opinion tliat this operatiofi might bo mneb improvefl by 
better uLaebiaery Hum existe in India, [f?/. PioMimf Opinicn, Aug. 
18&9,] .4 bushel of parchment colEee will lisually |^vo half the quantity 

of I'lean beans. The coffee is then aaserted iiLio various grades aoeording 
to sijse of bciries. This not only meets the necessitieJi of various markets, 
hut has the effect of fumishiDg a unifonu berry and one that will roofit 
to the same extent thrmighont. Nothing iiijuxcs c^offee more than a per¬ 
centage of Btnall berries that become charted before the others arc lufTi- 
ciently roastedp Charcoal absorbs completely the aroma of co^ee, heuec 
charted berries are iKnsitively destructive of Jiierit. 

PMckfng . — It in of the i^ateat ixmaequcuise abo that attention k bi5 
given to the art of packing. If berrieft bo expoficd to the cLrying action of 
the atmosphere beyond a certain c^xtent, their value may be thereby greatly 
deprtxiuted. All thi^ l^cst coffee U accordingly packed in casks, the utmost 
pre being taken that the wood used may not taint tiio co3ee. Packing 
in Backs or bags b mtsi-h inferior, and if ahippctl with mixed curgoesj oolfco 
is bag may l>e so tainted os to ^ noxt to uiseleaa. 

Adulterstloj^ and —TluB t^ubject has attracted ruiieb 

attention fur many yeare. It may be oonJiiliUktly alHrmed that although 
umch differanee exiate between the coflEe of om c^iitate and anotlicr^ 
jlepfirident v^ty largely ou the pnoceos of mauufat^ture and the care bestoworl 
in drying, assorting and packing, direct adulteration never taka? place at 
the plantutioin WliLle that is so, there is perhaps mo other ilictary article 
BO imis h and Bo pcrsiatently adulterate<i aa oofiee. This i,‘^ very' kjgely >1 
Muscqu^iice of the legiel»tive iDeadurea ttjtt ptevoU m tb« oauatriea pf 
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THE (X)FFEE PLAINT 

coneiiEiiption. When tjixed aboortnAlly high, adult^m^on ptevails. Bm 
thia m ofton safoguarded by special legislation such as the Frenrt 
fliiflctmeiita that prohibit the %'*ndor fnoiu xmxing. In England, on the 
ether hand, ruisdng ia so muah in yd^id that it la often diffioult to pmcaii 
pure coifeo. Our Goflee Mistute ” may contain any adulteration can- 
lioivable, nith perhaps not more than 5 per cent4 of coflce. This b ths 
natural conscqiience of legalising mittaren- Criminality oensista alnQs 
ill adling as “ pure coffee ** an article that cion tains anything but ooiwr 
Ijegally tJhicory may be the roaated chicory root itanlf* or the root of 
an nlired plant or other vegetable substance applied lor the satne purpoM, 

The suhgtance* mostly employed in adulteration of coffee are the roots 
of chicory^ dandelion^ mangofd^TivtjrjEjGh tumipsK pafSlupSt and t^noti. 
The seeds ol beanSf peas, date-stones, malt rye, burnt sugar, husuiK 
lociist-beauf^ figSp etc,, are all used. Roasted flour coloured with ferru¬ 
ginous earth and favoured with the grounds of eihausteii coffee or of othei 
oven more objectionable substances are often sold aa coffoe. There eeema 
even^ reafioa for believing that the decline of the deojand for oollee t^ngh- 
out the world is largely a consequence of the diMculty in obtaining the 
pure article. For further particulars Tfgarding coffee idulteratioil ■eonfef 
CAicory otid Co^ee. a lithographed report by J. D, Hookup John Lindl^^ 
Thomas Graham, John Stoiihouse. Bngald Campbell^ Wiltiaia Caipcutw 
Atid A. S. TayloFj issued by the Inland Eevenno office in Thia g™ 

the miefoscopie structure and chemical testa by which thy adulteranla cl 
coffee may be reeognisedK and although more recent publications 
tlim sub] net p hardly any are more accurate and authoritative. [Cf- Fw 
Joimtal, March 1870^ Deo. ; Clifiofd, Journ.^Mw. Art ^; and HaiiaiiwiEp 
Miera. Fred. tWinten and Barber, tmufll,), 19t)7, 27 Md 

The Aeeda of several species of f are used as coffee suhetitntes 
uuder the name of Ne^ Coffee. [Cf. Hooper, Rep(. Tx^hor. Ind. 
1900-1, 2fl-4j For '"Malt Coffee.,’" conanlt Hanausek (l^c. 

TRAm fiV£>/4,V COFFEE. 

Comm^rc/Ml Tests . —The value of Coffee depends upon many dicnin- 
stances, such os form of the berry, it* ttircp colour, amell, flavoiWt 
uniformity. Due of the greatest diffiouliii^ is to discover a staiidBjd by 
which merit may be deflidtcly dctcrimued. Were it possible to fii a staa^ 
dard, the plantenn could alna at a definite article. Much Kas been dmt ^ 
India by Mr Leenilrig, Dr. f^bmann and others in this dmetioup and it 
believed their efforts oiay soon be rewarded. Lehmann found the 
quantity of the alkaloid Caffeine was no evidence of quAlity* 

(as shown byM^ Bertmnd) varies greatly, fii f ftruhint It rsug^ 
from0-83 to I'fSO per cent*; in between Idlfl and 

cent.; and in t\ between r52 and L70 per cent, 

BeTie& of apeeimens ftpecially auaiped, those that had the highest spo*^ 
gravity and contained the oiostnitiogeu and phoepboiio acid bfonght w 
highest price. Colour seems to depend more on the degree of ripen*® 
eollcctca, aud the care takeu in maiiniaeture. than on the natnia ® g 
sotl or the class ol plant grown* As a general rule tlie Old WoHd « 
arc indinod to turn yellow, and the New World green. 
cFtsase* with age and by overdrying. utir j* perhap* the most i 

criterion, and apparently it con alone be dotcniiined by expert 

YieM Mnd Cifxt of PriMtucikur mod Frier Feafiseif.— Under ths p®™ 
graph devoted above to Localities and Area” will be found ad 
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particulare un thoao topicis for whici apace tan bo afforded in thia work. 

The rsgions of Inillan cultivoti(in,tho overoge produotioii. (ind the estimatM 
of yield per ocBj bovo tbiia been exhibited. These facta have to m 
re-read in eohuection with the returna of trado that have preuotly to bo 
ftirniahod. It has been ahown that an averago of » rising to T owt. an atm i n T OA 
would fairiv expreea the lietter-olass European plantations, but thero is 
a large nnmbor of small Native eoncomii that lower both tho aver^o 
vield and the quality of Indian coffee. It is beJiavod tbat the Native 
■plantstions yield from i to 1 cwt. an acre. The cost of culrivation baa *toii 3 w*. 
hwn varioualy put, but it bcciiib probable that Ra. 120 per atjo lor the CoaL 
bwt Eiuopoan and Ra. 40 for Native ocSee would be eafe eatiinate*. Tbo 
farmer would include iiiariuring, as also all lootoiy charges. It u 
jipnsrslly stated that the lowest coet of production on European plan- 
utioQB IB Ks. -00 jTcltling 2^ tfl 3 cwt. an oerc. 

Tlio net cost of cofiee hss been taken ajs Rjt. 27 a cwt, and flioco tbo 
oofli of pnodacUon U 60 to TO per cetttv wages paid, a fair oompqtation Wds&B- 
o{ the VflJito of the industry to the inhahitanta of tko coffee area may bo 
arrived at bj multi piviug the European and Native acreage by the estitnabed 
™t or pfudnctioiL ^ The mean of ell iU figutefl usuailj published ahowa 
one pcTaDn to be employed on every 2|^ acirea of oofEe^, But aueb e^cu- 
IstiQiiP am tentative in value onlj^ aa there is perhapa no other 
induatr^' more obecdie and misleadiugi bo far oa ita atatisties arc eonoertiod., 
than tliat of ooflee^planting^ There arCr however, tkree fairly^ certain 
aspects, vie. that the ouKivation (see p- 370)^ production and price have 
all three (leriousiy deehned witbin recent yearn. Thus tayng the price OkO*-. 
obtained in 1S74 as being 100^ we have the following relfitiva pncca for 
Indian cofee down to 1902 :— 
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Priesfl. 


Daring the past five years the actual pnoea realisod were: ^ 1901 - 2 | 

Rb. 49-0-4 (variation 6&}; 1902-3, Bs. 49-1903—4, Ha, 46—15—2(62); 

1904-5, Es. 50-6-2 (67); 1905-6, Ea. 46-12-4 (65) \ 1006-7, Eb. 43-11 (50) 
per owt. As with eatiiunt 4 ]a ol average yield, so with prices: the average 
inay be quite mteleatliiig as a factor of possible results. ^ alrCAdy lOfuOlBli 

obfiflfvod, eomperition with the cheap produaticn of Brazil has proved 
the motl nlarming feature of the Indian iaduBtrjr 

t^on^ga T/wirji 4 rcr;oo&—In Mllbum’s Cemmerw is given a ^porU 

statement of the Bast Indie* coflee imported into England Iroin 1802 j 

to iSm Hie totnl was in ISOT, 2,721 cwt. Company's ” and nil Fri- 
vatc," while in 1909 thoro was nU Company^ and 213 qwt, Priirate. 
ThronghoLit the yeans indicated the impurta fluctuat^ so greasy that 
the returns are of little valnt. It ia^ however, ejplfliiied tbat it came 
from ^olcm, Java, Bourbon and Ceylon. No mention of India. About 
ten years later we read of a charter granted for an Indian plantation, and 


391 

















COIX 
Jci Vfl Tmta 


WORLD^S PROBOCTION OF COFFKE 


Export 
froEu Ip,dia. 

lUM uuJ ^^41 
Id lYiflki 
wilh u.s. 


TdU] 


rD4ljui 


BHKfriofr 

CooBtMit^ 

1TjU1«4 

Xlngddib. 


Fnaijtt. 


World's 

FroduotloiL 


ii.,4Ql-aOO^ 

Jor* 

Tears. 

History. 


Sad* <niid«> 


by lBa3-4 coffoD Jlfliiivd aniotiK the E;tandaixl eJt|>ottn fivnii India. Itj 
tiittt yvAT the Kuppiiefl drawn by the Uoitcd Klnjjdom from Imlla wrn 
vii]iii}d st Ra. 4 T^n yeans btet (18<lii-4) they were Ha. 38^43^6lif; 

in 187»T4 they were Hi?. T3,98i,5,'MJ ; in 1883-4 they were L,fMk,2L38(>; by 
still sMother (1893-4) they had be^n to shrink, beinjg thouvEilud 

ftt Rb. ^^^61,63L TuminiJ now to the retama of the total trade for ths 
paat six yeans: the exports in J901-2 35 d,042 ctaI:., Ra. 1,2^,02^^; 

in 269,165 ewt,, Ba. 1,32,12,028; in 1903-4. ‘^91254 

Rb. 1,36,73,773; in ]SOt-5, 329,647 cwt., Ra. 1,66,09,767 : in IWIS-S, 
360,182 cwt.. Rs. 1,76,67.240; and Ui 1905-7, 228,094 cwt,. Ha. 99,64.m 
The ^ladras ports Iiirnished the entire ftinonnts. less a Riirtnndng ^jinmti^ 
of from 1,000 to lO.IXK) owt> exported mainly from Bombay. Of tlw 
roceivinfj countries the United Kingdom heads the lint, the consi^nwcota 
thence having been in 1901-2, 116*584 rwt*, Rs. 64,26,836; in 1902-4^ 
165,501 ewt., Ra. 65, [0,903; in 1903M, 152462 cwi., Rs. 82,71,106: 
in 190441, 187,344 cwt.* R«. 1,06*02.674; in 1905-6, 179,384 cirt.. 

Ra. 96,74,780- and in 1906-7, 82,358 cwt.. Rs. 41 , 22 * 420 —a viduatiua 

about equal to that of the nupply tahen by th^i- United Kingiimn in 18BW. 
Theae ratnrrfc!^ thim allow a t-oniparit«>n to be? made w'lth the valinitioiii 
quoted above of the Tudian eiporta since 1953. After the Utiited King¬ 
dom, France haa to be mentioned aa the next most important remTing 
country of Indian coffee ; during the past five yaaiB the exports that 
country hsv^ averagoil s little over 100.000 cwt. And after Franee 
comas Ceylon, which during the same period has taken on sn avsrag? 
over 20,000 cwt. of Indian eoKaa a yesr- 

The world'a production of coffos has been eatimated as ^ 

16 niillioii bagis (132 lb. each), of whieh 11J million bags are furniehsii ^ 
BraziL The greatest coffee-conaumLiig countries are Hidlaad (18-!^- lb- 
per head, calculated on population of 19tJ0)» Belgium (1053 tb.), a ad ran 
United States of Anrarica (10-00 lb.). After theao come Gernisny fO 6 lb.), 
France (4-79 lb.), ^iuatrla-Hungury (2d7 lb.)* and the United Kmguoni 

taso lb.). 

Conciv^fon.—Fot flirtbef details of the IMedicunal Propertlrs, tht 
Cherattal Compasition, the Fiscal Regulations (In India and Enelatva) 
and othi-r aucb iopios^ the reader ia referred to the libraty of techiu^ 
worka that exists on tlieoe and kindmi sobjecta. FrarticaJly every rep" 
or book of impartance has been considted In preparing the present hnr 
account, and the citation of pubficatrojis, paragraph by paragraph, 
thcTefore prove helpftd to those who desire fuller details- 

CQIX, Llun,i A^i. Ledt/„ 1904. No. FL Br. l»d., 

GRAMi!fE.i{. Jolt’s Tears, ywf^r, jar^itili, taniru, jhoitki, iat-if, ****^' 
itwai, etc., etc. ■ te^ 

Eliloiy^—8o murb attention woa given by the early botHn-icol 
llw^iuhlt?cfc ef tliat tius infon-Ji» might bo dramt that it mUit foiyOMtJ' ^ 

hof^i a pluit men! «xtfiiiuivf^ly cultivate than aE the prrwitt day. 1* “ ^^-.1 v 
Uj bo tho Liihtutpfrm^n of I'liny (bk 27. uh. Xl- (HrtllaiKl. t . 
1691. iL, 234). In most of iho «krly works Lith&Fprrtmm or ^JUnltrlchi^ 
howhvee, w a wild plAot. or ono eultivated aa b eurimnty only. di^ 

imn, ^illlier. ate.* cm alludo to th^ m of tho sHda os bM™ (bedoi)- ^ 

CU!rtiStai:i^ msiitkiaod by Bounn of llw moifs direclly botaniyttl Author*i . 
Biimphius and Loitrairo* that otni win* pagularly cultivated in Eaatem co 

on 4Vrtk]p of food^ ma&ma to have eacaped eoziflidBration# irivtA 

Ono of the mOflti bwitiful of lb* early drawiiigs of this plant ta th* S* 
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hy IMor {B^rt. JiSlS^ li., 13^ Ril, ft, f- 1)- So ftMurata, in. fiw5t^ U 

pioturn lh*t kt nu^lifi Iw reprtiducod ah n Hkttflh. But thin in not ths 

Mily intiiMt in it. hw in th# tflst thn (train ii dMcnbed 06 n peculimrilj^, 

it moy b* nddMi, tii*t it po^aa^nitecl nJono by Uto Ciiitiv*i*4 fidiblo famu of thn 
plAnt, no menlion Is mndss nt iti brin^ ^ble. llw plant In Jigiiftfd 

by Jorobiu Bnntiun undur tb» IWirtfr of Solis \HUL No4r *f lad. 

O/Ht 1020* in Pan. Ind. f7lnV rt et Ifaii.. lOM* 152). Turoir^g from tlwwi 
t^uropcwn ivoonJn to tboan of tba Eiuit> wo on? inforriiod by th# authom of thn 
Pharmoi^kyrmp^in /wrfitaa tlifU thoBoodfi nro "jtirntionpii ^ Vtdio lltoratnrei *nd 
t-o linvo bobn ono nf llio oennlfl wliioh wom onitk^otod by the AfynJW 
on tho hiU nloprmof tho HimjdnyA.'’ " Tho Arnb travoUoni in lJ» Eiwt bocAlUO 
itoi^uoiiited with tba soodfl and ojuaod ihoni Zirrmo /[>i:nid—David'a tOrtrtt/* and 
aftccwnidA Damu Ayub —Job's toarH." Edi-Saghimi. who diod about tl >0 yoar 
P2&D. msutionji thoin in tho C?&crt a woll'kiinwik. ntTYKnglhoning and djiniotio 
in^dwine. Tbo Arabs bltrodu^l thn plant into tho Weft, and it haa boeomO 
natLiialiiifjii in Spain and PortuRal, whom it la atni Mllo«^ oh LaprLma do Jobr"* 
U u sign^Dant thnt tho word JtwW (<ir v^ry ftimilor wora) Bhould appear 

(Mid OMppoar fill OVi^r India As tbo ^'rreaoubu' name for onf^ or OtlsoT of the fomu 
of titu pbint. ThiiA Wo 1‘tavo tlio ka-H ol tha ^Agna on tho north-ea^t front ior 
□f India, kmei in tlio Contiml ProvinmiM, kasai in Gujarat^ in Bomr. And 

ilw cA^l; or kuUst^ find, Jbifw-if of Burma, and ^iwert in .lapon. TIjO word 

Jbl-fi nr tui in India mout fnxpiDntly denotoa a cultivated ediblo form. Tlkt* 
□uhivatjon aa an adjbio grain u at tho pr^wnt dny ekamljir fuuoeiatpd with tho 
.^OO^Iiani, and its introdiubion and diatributioil in India may hn-v^ ^ 

^^nnaKpitnce of tho inllii&iioo of that pooplo; lionco vary poairibly tbn explimalion 
of tho iwwne In-W. [C?/. Jorot> iioj ii,. 247-] 

BablUt and WjrtTlbutlon,--Tbftre are two undoubtedly wiki foPnji of thu 
plant and mvoraJ onJtivnted HtoUe, By far tho moflt widoly diulributed ia 
t-mhf pr^^r. Thk Is mot with in tho Hlnuilayap Rajputnim. 

the GentraJ Provinceop Bombay.. South Irdia. IkjnKal. Apeam. Burma nnii lha 
SbAD Stated. But ite ArOA metonds to China, Japnxip the Malaya, tbs /1mGrir.an 
CnntiiLont (Xorth, Contml rtnd South), tlia Waat I^ih^ Polj'jwwii^ the Bfaaoottino 
Wands and Tbopiuil us also Ifortbom Afriea, and it is eultlvatsd as it 
floiioeity in South Enropo. It is thua met with ihpnitgboiit tho tropics and ia 
all warni tempamlo countfiof. Thn other wild {iuu:l ita 

rKFinty »s-iiJTf*rn). hoo O mueb narfowc>r distri hution^ ia A dlatinotly tropical 
p^ant+ and is prAotioally confined to India Jind Bunua. Of the ouilivaled (or 
ssini ^nltivated) apecial fortlUl of jtwr r&PMi*-r-n-ai tho cylindrical-fruitod 

»rfiN*,rnrfi«r hue boon TScOrdMl aa inot with ill tbo iNa^ga hills, Burfoa, tha 
Sb4n State*. Tonkin nnd Now Guinea- Tho flaitwiod—aphnroidd—form, the 
counoeting link botWOeU *-fo*J AUd sif. ia the spooial 

bead form. It ia a wild plant mot with ohiofly ill Burma, th* Malaya* China 
And Japan* and lion been named by mo wn■»!Laaily, the fully 
^tlvatiud and edible form, ii grown (m far as India is conoemrd) 

in the Csntral ProiTnceo* Sikkim, tbo Kliosia Mllflf Burra* And the Shan State*, 
ami ouiaida India it ap|Maia to bo oultivutod in Tonkini. Ctuna aiid the ^fola^'H, 
but apsorontly nowlairu oUw. Grisobiich in his retiew of Botanical Geography 
iBay. ^Chr„lS40, fit!) rofoTS to t)» cdlblo COix oa a Bpoclal feature in the most 
j^portant OTM uf pfwJnotion of that groin. viL Eaaiom Bengal* Assam, Bnnnn 
snd the ^tolaya. in. foet were a atatemont prvpuml of tb* googmphksal fealunw 
of inteceat in tim aultivatod plnnta of Brltioti India, #'■* 0 - would havn to bo 
Hnunentod On as charactefislio of I ho tract of country' thilt Slreteheo cost by 
■013th from Nrtgpnr to Sikkim, Assam, Burma, the aifalayA and Chino^ and. Im 
^^partlcd aa on itnport-s.nt food |£TWin with anrae of tho most one wn I almriginal 
“nabitnnta, ospociolly tluw of iHangiihiiji ongin- 

ipodjta and ?a]iAUai —tn tho jF'ibKi 0 / British indki. 
boon tmatsd « a varioty nf wldlo i^Awnrim haa boon 

Jrgarcled oa a farm ijnimrfaeitty known. It seoma probable* ]'n>w&'i'er, that ell 
Jhioo oro reirly dktlnct pluuts. sopamblo from oOch Other by coiwtant charactora. 
Wheihor tJmy ehonld be truTatofl M but one spooie^, with aovoml faiiiy WBll-naarked 
wifitioa, or two or mom distiaot tporiof, may be upon to doubt. It would awtd 
me aafec course, Itowet^r, to aoeept them aa oDnatituting two aptycisa with SAVoTOJ 
I'ai^iea Under each. The* best nanuM* if nat the moat oucknt onaa (tte already 
*udic*ted). Would be#", r^ymiji-j* ol for tho OnO iod fV for the utbar. 

loiter ii proferabts to '■■yHnrlM sinoa it hoa beoutno bolter knuwiL. The 
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#P«oIm thuji ipoliAod are oortninly dwtbws(>_ nioy dUY^r ux itrectOTB ot W, 
Howor ud fruit, ot4?, H Ad wall ns in habitat and acanoniJa prapertiBB. Tha wildiblai 
df i’. httveth* capfrwtlkr-flpatha g^raJly mare or las fiphAnoiJ, bm] 

only all^tly drewn DUt at lYm apox mto a py^orre shapo imd abacimAy 
and univwrsally bluiih'Wliibi fnfiv’^er chnlky-wklti?). Tho lidVt« are broil, olim 
di«tbictly auricuhitd, ^a\lO glabrensy oxcopt tur tho double row of oorendn^ Web, 
olon^Boah af tha Vrinldtc of the npper Burfbce—a pvoilllarity that ^vea tbo lartimi 
of Iba loaf the appoanuioo of boing ombreidervd And miikdis it book watdly hispid, 

llw irfriew foriofl of ooix are nlvrayB wild plotitA; viv^^*** U 
found on tba lower hillo—dry OOlli—a rabiut erect plAnt+ the nqHnffH m Awompi 
and mm% frecjiumtly oa a floating wood^ to 100 foct in iRnijdb. The capanlii^ 
apalbo ii invariably pyrifotm, mticb drawn cut cm ths apex+ the octtuiJ mouth 
CkSt oblif^ucly into on elongulvd lip. which in often Homowhat ^maldto, rip« fnul 
prominently on^^od^ and having two or throo fumswa along itJ nattenod f*», of 
a duil greyuh^wtdm to brown omonr and very hjird. Tllo loave* or* much jhorlw 
than in n-^mn . moot frequcntly Only faintly artiriciilalo+ and th* apper 

(inner} Burfocc \3 often marked by curicniii tranaporetlt gbunlii, which in the yiiaiid 
loaves ore tippO<l mth hoira ; on the ontoids tho loAViM are quite glabreittexr^ 
near the OXtrenuty of tho olisatii, where a few glands of an oxcaptionally ior^ ilh 
ore generally present. 

The forma of in the wild state have the capSEdarHqialha 

invariably bluish-whito, A colour which rapidly disap™™ imdor cifclt Lvatiim. la 
tiha variety known 01 the oapauJar-spathe is elongated [mtil it bo- 

emmes cyliDdricAl, but when cuJtivatod the tubes (so formedJ change irt cokraf 
to cholky-whito or bsoome almofit atraw^oolcured. In uthor forma, iftatasd of 
alongatuig, tho sapriiuiar-Hpatliii beconws ihnrt and sphoflool^ until fniita ofteo sat 
more than an eighth of on iimh long ore found itnd Othcra more tlion danbl# iljit 
WjW, but alwai'a breoder than long: hence the dovolopmont in tliSH eiOfflplw 
may ha ioid to bo in the oppewto dlrc^ction to that in 

Wljcn they esiat or wdd pbmto the shoU in all fontw of 
remains hard aad pellBho<L onch while it may darken in colour and beComA pioki 
brown or OVon block, » novor found soft in texture nor clialky-whitc in 
But under cultivation the ipatho loffeu the biunili-while colour* boconHW loEl’ 
sbcllcd, ami of a dioUcy-whito or itraw-colour to dnep bitts, brewn 
but «1 oil thCfws cuJtivatod states it assiimss a new charoeter—vii. the M- 
sheath, on being transformHl into whai I have oallad tho citiMuiar’*pal^ 
retaioB ila vidns as pronounced aLrintlons, so much BO as to give the 
huakj a striped mppoamnoe. In the clongrried Stfffli-pyrifonn staid of cnltivsm 
r, there Is also a lurtlicr peculiarity^^ii!- that a portion at mm 

bsso of tho fruit-epathn boooitMM cofiBlrictcd into a welbmarkod Buimtif ™r 
Tho condition with a soft and striated sboll imd basal acnulua Appoac* tc 
stitute tho vnriety known tc botanists os — s tuinia giveru in booectf Q 

tbs Cbicose Genm^ who il Supposed to have first pointedly directed altMwt™ 
to the plant. ^ ^ ^ -s 

[I’J' Cuttivatioa OS Food.—Thta cunona «iihk grain might liliiioat be 
to be ttnktiowti to the inbabitante of India gunontlLyp except os a 
cultivation* To many of the abongiual tribes, however, sucb a* tho^e 
the Centrol Provincea* Sikkim, Amm and Burma, it is on impoTtont 
article of diet- Tho plant growu oa a regular Ikkl crop is invariablj 
or other of the many forma of the variety already stifflcics«J 

dracribe^l. Bat in times of Hcarcitv the wild forma ol these plants I* 
over India) resorted to as articles oi food. Tbe grain ia held to be 
and wholesome, the only objections to It being the smalliieaa of thsjoipP’T 
and tho hardness of the Hholl. In the forms apacially ciiltivatetl taa 
La soft and amenable to ordinary methods of niilling. _ ,1 

Roxburgh wa-a apparently nnawarc that eoix bod to be 
among the edible cereals of India, though doubtless he had imd KimiP^^ 
description (1750) o-f its eoltivatiDn in the islands of tho Slali^j 
Loureiro's account of it in Gochin'China. In the 
Socitty of InJia [Tram., 1841, vili., 348) nienti sTk in made of the 
being sent fifom Amheret. Mr. Riley, who presented the sample, siiu 
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plant waa of a “ very haidj nature, and tlirivea upon ahaoat My kirid of 
soil, yielding a goend anionnt nf pn^uce and io iaato rescinbUng wLoat.^* 

W^pb idcntiEcd tbo plant aa f\ J. D. Hooker^ in hhi 

Himahtjan Journ^b (IdiS. 2«0), giv^ea fiOiOe iuttresting partieulara Ka-kauh. 
reganliikg ita oultivation in the Khartia bilk. Each pbnt/^ he tclk tw^ 
branohen two or throe tin\^ from the hose, and from 7 to 0 planti^ grow 
in cox:b at|Uflro vatd of aoil' the produeo la aiunfcl, not above or 40 fold," Twa. 
Hason, in hk Bunruj ond lU Pei>ph (LSCO), published nmtfh useful infornia- b™*. 
tion, and this baa been brought up to date in the new edition by Theobald 
118^3, ii.p 107J. We there rrad th&t " Coii affords a good example of tlio 
reffolts of cultivation of a wild plant the seed of which is of a stony hard' 
neeSn but which k »oft in the cultivated form and the kerud sweet It in 
much cultivated by the Red Karens, and may be often seen for sale parehed 
in the bauanrs/^ 

In the article published in The ^i^rieuiliuraf Lod^ I have given 
i full account of the eoUecticas recently furnished to the Reporter on 
Kconomic Products from very nearly every important locality of India : I 
have quoted, under the spectal fomdSfc the practical observutioi^ of the 
Iccsl authoritiee. This course was deemed prelerablo to a compilation of 
data into a common paragraph on cultivation, of facta and opinious that 
would aeem In mnpiy casea only appUcabk to the individual tones of tiio 
plant. It may, therefore, be accepted os undesirablo to republkh that 
information in order to support the statement that there exists in India 
1 falHy extenaivc and certainly n widely dispeiMii cultivation of tho plant. 

There are great diversities in aire, shape and colour of the grauii aa also in 
qaality and purpose to which put* Theao diversitiert, confixTued by the 
exiiiteDce of many v-efnaclilar uam^t eatabliah belief in an ancient know^ 
ledge, as poasessed by the aboriginal (eitpeoially Momgvban} tribca of India. 

It haa been afhimed that very possibly the pastoral Ax^'aii invaders grew 
this groin on the slopes of the Himalaya, anterior to their becoming 
localiaed and asaumiog cultivation aa a craft. But it ia much more 
probable that the grain was distributed over the plains of India in close 
mociatiun with the Mongolian conquesta. From Dorjeeliiig and through 
Bhutan to the mountains of Upper aud Eastern Assam, the Khasia, 

Gsro and Naga hills, eto, to Burma and the Shan States, colx might bo 
doBcribed aa not ouly a fairly pleutifuJ crop but an exceedingly important ^ 

article of diet. Certain forms of the groin ore roasted, then husked and SSia. * 
«tcn whole, being either parched (aa with Indian com) or boiled ts with neO*j. 
rito. Other forma are so very different that the grain may be milled ami mciiiL 
ground to flour {did), and thereafter baked into brood. It seems probable 
that the properties that iiceesoitato ao very different methods of iraatiuent 
and preparation involve a diversity cheuiie^ly and atnicturaUy quite as 
great 04 that whicb exists between the hitii and the aoft wheats or tho 
idutinous and the starchy rices. 

Boiuanet du Caiilaud Soc. IftSI, viiL, 442-4) tdls us China, 

that in the 1st century a.d* the Chinese General ila-yuen conquered 
Tonkia and became so fond of the Annamite grain ho-to (the sf-da ol the 
ChineseJ that bo carried away Beveral rait-loadi of reed, and thus 
duced its cultivation into Chins. Bretsclmeider {Biai. Nia., pt. iii.,^ 
says of coix that it ia cultivated near Peking under tbe name 
1 k' ti. He then adds that there ere two varietiea, one with white, the other 
with grey coverings to the fruits. 1 have ako obsarved/^ h* odds^ “ in 
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the druggist^i" abopa a variet)' (or apecies] with AmaU oblongp poiELtd 
fruits/' Thfl oblong, pointed fruit be f V ijitfHnfnu anct if mSj it 

would be most intervatiug to find that specie in Cbina. Sfuay wiiffln 
ha VO given thmr opiniona on the coisL grain of Ohina. It ia often i'lwteii 
of aa the et-jin or and is reputed to be one of the mmt reiiiiriahlr 

of foods^ Dr. Bniith wrote that it is lurger and coarsior thau peatl barky 
but equally good for tnakiiig gruel. 

In a Hti'mll booh on the Usrful Phnls of Japan (baued by thu ^Igrieu]- 
tuial J^iiety of that country) it ia called the ivTwtqi or htUtmt^ir 
an annDalceTeat gross cultivated on Donimou dry Laiid- The stalks grow 
bo a height of 4 to 5 feot. The grain, potinded in a mortar and elraa^ ii 
consume^! as meal and moc^i. An infusion of the parchc<l and graunfl 
grain is used instead of be* and is called hastn. A Chinese variety ol Urffrr 
g miT ift^ gredeh brown in colour* u-ith thinner ehcllfl is more easily crusted 
and cleaned." A gruel of the flour is specially coiuniendcd by Du CailliiQd 
for use in hospitals. The Ouncse ubo the grain in soup^ as pearl Iwirley is 
ornployeil in Europe. 

Qf Scor.—Tlic roferenrfifl to the Japanese liahit ef 
dnnkiug a (iecoction of the grauiH ^nd to the ptc[w4ration of grnel and 
fmm it, niwtM;^rily suggest the mora extended use in the manufactuis of 
a kind of matted beer which in the Naga hills is eallcd dsn (p, 7f*S)- Kati 
surprising feature nmy besaid to be the circumstance that the dzu mads fnmn 
one grain is of a much superior flavour to that froin anDthcr^ and+ furthuTh 
that the dza of one grain imy be kept for inontha, while that tram aiindier 
goes bad in a few weeks. I havo peraonally experienced much pfeasiirt^ wbUf 
travelling in the Nnga hills^ in pArtaking of the frash dzu offere^i iu trieni% 
salutation. It is something in flavour between that of butter-milk aiid 
eider, and ou a hot day at the termination of a long iiu^tTth is most acoept- 
able, fktine of the foruis of coil (tike many rices) have a rich perfnm^ 
and such grains when used in the preparation of beer are aatti to gits i* 
a truity lUvour and delicate atonta (isee Meuainet p. -520), 

PmpcHicsk. — A missionaiTt writing of Tonkiu to \t- ^ 
Caillaud. said that '^Job*a tears'* made u refreahitig iliirik, was t& }^o™ 
blood'purifler ami excellent diuretic. The gruel pjrcpatcd from thegromw 
seed, he observed, m aUo ds [Mrffie-de-Jobr woa estenai\'ely /i*' 
ploye«l ill the summer to cool the body. By tho Tonkin people 
Hpoki^n of aa the grass of life and hoalfcb/'.iai believed to neutralise tk 
mioania of the air, mid to purify water when boiled like with a sjnautity 
of ooix flour and set by to cool lieforc being use^l. In India ceax 
hardly be said to enjoy any reputation for niedicinal idrtitM- Tha Bc^- 
Dr, Cainpl>ell tella that ainoiig theSantaJs tho root is given in 
and in the menstrual comptatnt known os nJJbi. Dymoek ( Veg^ Mat. 

1885, &53J says the seeds ora sold iti the drdg-'^hops of Bombay nndpr lk 
name of lautmi-bij. The authors of Fhanrw^aogmjihia /Wloo add that at 
wild form only b used medicinal]\% and that it is aonriiknid Ktrongtln'an'^ 
and dinreric^ 

Chemicjtt Propert/ea. —-The gfnln of coix, both wild and 
has been snbjectt^l to chemical tusts^ and the somewhat conflicting _ 
obtaine^l are poulbly duo to the botanical position of the particui^P^^ 
under examination not having been previously a 3 fertained+ * 

Fond-UrainB of India (1886^ flOJ occum the fallowing remark- 
sample of thU grain which gave the luidot-nientjoiicd anaO'ticai 
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Sgnres it was lound that the edible need altar the renioval of the bard and 
ihiniEig grey hiu^k did not weigh more than one for even' four parta by 
waigbt o[ the whole grain operated upon-'^ In the Kew (18SSp 

'2^1) b publkhecl Churub''a eimiiiination—and tide a ^pcelmcii, 

admittedly, of the ouldvatod grain. Fraiii. four parta by weight ol tine 
simpln/* be sayip “ three petrts of huakad grain were obtaisied—three timea 
tht! quantity yielded by C. Lm-ri/wn " (proaunmbly the comparison 
drawn b to the eaniple reported on in the /^ooff-^irVoirwr, whieh 1 have 
wuuied may have b<!eii a ^Id grain). Snbsjeqnently Church gave 
hb thini afialyeis in the to tha Food Gmim (1901, 3}, ttie 

grain examined having been cultivated coix of the Kho.'fLi hillsi. The 
following aeta forth the practical riisulta of the fiiat and third of these 
L'xaminations:— 


— 

i 

yimmurr lune. [ 

^unuxsT Vmit. 

Wild Coix (p^'<HUJiiAhly)+. 

* ■ i 

1 1^39 

m 

Cultivated, Khasfa hdls.. 

* 
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j u« 


Conunentiug on hla fmaJ rcHultUp Church says that the quantity of 
alhuniinokda approaches to that of notiw kijida of pulsop and that the 
proportion of oil or fa I is larger than that prei^eiit in the great majority of 
tjercals. In Tht Agrieukural Lcdgrr will be found the ehemical resuJt-s 
obtained by aev'crul other inveatigftlors. 

MsftrUf mfMd VM.^From a romele imtiqiljty both in KijrcipS aud LuduatrllL 

in Indhip thn gnuna or peeda, 0 flp«ciaily ai the wild pliuitp have 1»oa onod ob iho 
bM^ ol! rouiTiefi. By tho aborfgnuiL Iribeo of IiidtA and Bunnii they art oin- 
ployed in pcmaziaJ octDronKHit. Necklaera, Nurin^, beod-dnsHW, etCr, ara 
Lafirly compowKi of tbeiu, Otkl driMen, baga* ohr., *xt^ndvely orna- 

menUKl with IbcixL. For thOiD purpoiKt a »mi-ciilt:ivatioli lia« k:^>cai pureiiod^ 
poaibly fer caaturieSr thnt Iw re^ofted in tho deVDh>piTM^lkt ckf sp^-viai graindp in 
cyLiiuirieai or ^ptuifoi^hd fertai, an J in a rich variety e f oaleum. In N^opoJp Qedb, 
aiiEt among bLII-lribOH of the central tableland ot India gonarally, they are 
employed either by tlkemsel'i'ea or in conjoiuelwn wtlh eowrioHihellfl in thn do- 
wAitLon oF baiikeU, agneultuml implommld ottd eattlo- By tile Karonii of 
burma the eybiiiidrk.'iil groins cover tortain ptiftpona of dress, nnii; iHro-fllttlioratnd 
in dcalgrw that sininLato (or potJklfiH nuiy liavo suggectod) kUH^ of patterrui 
Men in eni!>rniiif!iryr With the Angoini KogUs, earnn^ are ceiu4trnoU>d tiint 

of a rewtti^ nf the elengatad aueds SlinvUndieg lha metal Lie green Kwriiia*- 
vFTDg-<»ls« of a beetlep 

—"Ibe poBsibility of a pralitable expansion of the indussrial u*w!i of Trade# 
tlli?wo Boeda to a Large extent suggested the inquirvi the prMtieal results of whwii 
have aLrc4tdy been set forth. A tairJy Large Irade OXlMtA in the soeds, and lh4iy 
■rn used In t]^ eanatraetlan of Japanese bead door-CUTtainfl. Aik exofjptiotially CttftUai. 
largo kind—a form of <\ mv»ntini —was discovered by rae in t'oonn, titilised in 
the eonstruction of muih eurtahw. It aeoms probeb^ that ffUaiiir- and 
ii logsther with sonm of the larger foum of ar® moat 

likely to he worked Up in that niftnner. But in diiwusaing possible future m- 
diifLniaJ ilevetopinontA It la esaentiaL the aHparatkjn indicated jnU» tile fumm 
cf f'. r.wi-r'viM«i-jAaj that are ciiltivatfid nnil llwiie tlmt ariY u llLi ahould \m HwoffW wfUi 
tksjly kept in mind. (Adtivation dcatruya voEy rapidly the Imrd pearly ahsll, ttUUwHoa. 
upon whidi le a Vor^- large extent tlio- iiiduiBtriaJ demand dependa. It abm^ 
changM the coJaUT of the grain and ptxiduowi dull cldlky whites and straw- 
coloura, utterly devoid uf the rich gloaatrwsa of Uw wild g^iiina. By the aelcoilon 
•Ud partial eultlvatkon of apuntaniHiua Varietal fomM or Sports (luch a« tho«o 
bauH^ - tr H4IM jrjHti and dj^gert are ovor isreaent. Thia fact 

» fnJly oppr^inted by tho BtifineiW exparta, and the oidtivotion^ partial thoiigh 
h” bs, is abandoned for a tirt^ or fresh stuck secured from ibo jungba, wllefi fo- 
S*^^’*4kin lias baao ohservodr It ia thiia difBcult, if not impc^ihlo, to gunrantea C kn E fanw ji 
*■ eonttnueua supply of any one slkapot, site, O? doiour of gfaiUr and tHiLd may at 
Otum be adinitt 4 Kl as Urom the Eurupoail point of vlsw) a (ieiioiiB obstaelo to a 
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inct^wd domacd. Tho ^rtiaJljCtr and moni RjntefrfuUy fonood AX4iiLp3tf 
uf and cf it wmhX aqqiu. itiuid it taif <!liaiiofl of cOmifig 

& 4 i»pni], intck unci in EuropD na boadsp crapocudly in th? aonstrucrtion of tHJgk-lrimnliiip 

a±td 4 la butla muI other npocial pdttional of iwtiflcinJ flomuna. They would b* 
ohoaper^ moro dltrobl*^ thfln the gfaw ot presr-nt ujkhL^ nnd ainee thw nwij ^ 
dved Jiny dbdr^ stiado ot oelour. they mi|fht ho eitenaivelj in 

irimmiXk^ And dmihtlMia the djfl^eidty of prod.tM?iii|^ mad EiiutinUiiLing iwWb 
sbff* und uJlApa* of grain WeuJd «Jwn bu overuoniB wom a pnifUehle doEualkd Is 
nidriO for A huger preduetiun thfW iiit proflont exuta. 

15:E,F^ COLCHICHM LUTEUM. miLir; FL Br. Ind., 3lK; 

11_, AOl-S^ LiLiACEi*. A BfiiiiU plant found on the gmssy slopes of the West^iu 
CSolottomn* TeQi|>emte Hi mala ja . 

The (hoiTOfl tor bulbous fOOte) dOTUtitnte the bitter Arof thft Inter 
Tih! Fora* Grtieki, and are the aunn/an of tho Indian bmira. The true ^lchtcitii [r. 

fiirl« 4 Minnfrl doaa nofc QcOUr la IndiHv bul in tha baiAim tltero are two fonxu hIU, 
tlie hitter and the aweet. Tha latter in imporUsd trom Persia. Europw ph^- 
iioinnt in India ceuaider the SirDet root aft inort, but they would woUl to hold lhal 
tho bitter one panwHeaB RimHar propertun to the troa eolchjduni and may bi 
PiulHw artdu. BUbfltitOtod for it. Mooently a few ohildreD Woro puportad to biiVe besti ponoMd 
at KuldAllft in Rawalpindi throu^i eating tho aaeoi of thift Indian celchJam 
Tllo iooi* were acGecdingly obeniiriilly Analysed at CaLcuitfl (** alan the foeUt 
and tasted phyB^iologicolly. It wnm found tlmt both pieeosiod af 

ibo hundredth part of a grain proved fatal to cafct [Cf. Hoopor, Rrptr fa»r. 
/ad, Mus. (Induai, 2 ^t.] 


ti*, fiOg-Ll. 


EhaCTiptisn, 


Wnd FatUA. 


OUJtiTlt*d 

Form 


ODLOCASIA ANTK^UORUM, AWfof^. ; FI. Br. /iw/.p vi., 
Jacobus BoiitiiWp Miii. ATaf. et Mtd. Ind. Or^j 1629, in Fiso^ Ind. Utri ^ 
N^. d dW., 1658, 144 ; Rumpbitis, llerh. Attih-y 1750, v.> 31S, t. m. 
Forster, PL Esc.^ 1786, 57; -4rniFi CU^asia^ Rojch., FI. Ind.r liti, 

Tole^f Sh^t {Flnyfoir, tmn^b), 1833. 12^ ^ Nicbolli, T^itbook 

260-3 ; Duthit and Fnllert Field and Gfirden f?rojw> iiu 6, bciv.; 
Molliiun^ Teitfiooi Ind. Agn.^ Lii., 191^ ; Bee- Bof- Bart!, fnd., i., 83^ 2^. 
IL, 25. 147; 1605, iii,. 266; Prain. Beng. Fiords, ii,, U12; yfie^aei, m 
BoAtf. des Pfianzenr-^ L, 560 ; Ardideje. The Tcirq, Eddoes, Sct&toii'OaoOr 
Tania. Egyptian Arum ; in the vefimoulara or kaekch% 

avois; dzu (oultivnted) m\d AnVfA (n'lld) Naga hilb; rd6 (Pb.); 
(PoTAbay); jAdtrtd-fAuj«^ (.TeL); Tahitian f^iffoorf^rro, ^laLayaa f<uwi.e^ 

Hftiltat—A toll, cearsex tubaroua herb, wild and oultivntod both in 
clrys ituation* over the greater port of trupieal India and Coylon up tn 0^0®! *** 
(in the Himalaya} t, eolth-aied, in facl, in aHI tropical oountnoa. 

The plant hu large heart-flhaped leaviM, borae on long foOtataUsa ^ 

from a shert farmaoeoUff Underground Htem or ooritl. Tbo cOfm conaUtat**^ 
important article of food, with th» Kativaa of Indio, and the yaung lea^'^ j 

eaten in the form *f ephiaoh. Thn plant ie in con«SCii»noe fairly 
oultivated and apacial tbch have been evolved to auit ovary oondition m 
elimatOu from the swumpe of Lower Bengal to tho moiet hilla of Awam and W 
to the diy’ uplondfl and lower hilh of the Deccan ned Rajputan* and ei,W 
tomperate traeta of the Himafaja. . 

Wild and CnlUvalwl Forziia—The wild plant, which fi extremaly 
in the mobt tropical rOToaSi produCee bnt rarely an ediblo tuber i 

iire oft^n oaten, ftciburgh deecTi btM three apeeial wild form* 
plant with ptiiple leavija found On the edge of diteheo—the leoVOS ^ 

are oalnO j the e^or-Jtoc^Ai which hna the leaves cloudHl with bijiiaai^N* ^ ■ i 
the with gr»n W^'ea. Theee aro found on toadaidc* and noiJw**” 

Enin^ but above inimdation level. j the siw 

Roxburgh aim mofitioni two euJtivaied forms, the 0 (ri-iwc^a ^ 

tacku (or earty Small oorma of thAoe are planted £n May “ 5 , ^ShinjrT 

hoing towarda the end of the iwar and the ffwrt not imtd * ^ 

^forch. Lastly Roxburgh mnniiDiiat aa a distinct epodas> a ipaoisl 
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v|^. n^HijihiFl/w-riiiii*. the xu-JbacAu, wlildl fro^lieutt 
NituMlDiifl Hjud p(ri>dLfaD 0 ii G^JrmB Uiat attorn lha lelif{ili ajid ikuakneoi al a roanV 
MXUL. En^lor fSti jP^iwr., ii., 491) the forma of n m m 

to wniJn vjfcriaUw, thrw of wliieh itwI mth iti IniUA, Dutlug ojid FuJkr my 
th^L two vorititiea mppear to be grown and diatinguidibed by tJiflir r^ioiov vj^ 

Jbf ]|rtf/fip tho whll^ 4uid tedli ki gagd, tha dArk-colokirod. Tho word they 

obw^'Ot rofers itriolEy to tho yoimg u£f'^Eotfl> tha nmin root being knowsi on ^Ptda. 

Xichoik (f.c. S92) tukym that thoro orv tWu lu-uiolpul Varioticflp ono with groen 
stvica- uid tanVH m,d lElO otfior with purpligh Odot^ but thot the tubora are 
idmtkud id both kind*. Numoroua vcmu-uIiiT tMtnuw «^o glvoit to tulU- 
i’etedj IWO04 oi thiu plant alL over Indifk^ but in tlw pnewwit Btuto of kflowlodgo 
it ift impDflublfi to uaign them ojiy mnra difftmotivo poaitjont tboji tboao 
indicated Hbo\T». 

Cd/i/v-jir/oit.— Thn foUnuii^g Aecount. ol the method of profagatioti Soila- 
asQiilly Adopted is given by Nicholl^ The beat aoil In & sjiiitly laani 
with ftn fflbm^[knv0 of organic matter iti it. The plant does not do m 
Well on clayey soik^ and it doea not thrive on piixe Banda. . . . The 
pItutB are propagat«>d in tho eame way na lite yamd. That !«p w hen 
the crops Are icap^^ the heml of the tuberuna rhizome i« ent of! and the 
leavea are detached, leaving a few inches of the lower part of the lesf- 
stalks. These heads bjo then planted. Aud soon a jiUEnbW of plants bud 
forth from the top of the hend And produce n crop ol tfinisf. The heads 
nmy be kept aome timis before planting without suHertng any harm, and 
thus they may be carried to long distances.'^ Nicbolta al^ obaervea that 
tip tubexs may be left in the groiind without deterioration for a consider- 
able time Biter they are ripe, so that they can be dug up aa they are requlcwL 
Mollison. spaldng ol Bombay, says tiat the orop is rarely grown over Bombay, 
a huge area. Fatchrs are raised in the back jardi ol houaea. and in 
the garden lantk of Gujorut it is commoti to fi^ud a patoh neat a well, with 
single! plants at the comers ol heda of other irrigated crops, " When 
grown fllone/^ he continue " the land is oatoftiUy prepared aa for other 
garden cropa, and laid out into beds 12 foci by 6 tmt for irrigation. Forty 
plan Is occupy each bed. The crop abould be freely manured and watered, 
also weeded as required^ OS-sets shoitld be removoil before they root, os^h^ 
unlees it b desired that the whole surface should be covered with pkiitB^ 

Thb ia^ p^haps, advisable w'ben the crop is grown under sewage irrigation 

lor the value ot its leaves and leaf-etillkfl. 11 grown for Its corm-s, the plants 

■hould be 12 inches apart. It takes ten months for the conn to reach 

niaturify. the crop is planted four or five monthsp the leaves and 

"talks may be gathered every three or four days. They ^ouJd be cut ofi 

cIoM to the ground whilst young and tender. A lew older leaves should 

alwa^-s be left to praBcrv'e healthy, vigoroqjt gjowth.^* Dutliie and Fuller 

"tjitc that in the Cawiipore district the average outturn is only ISO inaumls 

(lew than 2,000 lb.) per acre, Li Ckimbatoro. how'e^'er, tfie yield has been MudraB. 

recorded ss 0^2bO lb. per acre. 

jflfllMrlofl. —The coniui conialii much, vtarah and ewiutitutg im important Uwm. 

*rticlg of f«]d throiAghout tbi» country^ eepooially with the loiw dusi e m ^ ami rood. 

■Oran dktrlFiB^ roeh (m Tr*vMctirtf> the coTmii Afo of very Bpcirial valw. They wo 
jwiuaijr KTAped or partially poi^, aut up into sinall piem* wid boded Uke^ pota- 
We. After boiling, the Kift pioom are oft^k fried in butter or oB and tho 
^^■OaJ Nwiva ccndimeuLa added. Somot-tmoa alia they ore paund^ into a poalo^ 
in New Guinea tliOy are said to bo croiiiid Into dour and uuidD into buauita. 

Ajmokio i^parod imm tha main root {£^u) with chilbeo, salt and hms^juioo it 
■oW in tbia buAro- The bwkr rata fw tho vcgotablo issafd to boabemt 1 1 nuumda 
vo* nipoe. Uollioan obsarvM that the etnUw and loavoe JUTO oookod oitbor 
*?pafTMoly Of tOgatW. If soporWoly., th* UbrotH CtUlcI* of tha Stalk is fWMOvad 
the miu^ port cut intci short pi^oos and efboked with oondiimuts and 
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D.KF^ 

Myxrh. 


Aasam 

BdollinnL 


Indlmi 

BdeUiuro. 


ArnnmL 

Cimgilt,! 


Ptfc<4 

Importod 

Gums. 

ilijelBjiKL, 

FUtea- 


Prta- 


It(hi TapmOmt. 


To tlikfl pUypiw^HHi ia fiddod boUip# oU iphodni) ia irKwh mxintrml, turfurio md 
npica) tivB Ixfln iiibc«cL Thfr preparad diah ia a swwjot eiirrj'. Thu laam j 
iia 4 d M a or tav‘ ohfrppod with iha and anada int^ ncrarj. 1 

Inhere numifroua olhor pTLipaJwtionjv oE JtnfiAu itiavoft and HtaJka >"icbajit | 

fiava thiut moturv leav« anil alalka an mi nxi3«llnflt< foddar for caltia MAd 

Jo^ iiit piga, I 

All part^i of thfi plant tontaili on acrid prinripl# ■wliicli ii ociiurnonly ifuppoiiid J 

tfl Iw oxtract^ bj baUing. Tbiu on. aocOunt of tHii acidity tho jin™ a( klia 1 

potkolod W Oftf-n employod M a dumnatio miit>.xly, b^’iiog rogofdfsd lu fctyptin ud \ 

aairin^lit. But thia wrriii principlo woa iuvcHitagAt^d in JS®3 by PwDor j 

imtl WordiTl in the toac of U» apodas i'. X'ait#. {buh JzoirAtt)^ wliioli abtiP 

ia nsgnrdnd by tha ^a/tivon a^i pnuacoiu Hod novor anton. TllO ifOlillla d tb* 
Abova invoatsgation Wofo roeOEwd in tha f>icfi*mirVp and it nisy aui^ea 
timt tho poioonoua pfinriplo waa diocovarod to M due tn ™y nUMlW^nt liop™ . ' 
of oryatala ot ojial-nto of lifTte, and thiui to mCcJwwvioal imtation aiEnilar to tiul 
pri^duoad by ODwbAf|o Hri**) or cHoppad liairu-udminiatawd.in food- 

Tho eryatala* it may bo obuerii'od* an indiosoliiblo in boiliog watar, but ip | 
rondarad inazt by Wirtrf ajightly acidulated with hydrochlorSo or nitrio wd 
Slul to u laea oKtOSl with aootic acicL in propafing it'^m itUw , 

fur food thn NatiVtt aJkOO«t alwayn add un wid vtvgifft-ablo or Iruife uhl’Ii m 
tamoriziEL 


COMMIPHORAt *hrcff, (Balsamodendron, /funfA ); 
ind., I, 529-30; Eogkr in DC,, Mono^j. Fhaner.. iv,, 7-29; En^l.r ind 
Prontl, P^nzenfam.. Hi,, pt. I, 251^; Index Kelt,, I, 593. U 

lOS; ii.+ 45; !Bt:Ri3KiiACE-«. A. guniijs of onuill «pirtT, haL4aniJl«™tf 
trihea coiktairklng aoine SO apecicn, of which ISO are Africflit and oEilr 5 
Indisn, Somo yield Bdellitim, oth&rs *Tid otlicra M>’ri'h, 

C. AgmUocllS, Afiwn* Comrttip^cra, Moxb., /7, fild.> ii-f 
Arn.; wtAnu^obolo, ^uk oto. It baira, in J™ 

naniM aa tho noxt apackaa. A nA4.i%\> of Eaatera tlaiigal, Sylbal a«ii 
It was forroorly HUppuik>d to yield Indian bdalliuin or jfuga/, bsit iHi ° 
aPLid tfl be nsed only H an adullonint of, and not iM a flubatituto for. ngtTti- . 

C. HuXcO, Inctuin BdcIlLum, pMi?uiia. ffmj&uk ^k^k ^“** 74 . V 

ahdkaki or iwujA iJmAop afo, A tn» foiimJ in the orid mOm f 

iCathiawor, itsipulana, Benir and Kluindcah. A gym exui^ isf a 

t»a tho bark mado in the Oold fiwifloo. It cM^nra in venmfot^tk F AfTian 
brown or grrMiiiMh cwilour^ and b pot on ihc nuirk(?t aji n auljirtitiita fw 
b^lUitnt. The Indian supply comaa very largely from Ainraoli ond “ . ^ 

Bombay^ inised with mortftT, ifcrf n fine Cfmtjtt fp^ 

JHCPIOINOIXY in l&prwyK rhemioaliaii-k, ote. Diktt (A/uf. Jicd, 11 

soya that old id diy and without daVOiir OT 

be Hoed in. iiMidieiiie,^" Mflodflon Bherifl {A/bf. A/td, Afttik,, 1S91| 9S1 
that the wbcilwaJo price i# Ha^ 4 per mnund nnd mtoil 3 ni^tilia per (Trtwtias 

The oommoreLal tntouwt in tho pTfldadta of tlii* goflua ^‘^ntrw on IW 
nupply lajmdy imth'^ftod into Bombay. Of thiwo mention inay 
Bdelhuin end Byre m fro® AXrioa; Bnlaani of Mecca (war, JoMjopib 
oloo-rtoin itom Ambin; and Myrrh, l^Oth that wbicll cmmae fTom Afi^ 
land) and that from Arabia. 'Hie beat ia thn in/tJtn or 

■eOOtid quality the ffirrijya er cAcfMif-4wf. MoCOnlly Kiiropci haa he^ *t 

tbm producta dire^ itwload ef via Bombay. Ttia valuo of It 

Bombay ia given 00 Ro. 34 per mound of av 11 b. , nirr|?yo Re. 10 1* wutijrtd d 

In IfirOS the tloftt India Qo. imported intn England (i3 ow-t. nf ^ 

£1.014 E=£lD :2». 7d. perowt. The prE»ent>day pfioo U abaul £0 lik 

oxaet pankulorti of th« import and roHeapert trarlA xn not |T*^ 

noMibla that nemo portion of the tranHAciiana montiOfVt>d ifm. 

Q^g In fftolily to f [C/. Knp 0tiik, IM90, Bl-4 : 

fJuidr: l»07. 3S-40.] ^ 

HoIehh (PAomi. Jo*cra- (oor. 4). iiL* fiCKl) aiiy« that priyrdi s 

London direct from Arabia and AbyBainin. AVhon it comM frdm 
colled Bed Zanxibor. Ho hoa also urgrd that it would bo preferablo * ^ 
nAitm tii prefensnce to aubatitUting * 

TeebirDb, Dit Ham naff die HarshihultAr^ luOtJ. L, 391-410,] 
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COPPER AND BRASS; Cupmm, Its OrsSt Sslts, Alloys 
And Mauufaotupes; Bal], Afuti, Eceti.Geol. Ind., 1881, Hoey, 847-60. 

Trad^afid Manuf. X. Ind., 18S0,102, 131, lU, l&t^-20D ? King and Opppaf. 
PpfK*. Gold, Vtfj^pfT^ and Lmd la Vhoia Xngptit^ 1891+ 05-170 ; Holland, 

Copjwr Mine af the Pai-Pat Grtdd .\f tmng Si^l^hbhum; Foote, GgiL 

in Mem. Gtoi. Surtf. /tid,, 1395. xsa'i.^ 197-9; R.E.F+, R$P* 3fj*+ fVodr 
lad™, 1094-6, etfT,; /wd. Delhir 16-7+ 52-62, 475-6: Hayden, 

Ree. GeoL Snr^. Ind., 1904, l-i; i/cwi, Ged. Surv. /ad,, 172-3, 291-4 ; 

HoIlHnd, Rev. Min. Prod., m Rev. Geei Sum. Ind.^ 190S, xxxii.p pt- i,, 

104-5, The foft5dA. tdnid, fiifflra, (rapi5a, fdmhra, noAd^, ffiiV, nSji, 

etc, (copper and copper-orp); pkal (bnura); (belbritetol), 

COPPRR METAL ^ Ovvitrrtn^e vnd Prod*tctioit^—¥oT detailed in- Ooourraiiepi. 
formation regarding the Indian mines and sourceg of copper ore, the reader 
13 referreil to tlie publioatiotiB inetiiiotied ahove. The indigettour^ imiujitry 
of copper smelting niay bt Add to iLave been dormant in India for many 
years, thoagh sonic abort time ago expcctatlana of its revival were enter- 
Uined in eemneotioa with two kicalitieit in Bengal, viz. Singhbhiiffl and 
Dorbbnni. More reeontly dkeoveries of some value have bwn OMde in 
Darjeeling, Clianda, Garhwai, A^ssam and BaluehiAtan, etc. An elaborate 
historical aceoimt of the Chota Nsgpnr qopper-helds is given by King and nhts* 

Pope in the work cited above, and will repay peru&aL Holland saya 

that copper was formi:^]y smelted id considerable quantities in South 

India, lUjputana, and at various parts of the outer Himalaya^ where q 

killaa-likc rock persists along the whole range and Is known to be copper- 

bearing in Kuilu, Garhwai, Nepah Bikkini and Bhutan. He adik tiiat all 

attempts by EumpAiian compauiea to open up the deposits have proved 

unsneceoeful and the Natives uo longer work the ore thenlfflElvra, Never- ttLaHig tuM, 

thclesa mining leaser are still held and prospecting liceiMJea are ftequeutly 

granted (or onppor-oi%^ It will bo Been &diii the statistica of the imperta 

of foreign copper and brass that if a paying deposit could be opened there 

IS a large annual deniand in India which might be contested. It may he. aaeim 

said of the ancient w'orkings that they very mtely reached the pjTitic ore 

b«inn.Ae with their simpDo and ineftieioDt applianccft they wore tmahle to 

cope with the flow of water which followed thetr mining opemtions. Hence 

the ore Binelted wofl principally o^dden and carbonates. 

indiatt Copper pnd Brmis Workers *—There may be said to be three Worko. 
chuLsosof operatives coneoinedin the copper and brim tirade, vit^&meltetp, a^tmt 
fonndrymen. and coppersmiths. Every village has its tr^o ill copiMr S^SSl^ 
vfjiftelfl, jmd most have, in addition, their coppemmitlm. The iron and 
braas foundries arc often treated ocnjointly, ao that separate statistical 
returns cannot be funjiAhodi Thns in the JfanzI nnd Maferud Pro^cMe 
/tdifl (1905-6, I73)i the number of workers for 1905 k Htated to hav*i 
been 24,300. It hoH beeti Pepentedly pointed out that there Is a tendency 
for the copper and Lraaa Industry to become tnofe and more oaneentmteii 
m the towne, a movoiuent which must contribute to its better oiganisatioin 
Certain centres having beconie fainons for their copper and brass manu- CHi^uiBiniL 
futures are seeuritig a large proportion of the total trade and drawitig the 
bf«t worker^ away tom the village. Nyvcrtbelwa the industry m a w'hote 
i* aaid to be in a ji.eeiirt atate compared wi^ many of the other ludigeiiDiiB 
crafty ind this result ia largely a conoequence of the oaMntially hatnldabour a^-iabditr. 
of much of the goods fumed out. 

Sutisties of the Indian outturn of copper arn not available, but in iho 
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Copper aad 

Breu 

Wareo^ 


Bld^Evt■L 


ICHtrk^lU 


Coating. 



J«^a. 


TamiL 


AHmUcmna 

lOKpUIHIIlbi]. 


[fiienUur:; 


cDDcludiiig parfljirapb. will be fonnd Ml particiiifliii oi tho ioT&ga 
and theaegive the iiiosrt ficeurate coiit eption possible of the Indiiti fxippef^ 
craft. 

Capptr and Bra%s The fuvihd (Copper), pkai (BroBA), ja*Ui 

(Zinc), rajtgd (Tin anti Pewter), and (Le^). 

lilftcb province hm tw'o mens noted /or copper and him 

jKiwea I hr diversity of art dcfflfffti* in the ernmnentiition of tlleW nmtoU, Brim 
iA nn nlloy of copjjwir jtuid imc uruaJly in tSio proportiun of 2 tu I or 4 to ^ hut 
St in rnrely mnde in liulia, being H^ncraliy imperbed rta Bhect-hrAdiL A eheiipw 
but inferior Alloy of popper* TinC and tin i» called bAnircFl, or froniii. hiai 

pAii/ or l»w iA the moat conatnnt of Indiim nUoya end ctumuspond# to the boU- 
inetid or white brtk£« of EujO|H-.. 11 i» a bright lakCA a luah polidi, and 

ia coinpCHCd of popper uml tin in tbo proportion of 7 tfl Hoey ructllBiii 
tbo ikra tfie Vmdom (md thAniitolviJo I ho ntimulAiytiireml of um*rOMl* 

irupkt froJil an amnlgAni of POpper and line. T7w^ 4telual maiZLuhKtwrPPi art 
or ^rVyoe, iho former in atoiw^ monlda. thn ]at^ in cLay- 

In Uw Hindu order of pyrity gtdd ia fuUoiral by p<Jppur* ailvrr, bruM ud 
injii. Mva^ ia dcteotablo {HantrijS) to tbs SlulifHiiiiuttlwiyt, who preftfr ^^thenwa^ 
bill naippr.-r may bo t 4 md Approved in thnt fon 0. 'I'he IBtirflo pers’Enoftial 
liiw^ prnhibila pAiSf Or M L- nudol pi mtaining pew U^r < rde^i). Tbia ia mdDriuBia^ 
MtiCe fiftiii ia by far Uio mmt AanilAry mc-l-nl in lt^d^a, And in it arid 
TiUiy bn ponkad and iiidk *inl ciurilai keflit, wberenrt aUols not tlio ca*? wiln Coppw 
orbrafH. . * 1 -^ 

Indinn eraftemen stirtndi'iit a wide knowledge of tlin teclminLie and utiLwi' 
liLun of tbwio metnla and Hwir allnya- Tlio liiiffo bniu^ tdola ot Hurmi 
wilb HppLuuscca and by It MbifT of opcmiora abaordJy inadeciuntP wheO judgw 
by Knroptwi atundiir^^iiH, ClLain banglea and nnklota (MnrAb often worfl by I™ 
fH^aPAnl^c, nro inuuUled in HAjputona and ekewh^^' and Bold At a ftjw uuna^ 
pair tlmt oCmkl IiOl be TnAniifBetiirod in EuiUpc Of Amerirn nt ho eoiall a P™^ 
[Cy. I'firfiib Jvutn., jatiki. Bptweon th4?«rh mlT^raoi in nuignit^ ™ 

inlricncy may bP **id to lie tliP long nuw of domcialip and Bocrcd otetiiiili, oi t 
production of wlsich the cruft has drawn to lie rankB men of nearly every 
in addicioti to the JktirwiUtary workera, the kotmn aiid jJmthrrtu. 

DomeiHtio %'oA«i-,'ift artt rarely crnjUnez]te<l iKScJtuBe^, by commonial 1*""^ 
miiBt bo scourpil with mud before being wnvhcd with water. The 
copper or v^Mel of tha Hindiut ii the globLilar melon-Blia|^ leto, whiiin 

dnllonod rrmin the ton and posaeflacd of un el^^gwstly ri?-ftoscd run. It 
letiu iniidelh^ afttsr tne expanding lutiudlowef J. 

HuhiimmudanB have gi vOn tbo fjpki (or* ea they call it^ tlsa ionli) a spout* efi 
tci apciiro un Approach to tliP running wjrter onlniEicd by the Ae«ia Inr _ 
abUitiooB. Tlw itpont-pd wataf-pat \^m given rlaa U< a totally diBDr^t '*^u,Twfu 
miit 4 iJ-W 0 rk, both dansaBtic and decorative, fronn t/icae Mnnectv'd with lipp 
ferfo. And p«riiApB to tlua enay libu bo trui.'ed the broiwier r 

men ts of Hindu and tbe naTTewer (Tnore ]uii|ptndina]) dcwigiu of 

Ceremonud ini pint Fail ti and th*s vtmmU elaliorated from thaec are 
in Almpo and iirnAiTtentat ian, EsEajiiplaB of# l hp krua or pnncA-jKth't * ^P*V*V ^ 
Vi'uaeL used in rAuiing water; the kmi or ocAitMEnV or npoon tuwd by Hm 3™^ . 
sprinkling boly wftb'f ; tlm fiAu^ 4 ini or c*diflt-r; tVie tfiVd^Liun nr . 

lotus-lciid pattmi i thi' hanging lampn (orfi); tha bells (g*UH(d)n and in 
tlio □hiiine by whicli ore luspended in the EeiuplM j and tJK!> 

Adopted for idal#* oapecially thoae pHirtraying liie youth And paMtor« 

□f KriBhrw, otv alt l^ghly ortLitk and lia^*& contributed very greatly ' ■ 

convi'otionit] art. Tise folbwing nublicationii wilt bo fojtnd uscfol oo re 
the cliief central and style* oF ln4Jian coppt^r and broffl work ^ j , OU 

Fanjad AXn NonrnEaff l^rotA : RipUng* Jourat. Ind.AT% IHS4+1.F P^* 
/tasAjiHi'r Capptr JPorc, t^c, pt. v.; aI*o ffroM, Dfthif ^ Jr 

iwni /-oAtf/f* I8i^; JohtwloiiB, .V/aneff. Bmii attd Coppff ^ nf^ 

in Cinl and AiUdary f/ui., Jun. B, iJlOi Umted PaovrptCKft : ^ 

Jaura. Ind. Aft, 18Sfi, i * pt. 7; Moradobad Warn, Lt ^; Orooke, Cgpywr« ^ ^ _ 
Mtr^par*, ic, lft^3. No, 4^; Dumpier, Jfonoff, and Capp^ 

RAtirciTANA UextbjiIp fsoiAi HandinyH Jaipur Afitfr 0^. 

«n4 MiFtd Afmi-vxtFtt af Juiptir. Joum. /nd. An, ISdth n* Nn. 

Luchww, KodSmift Copper and J/roM, ^ic,, f,* ISO J, No. 35. BonSAif = 

Copper Prt Sc/VkI of Ai% Jmirn. /fwf. 4rf, ISSfl* i.t NOf 1 i l Bra$* and Co^^pP 
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COPPER 

SALTS OF COPPBB brass 

Jomn. &c. Art*, 16ttS-7, «i.. No-M. 13- K«^ u'! 

|H14. IOK-17; roM/ore VFopI;, hncruMtd Jauen, Ind. li™, I., ^o- I4i 

H..14«.r, mtunf. Hrajt* and CopptrWartM, 31^ 

»ta*% and Cwptr Hare. ISSM. Bpso*!.: ^rt .Vanu/.. l««S , 

and Cd^r Maniif., ISO I. AiiaAM : ClMt, Ji>rttt on Capper and flra« 

IVttfVj in jiwim, lft94 ; /ni, *4rt af 4S-5J. 

COPPER SALTS *—The most important ifl the Sutphaie Bluo-Htonii, 

(iil^a-£ulirij)p mor-iuiiffflp «/**»*- iurkhu, qf^^qtirnd, douim. 

etc. Spooking of thb Holktid For pmnv ymn 

pVTitoutu ilcposita in liulia h*vo lnxn tumfsd to iiocount for the inaBHif^iire 
o! sinluhk suJplifttefi of iron and coppOTp’" an ol-io in thv mannifoi^tiiTe 
—the doublfl Hulphato of alnmina and potaah. Ho then dificuss^ th* jm- 
portATit e of thf! nwnufactuTB ot cutlphnne acid (mc pp- &0-1) aa a link ui 
clukin of prodactLoii of niftfiY of the imiKi^nt ohomical and memt- 
largical iiidustniiw—nueb aa siMipp glflaa^ papor, oila, dyes, fito. He fnrtber 
p>in(j 3 mat tiiat it ia a by-proflilrt of such value os to ailmit of the 
ftnieEtingof otefi which it would he impos^hlo otherwise to mmertak^ tint 
Europe the price of tmiphuriu ftoid bus been neducedT dupn^? too 

, -..A . oi.iL iL ... _1 _i-liiu 01 nnri -nklJm 


&4lJ[ibiiHq Ai^Ui 


ni 


lOrl years, fmm OO to £2 ton, and in conwK^uenoe thii* origjnatetl suuh 
activity and fai^reaching competition as to h&vo all but exteni™at^l 
the anrient India^l maiiufacture of almii, copperas, bliie-atone aim tbe 
alkalis and okalino eartha, roducffl the export trade in nitre., rendered 
the amelting of copper ami BOii'eml other rnetok no Jongej- profitable, 
iobbe<l tbc country even' year of nearly M^pOOO tom of pliosj^tic 
fmtilisorB. imd conip*Jled Inia to pay ten million sterling for prmtic 
obtiineiL in Europe from minGrals iilentieal with those Ipng we m 
India, Under the sccoont of Alkali# and Alkaline Earthi {pp. w, m) 
it will be found that this Bubiect has been iucidcntally oisctisaed alrimdy. 
Bo again urnler Coil and the Mmmfeotnre of Coke fp. 347) mention 
will be found of the loss to Iruilla of a valuable^ mannra. Hence it 
may faiiiy be saitl that a more important and more imme^Jiate dirtytion 
for developing iiidia’s productive resonri'es could hardly be inentioinMj 
thiiii the utilisation of her pyritoiia dep^ite by the mode^i eyonomieal 
nifthods pupsiied in Europe, Ae exemplifyiitg tbiB rontention it may be 
pointed ont that tbe production of sulphuric acid from iron pyritoa waa 
In Germauv 356,149 tons in 1682 ami 754,151 tons in 1898. Of that 
large i^iiantity otily 25,000 tons were e^rt^sl; tbc baknee was uaefi up 
in the tierman chemical indusrtnen which within the past three-(^uurterH 
of a ceutnry have expanded from a mere nominal value to a capita lisa' 
Uon of £50;000,000. 

The manufacture of topper siilpbatc m puraued in India at the present 
day is on a vexy small Ficnle. Tlie knowdetlge of its |u^ible production 
from pvTit^sa has been poswesM^i by the people of liu^a from a remote 
BTitif^iiity- The pure iiilt k, however, impottefI extenHively from Europe. 
Midiem! writers, such a# Dutt, gi ve particukrM of the methoth of rMnemCnr 
pursucfi with the salt that h to be uwd for metlicinal piirposcs. Tlicse ari^ 
yerv poMciblyof ruieatioitable advantage. Blne-atone k citeriEivcly uscfl 
in mihiicme. In dyeing, nod as all ingredient in one of the b^^-kiiown 
#niJ most valuable ftmgicidcs—the “ Bordeaux Mixture/* (See Camellia, 
P 229,) 

Copper AceralCp Verdigris ie tiianufncEun?d by the s-iriola*^ 

or vinegar tnaken!:. They buy up copper filing^ from the cMppersmiths. 
Thene put itito a jor unil covensl with «listilled vinegar (oro^). The pot 
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id clck$ed at night but opeu during the day. AJter twentj^faur hom tfc# 
arag is poured oH and mixed with ^ater and Jeft to evaporate tmtil cmivtbe 
zitngdr remains. Copper acetate and the ardenite of copper an 'usfd 
m inscoticides and as colouiiug reag^^nte* ^t\gdr yields a blue-gnec o! 
groat beauty. [C/* Ho4>v» Mmog, Trade and Manuf, N. Ind^ 1880, l&a,] 
TRADE m COPPER, O^Conor {Rev. Trade Ind,, ie&8-&, |S} 

saVH^ ** The trade in thw metal follovrs. closely the fluctaatiDnd ta iti 
price and in the material condition of tho people. In a tima uJ 
scaroity and lAmine the linporta fall in a marked degroe, the cc|Fpfr 
otensila o£ the household being the drat articles parted with in tb? 
pinch of (UatreBa. For the time earthen utensib are fiub3titirt«b 
and the stock of copper in tho bitmers^ shops accumulate** Wha | 
plenty reigns again^ copper pots are in aedvo demand and the impart | 
trade 1* lively/' The inatability of price owing to the opcratloti of 
specula tors b another factor which adversely sheets the Indim 
[narket. Any rise of price baa an immediate edeci in decreisiig 
the demand for copper and tkrowuig the people book to eaithearan 
iReP.y lx. 1901-^, 9.) O'Conor returns to tliis subject and obsu^rvas. ”-So 
much, hawever^ is this trade a *ert of economic barometer mesj^tmoi 
the presence or abseneo of pressure on tlie people, that the figure* of the 
trade merit attention :— 


/jnprjs in of C&pper. 


lS^fl-7 ,. 

. *, 240.648 

1001^2 .. 

.. IK.S&' 

]B97-« .. 

,. 322.348 

1902-8 ,. 

3»,Srt 

IBM'S 

.. 281,301 

1903-4 .. 

.. moai 

ISM-1900.. 

00,848 

10D4^& .. 

.. «7.213 

1900-1 

„ 159^371 

1008-7 .. 

91I.9S9 


To the leturns quoted by OX’onor have been added (os a nuittef ri 
ccnvenieuce) the igutes for the yeara 1903 to 1906. 

Robertson Trade ind,, 1904-a, 6} remarks^ After five 

of steady progn^ the imports of copper havo lalEen by 1'3 ptr mt. ii 
quantity and 2^7 per cent, in value.*' "‘Owing to the rise of pric#i* 
Europe^ caused by largo domunds for America and ChinSp of tew 

nil wrought and wrought topper wens groatly nsstricted liuring the ^ 
quarter of tho year. The sensitiveneafl of the indiatl deinaod te jirtw 
i:hsnges is alw'ays iiotioeAbIc, for besides its inGreesing use fur iniliiitr* 
purposes^ copper us the material for houseliold utensils b an aftiGle « 
grtsat unportoacc in the domestic oeononiy of the people, and their shiW 
to satisfy their reqniremunte is regulated ^t by their material priKpefl^+ 
wdijch is princLpslIy a queatiou of good or bail ervpap and seaonrdJ^jbr 
the commodity Iteing cheap or dear.” The uniinous decline thus 
indicated beesme more marked in 1905-fi. when it amounted to JS'l' 
per cent, of the qnantitv and 32 per cent, of the value. [Cf^ 

Trade Ind., 190!j4. 10.] 

But to obtain a full conception of the trafTic it is necessary ^ ^ _ 
the above importe of copprU' those in brass of all Irindn. These 
from lOpUOU to 12,000 ewt., valued at from 6 to 8 kkhs of rupue*^^ ^ 
graud tetiili for the years 1902—T thn* became i —1902—3> 
valued at Ha. 2,0a,28,158 ; 1905-1, 444 J88 cwt., Ks. 2,23,37,805 i 19^ 
457,043 twt., R*. 2,16,6&,70ti; iSMhJ-T. 223,097 cwt., lU 

The major portion of the imports come from the Onit^ 

Of the supply (copper only), 433,091 cwt., secured by India b 191^^ 
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MISHMI TEET 

ihr tarpwt s^iiJiiitity imparted in tbc last five ymrtt, the Ufiitwl Kiiigdarn 
flupplieil 293^5^^0 and enoh ol the followjiig e^untn^a foniiabcd from 1^,001 ^ 

If} 25,000 viz, CeykiiiT Monjrkong, Belginui, GemiHiny ami Japan. 

Bombay takcE by far the ]iirgi*#t nbam {22i,J?74 cwt. in tOO^-4), followed 
hy Bongal owt.ll and by •^tadra.f, a krig wuy thirU [34,501 cwt.J. 

COPTIS TEETA, \r*i/L t Br. IwL, i., 2!^; 

{ipl Gfiiokob 1003, 54^-^; RASPNCUt-tOKK, Coptij or OoM Tliread, 
lUa. indjntra ( ? indpnirdn)* pita-htrosana. A anmll steiTifeea 

hi^rb, with perennial fnot-Btockp met with iti tho temperate regioiia of 
Lht Mishiid bilUr of Asaain, The pkota are said to grow on the 
^■roniril among the moss nroiind the BtctiiB ol tfWH^ 

Vvty Utt Id, iJ any, addideiidl mfi^nulbtioa is alnn lha publicAtjpii 

i>f tha uid the origmal ortkla ihonld llh 3 wfor& ba cojuniliaeL Four 

rsMona, \t will th«W bo fotmo, W^r^t given for t]ueatiQimig iImj alMiute idnuti- 
lintion of iho tonio drug propuwl fram thift plant with tbo nlanw'r^ of eaHy 
Etcn>3x4n wriior*. 

The Bengal supply coEoea thrangh Abeoid, but a ChineM root, identity sa^lj' 
of whtrh muAt ba rogArdad be uncaxtnm, m nlnO imported intn ts4m Tba laEtor 
may pcaaibly be ft dJ^aroDt BpoculH of for it ii to bo obfloreed that- 

r. afferdfl a roedirinA] root hi Japan, wkOat c- tw/ifMrF, Sniiib., 

yboth a medieimJ fw t and a yeUaw dya in l^'arth AuHiriEsa. [Cy, WleaiiMp J>w 
HoM. del if,, 4TTi-3 But the thiekor Chiiwaa rhijcomo oi deeotil^ 

by Dymnck Boama to raesaU iama of tho fomu of itnJUti or kvtu, tuob aa 

rAijn atHr-jnsn, ifi7ritrcn iin ri.+tf'i'tiB-, /pw^plFirtliw-w#, AI*e‘»'r-rJii 

at^- Tt \m jost pooHibla hlao that one or other of thfioe roota may bo Hold flulaniiaAii 
M liiA in tho Upper and WHtom Provinoea. Indoed J. D. Hooker waa 
actually preoetited Id 3ikMm*'wlth a iumdfuj of the bo^coUehI " Irriti," which ho 
idaiti£lad on PlrrwrAr«^^_ It would thuft iiaom highly likely tliat ibat, 
tteing the moflt obumiBiit Indian equiviLlant, may liave b€!«en at on early 
»Ute £denti5od with tho ctHoicid fndmtrdffg and ooUod rndmindji.^ At nil 
^KQta it ti largely ffold thfotighout India and u ^oquodtly mentioned in 
The Bower MefnUEtnpt of date i!lth oenlujy. 310104%^ it ia worth noting 
ihmi i-Biitim. iUrbreim. And 4oubt1e« many olluiT yoUdW bitter dru^ 

^mtoin which. It wnnld eeemn c^mtitotofi U!»ir efBcooy aa oye^ 

ofliviH. For oxunplc, Efum MuMonrie and other Locoiitieft OH thelfrW. Himalaya 
tl^toorta of ’THtiUprrnm /hn^ria^hMu are eoUoctodand inldunder thenaaun 
AitdhiMin apookfl of thoroola of both a opd a rdvr^MtiMm being oaed 

In .AfghafUBtan an n dnigp whtdi le there oaUod mdmfrdm Two MuupleB wme 
BEomcEKid Bhadkixt and found to contain O-SS and d'5 oenL berberino 

rmpecttvely (^epi. Ind. Afiw.i llM>2-3, 2ft). In eornduMon it itsay bo 

linted tlnjit t'r Trrtm and the uae of mdmirda ai an ey«-HJve WWf* unknawTi to Ih* 

Kandtrit medical writore—they oro doubtlott of MdttfJnmadon introduction. 
iSkte serbarij, p. 13^0.) 

Apart from tho utiliention of t'^ptU oa a oollyrllim Of eyajO^vo, thn root Dolljviiiiii. 
mokei a valnobte lonie in tho dcbElity foUcwing fovem, otc., but it ie not a fobri^ 
ftige- There appeOlB, howevor, to bo ft COluidCfabJa daniiiind for it in Indio, 
and It might be fcitnd pfuStable ae a cultivated plant. But it may bo here added W^rai enjIka. 
that the Miehml peiion nenaivta of a mixture of powdered Ifld with the pidp 
t»f On acid gluliztotui fruit auch oa wp*4-ii,»m. It id goAOraUy omployed 

hy hontert for kdliog wild oniraala [<7/. PAop-mnee^. /«-£, in* {app.h D^--3j 

Tlic Miehmifl giither tho rcota of tbo f^fd, iewdrdd the imd of the rainy iwoKin, jMe in TH^ 
r.arry thom, fxioked in tiny wickef-work bddkcML, to Sodiyo, whore tlwy «u 
flight by AdOdmimri juid Bengali morcha&Lo, appaiwtJy at about (Hit ok, 
drug found in Bombay comee fruTn Chinn ein Singapora in bulk, the better 
and ibinxkor root fetching about ^ 3i per Ih. and ti» HKCfid kind Bi- 3, 

CORCHORDS. Umu ; FI Hr. /nJ., L, ; TtUACKM. The D 
jut* Fjbr& of commerce, Jew^a llaUow ; the paita^ jofo^ kdlasf^ 

Bandit authors (aoeoiiding to Skeat. Dutt and others)* It ii^ however^ ^te, 
oy tto meatiB verj^ clearly ziar Idly in^Ucatod in the cla^c literature of 
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rortlfcfl oi *. f . ^hiip Ijjflt ftttJunH t* ftJily J foot, imd 

0.^ r-. 

tl«< ^ ^ X i[^n> i» 411 Dciminidutiwof 4 «r 6 l^t ol 

|(el «tt '* detieal tmtb jJiM rooty und»r ilwoo oirTUIn- XmlMf, 

5a&Ea-sss!s?ss? “ 

S3r^H^,h 

fe’k. Si; 

■iMu^y tT\»M?eo peoulifcl-i™, _ „Ejd fuBlnniflu ivt jlIro in thd rEim 4 t^ <uiil 

fvf fcM5(l and nati^ oF aI wm. n i lf+ tliiiKsfun% one wft* 

(nuho^tj ^ u ^ tuo ao,«,«ui pt,i«t wjih 

opociioon^ of thk *01. 

I iijilVft in. 1.11* jjicrp^JFKi^ I ™a„ T-k- EiiwfEil to tzivo iwrv tonio 

h, ,.10 ™ tho dcltto w N« i" 

W ChiO*, or in jAfinn. ith mo oxwpu n t . Arnbiu vr ,lnn'pi«i, 

litllfl iM known) thoro »ti> mt oto^pSw “t /rJ^Uitnop AnMui Iby 

ifsi'i, Sti .»s." S; - "y 

.. U. lypM lop. 

u£'i;.irf”» ™>. SiSw X’jrwull? 

si,iT^riSis‘:“is:i;S ! "s 

Tword- LmiIv Irtm Pmt, ^ irn«th fowftil in a 

frMkti^Biily comploui Brt*. but nono ol thorn otnW to Itwvo bot-lV loiai 

'r» -S 

il«iiinatiiy.lion. Yl l» n ooltlvot^ plonl ot n vrt> rwlriotoa oroa. ona i iw 
mbjert to (CTfifitor racinl modilloation tlian tli" ™Kt 

C. olltOPJuH, Linn,, inetuding r. 
ii.. 592: C»ttto«tTi\... J/ort. 15^1 4* f. 

.Egtfpti, 1592,39Mid t.: Pnririreun. Theat- ^ 

Atm. Bot., 1G96, 17 ; Phjt., t. 127, ff. 3 4; iv ‘ 

101;Latiitttck. Bne^l. Bot., 1796, H., 1<V>, t. 479, f. 1, Bo«. 3%., 19--., iv., 
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f. 2810 [but fruit a little too pultitftd); Ricbtcr^ Codex, Linm.^ IS40^ 
525 [ehon'E that liuu. includeil Fluk,, L L2L f- 8p imcli^ thi^ spe^n 
and Bub9€<]tJeiit1y fh^od it luidcr G. (Eiluntui, 8j?, PL, 1752, 7U ; bui 
Linu. cites in ad^tion Bro-mie, Triumfetlaf in Ntd. Jam., 2H2, t. 

L 1—a plate that in my -opiuian ii« mthet C. u^iu),, Martimi, 

FL Bras.y LS42, JciLp pt, iii*i 128; Prajiip PlQnis^ 288; lifei., ck. 

Tile vernacular names usually given to ttuB specica wiiiot be at:€ept4d 
03 separately distuigubbing itp though han^pM U its most general muAif— 
a cixoumatance indicative of its frequency as a vreed of coltivatiun. Sa 
also the fibre of this form ia perhaps that verj' iip^unrany dwigetated u 
dkti pdt or ^osAo. Moreover the plailt is (even in India) the edible spedu of 
authoiEp and it is jnet possible that it ednespondo with the Jew^s MaUoWandi 
even the meh^iaoi the early writers. Mukerji (^aFuJW>A Agri,, 1901, 
298) wouldp howeverp seem to think f. ntp^fahirif* k th^ vegetable sod 
the medicinol form. It is thus possible that the ieoAxs 
aboota of both specica are cateiiK The Indian names—itclfifej fa eomiptiofl 
of the Sauekiit imdiA'a], etc.—tnuvp howevefp IteBcceptod 

lia mainly denoting the present ipecica. It Is, therefore, somewhat sor- 
prising that the plant figured by Rumphiuj as the ^ of Bengal rbould 
have been f- enpstthti^is. Thiii was most probably a Eiiktakia due 
to hia not having peraoniLlly Lnvestiga^ the I^ngal plant. The 
fotina of RunipliiuB (his ouftivatod species) is iindoulitedly, howeverp C, 
while hw Gmj& agresti* (or the wild form) is not a epecirt oi 
f VjrrAojfiK at all It would thus oeem fairly certain that LiniuBUa ™ 
in error whsn he identihed the latter as and to tliia 

error very possibly is attributablo the statement made prhaps more 
emphatic than the facts justifyp viz. that is indigenoui tu 

India. But it is curious tliat Rumphius should bavo regaidsd t. 
ra/isufiiM^H as the Bpecial cultivated form, sinco iu Egyptp Africa, Atncri^^ 
and India, is the edible aiid hence the cultivated plmt 

moat non-Indian authors^ Sir William Jones while dkoussing the ia^ 
incidentaliy speaks o[ the “ Capsular Cordurrm" 
that by ] 795 the two forms may be assumed to have been flccapted by 
Indian botanical authom as distinct* 

'rhs hsavM of Hi*; wrifari^iH ojo usually giabrouai oiioapt o£i the peticlwi 
and wins of the undcreuiface ; the fiawsm j&ro uewningly larger ibaa 

; 11543 cupfluta ja dnngatev eyliniirjcal, tuui^iy not imitcrially tip«W 
at either end, glabroue, nuAOth, be^ Inag, c«tk and valvua 

four hut five act unDommon. It vrtsiild laem that the frente arv lonifir'r. shiefew 
anil iiDooiher ia the Atncan than in. the Indian fortnap tbouiish 4*pp*iWirdr ^ 
^wt im irnootb when DcUeotfKi matore aiid warled when immature Sopie ^ 
the MnsAii and Egyptiazi forms have the fruit ai both ™dJ i ^ * 

not true of the Indian plant. 

Habitat—In tho FtorO of Briiuh Tndi^ (JLc. 397) it in obevFved of thw 
that it is indigenDua in many paria of India, and diitTibuted by coUivniiwi 
tropical CoimtrUw, The chief oentm of Its Indian eultivnl ion urn the dtitrWj^ 
Third wan, Khulna, 24-Tnz^aaafl. Hugliti, etc., but it ia met with hew ecdtll^ 
oomplolely BOGlinuitfeod on rCa^dJ4 nnd nmrgimi of fii>^da atl ovxr India fo'l 
Burtna. lie eloini to being etrietJy opoaking indigenOtie, howevar,. * 
doubtftd evidanea. It is certamly more Inquently and ciom widely met 
in India than le rn-ri^^ii^MKlw. It swEne ateo foJriy eortldn that in India it ® 
a much im vaiiablo plant than %hn ** CSpmilar CofehoruB." But it may be ™ 
(bat- while all the loritia met with in tho Xndiiiti fute ariMi do net [on the 
standard) amount to,^OrB than caJcivatedracflHp than ora nuntoroue (dbed iflrtW 
nhst with in Alnca, E^^pt and Anwicia that perhape daearve to b* 
as dcfinJts var^LiHi. But cn the otbor hand oBvanl plants dnacribed by baun** 
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H StiMiM miglit vtiry gOMlbly ba more occurAloly traatod os variOti«« of thfr prewot. 

Bui i t hardly roatHsr Tor ourpriBo that a pDl^hcrb, nwt with throni^haut this 
trepii^aJ repon-f of iho Rjobo, And wlUcK Hm existod at loiiat for OoUtUlirti yndw Fot-bw^ 
nutUin oolrivation, Hhoidd havO MMumAd; a midtipH^ity of Tariotioa and ra^ww t in 
jiii*l tlMS fSOinpAre'fcjvo pAuciiy of lad tan forma \n ft fij^iiiOcont oireutlialanoO'- In. 

Iddifl it El invariably imtkd on TUffh and dry land, Jwrdly awt nnd^t tlu? inun^ioti 
j 4 vlupc^blo with It ia admitl^y infwiof a* ft ^urre of jUtr, 

find 111 fWVET eullivatfd whore *'- li poambK Bnt it ore-nalonAlly 

mm tnllor than ovon aomo of fcl» fonna of ^ p#pi i-#4rf«. jnich aa thf *JiMf: 

It proFm aftftdy ioflmfi. And Uik(* a lonflor timo io oomo to maturity (Sapt«mber Ewa. 
and October, iho dfijintt kMWWII boinR July). 

Id tlw K&w Harbftriu.m tharu nre numcrotbfi inlematlnj^ afttnpw of tliw apociH 
tt» label* of wh^oh nocaaioDJil Ly boar in^tr^iotivo uotoi^ A fow of which mfty vp^ntnasM. 
b4 hftpe ^piotftil T— S'rom India^Mndtm, cndti^Tltod fn i^hnsi ^lyaore fRotHora 
lAMimon Iw Ihn note that paper li mndo from it in BenRidj J Lower H^ngAlj 
Humy : Burma, Ava jWalh horb.) E Bolgaum, RitchiaX &aid to bo oaten but not 
niltlvated, though idwaya found near cliltiviltion ^foradabod ; ^tVmballa, m 
: Kumoon, up to 4.(W>0 foot; Kopftl j Sfralo, up to 4pfi0ft fsot in fioldfi. 

AlishAn.iBtan, reodai'dlefl and dalda? Sind, oeoaaiiniBily. From ^TStfio -YtianAn- 
Fmra C<yfiMi,up M> 3 ,CH>Df 0 ot. Flmim Afri^ andEgypt^Ubarim (fiirH. H. Jobniton 
contributw A plniit with very Iftr^ wnooth fruito, Ond narrow* thick, tod ihft^lv 
ficrniio : Angola; Srtiogombia | Siomi LaonOh cEiltivatod; Zaniboii 

(vomaeuiltr ELamo icrtrie ^ oatfn): Srifjer livoiP, in. jloldi j Kordofon. «%» of 
fEeldA : Kharto om; I^nko Nyaa** 5 Crsnaa Hivop* Old Calabar. From Maaotm^or. 

In iho Wr^ /ndw^^Cuba nnd Jnmaicift. oii!t|vated from CflloulU aood. J rom 
MauriHu*, tatroducod bofore 1864, now a uwL From Jma, PhiJippirU*, nfce. 
from dftflrvUi'a^AiligAtor Rivwr (loavtA vnry narrow), oto,, oto. 

€ULTiyATlO^ IN INDIA. 

MiMtitrr~—Tho hhitory of tha modom jut* induftry ia oxwodill^y intoreatinB ffifltory- 
tod at tbifl Bamn timo elawly oiwDciialod with the Biitiah rule hi Indin^ 'fhore cliii 
ba hfetle doubt jut^i ftbre haa bwm known in Indui from ensriF^ativoly auciont 
than*, hut tho oonfuHion thnt oari#lod, ahmoet down In thn irnddlo of iho iSih 
oentiiry, in tlm use of tho word^ m*. hAanjo, pdt, ffonC, youki (punwy), homp. ole., 
randm it often a inattOr of auprerao unrortainty what partictditf fibre may ha^-o 
boon indicatod by tbo majority of writon who U«* one or othor of theao uAmre, 

It would EHwm more than probable ihnt eon-hemp ( tho fibre of CiutUarla juncaa, 
reo pp. 4KI-7) wftfi batter or oorlior kna wn to thntocicnl Hindu* t hto wore Juto or 
oTMi the truo homp (CSuuwMi aatlvfi, iOO pp- SSl-fi)'. ^[oreovnr, it an almost rfifo 
io aaguiao that far mniiv Oonturiofi tlio namwi lUntltfotiied were need filinrurt 
fiyuonyiaoufilyf juflt an in modotni enroKMsreo tlioro are parhape a doxoti widely 
lUffereal Ebrw ahnaUed bermp. Horuco also the oxprana^ ft^uratly mot with 
in Indian modern toMle rot-umfi^ of ** hemp Olhor than jute*'" which ehowa that 
into WM viewed m bul ft form of homp that it had hoon found dMirahle to roeerd 
Undei; a ioparato hNuUng!.- The first Eominorcial mentiDU of thfl word ** jut*'' occur* 

Apparently in the retuma for 1^28, tod It arenM fairly certain thn vorruicular 
munr |idil \mA by thru boon fixed Oa the e<iiiivalent of |uto. In tha Bonfpd Rnnrd 
cd Tnido^ coiuidfatioTifi for Jontlftry 14. 17t>3. for OfiAmpIc, wo read of thconn- 
tiiinftd efforts mode to enlnblilh Indian henm ■« A remi^nEfiod tTwIe fibre. This 1* 
peprodttaHl by Eobort Wi#«U (Treafiwon /?rmp, 23) and ifiiiin ip Milhurn'i 
<himiai <7044mrrve (1813, h. 285 : ii.. MS-ll). Tt» returna qtbotod m the hurt- 
EDfintioaod work ore for the yoara to 1805, H x* pointed out that there Wore 
various qunlLtfM of hemp anch ml ** idiln, tod tho which Jaet. oa 

"it djoeS not grew to tlte hroght of ahova 4 feet ^ . . Is not a prcfllfthia ariit^Jo 
tfl the ItodbDldnr/^ Tho Itmvaa and tender ihoote are ueod os to ftr*fc!e of 
food." The plant Ln qucatinn wo* in all probubility •rj#*#Hu^. But, forthor 
eo, iJlnfiatin i* mmdo to " reocA -«i«rdm-powf and ^reaMreA-poui ” E Iho fortoer may 
have been r. and tho latter no doubt waa Wlfii-H-.-v# 

About the pertod indicated the East Ifullft Company mode a great Effort to 
diicow a rcmmI ■ubetitnte for Htnwian homp. ta b* araployad in the mtoufacture 
of topaa fthd sail eanv-OA. Thi# led to many preotii^ tod uaaful diacOVerica. 

BoxborgK Wreta in tho Treujiw^iour of the J^oeiciy of Arte a paper on tho 
t^tore, pre|Hftire tod eomporativo strength of hemp and other vo^toblo fl-hrea, 
thegrewthof the E«t Indire f 1801, xxiL, ISOfl. rav., l43-5dj. In a Sotter ^ Mmtioti 

tot^Court of D^wioniof tha Company (dntod 1795) ho-tued tho word “jntfc" « 
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OoL Sir R, TwiSpIo hEM poiiitmi out (iiurfL ItKfl) ih4*t tJiAt nAsm 

liowevDir, ia of aVOytk^ nyuirt in 1740. It It4Ui bwii Uwiiih* 

]^ardcnc»Evomplu>W Ml LhoBoUltiie CttrdDmi^ CalcuttA^ Weffi in IVixOurg!i''BUmii,M 
thpy ftro Irj-tlAyp liMtivcaof OrbiHfc, And lienc« thiU llw v.'*iXd '* jutP^' rEH*y lun-r bn 
bul iui A njrl iniiUMl toriu ut thoiT n*$m for it—vii. |An4. Btit tW itR-klJint iininLHwwJ 
by TcmpboAiriMi tho word bittk forty >'<»« bofutt^ tbrtdntufit tlw fuumlHtioi] 
of the Botfijije Gjirrit^ftw, thooffh it je qiiitu Ukoly mII llkit Mmei xhH 

il cBiin*i fiUlM fSut. Tho origin of tSao word i# curiniw- It no t|r>Tibl Honm 

liiroct from tho f^onnkrit ** » i*ck*" but in modi^ii ruiMgOp in Ihfi rifin of 
tfonlo, it di^noioH tho nutrcotje of iH+Pit-fcfii lui# tiiua been inwifwTTii] 

fn>cii M libro Eo M rtHui. ^Mnithoror ciot poni denotridihA Mukmi ^ 

the tEli<^ hemp (r HH.jiJv4lfl ^wllrfiji nroed luudly bt fii«Oiuuwd in thu ptw». It wm 
EWtrly MpphM |o Boekicg luodo of < rmt^ia ■ fibre arid even to that of * 
helluo Humphiufl {Lc, 212) gave the jule plmil the nauw of pon/a j^Hio) 

The oorly referenOM to Uio jute plimt down to tlu» inif^o of lli^j ISth omtucy 
inay bo to be very lorij^y concomod with idiintifying the ptjt-herh whkb 
P3 hiy 17W A*D. J dnserib^ aa heing lued by the E^' ptiniuiH Coniiademhia li ii«rUiiiEy 
provaile EE to ilo tfoing tlm HtScwAM (fTHfoityrX) of the Araba. jSimon Januaiii 
t NTS)* for eiflinplet npeaki of the IbmVm HE liolng hawked in tho otreoto of 
ion, Itnufi’olf (1^3) woi apparently iho fitat traveUer wlio critleilly eioamid 
tiie (tiifocAMJfc which ho foniid being cill Livatod on the benke of tiw ^uphril^ 
end whieh he vm largely o«h>ll by tlie Jew* nttor Alcip|iM!- t’-arawlhoi 

(l.c, 47 J wiM. porhnpa the hrfft botaniiFL who ^gnrod it, luid hw m^ying l4«i 
OKf^llejit repnneniaiion of one of the AfnCW forana wientic-al wLlh Of 
ulhod to f, oiiiaM’tMH. ft hod been prepared by Geaner blit m'V’er pijhJjihia 
and ho lays Bfcrwa on tha feet that it Bhowa i1m> beardt'Hl bau of tlw (mH 
the Gylmdrii;nl fruit—characleri which bnd no E been provioia^ly mode 

AE oeoepEed by modem bolnniatft, wae IhlH in llH? Mi^Rta 
century dohnitely deLffirmined to bo melbcA ia. But nlthough thil pot-hm* w 
tho Arab wltEera and Eealeni traVolleiV {Inaiil perhiipii IflKMJ a.d. 
unquoflt lonfibly an odi hlo f’a^^ae I'w^i it U falrLy certain tliat the moforHinl aotw 
of Giwk anti f^tln authnra fdi^rrivwD., Fauaaniaa, Pollux^ NwafUuOt o^-3 ^ 

jure toxliloo, Yalea {Ttxi. Antiq., 303-4 <f off,} ia of tiplnion the 
cAifM olotliii 111^1 ught from Indin Wore titule of ifiEFd*^w» (Ibns. Itt 
tho molr^hinA waja ooid to be proirimxl from localitiw idAintifiod m LJjeia 
■h mfu fcj. TlaO hbre of the funner hwaJity ooidd hncdly liavo iKt® other I 
white thij latter toout |rrobahly waa r Ha Jf 

if gUowHl at piirfl]y nnd anuply tm iruidem exporiojn'o of the diatnoutiwi 
i}w dlifoiM plonta of Indio. . 

fn tifco Ain^-Akbari i 15110, Jamtt, tritiul-, u.. 123) icii>titLcm » rruidis fl 
■cloth (fdlb whether of jute, aun^hotup, or even of tile tmo la^s-mp L'ttn^ ^ 
Mei^rtaiiaed I but Jnrrett, in a feotnote, iihmtififw it with jure ii^d tlia 
of Raugpur. Thnt textile wtw, hnwevi-Tp mode al Ohoragliat in 
HUid thuo in the ver>' hcait -of tfi* jute cniantryi. flo tliat it riiay fH!-rliapo Jja ^ 
to Itav© been the jnto textile in whicll, aiioiit tlae lime in qLWHtioiti at o™ 
tike ikoorer peoplo wp^i. clad. Far two centuriM after EJie date of ine 
inw,ktion la mjMki of any fibre or tox iile ihat couJd with oertmnty be 
laevn jule^ though ttll coatM ttixtale# appear hy that tiuio lit any rale ^ 
been npokm of M ^unn^. W. FoBter, f-or example, Ii4w drawn my 
to a pHonoge (in fSr^ ^ofiteWet /«d.^ 340) of datesuJfnt Ifi21 in wh«h 
aea spokim of oa gOfinwt" Thin could not have Wn jub* ololP> 
prohikhly waa a textile of < npriFr#Ww or lifttfO ovuin tc the 

lime juto ia not pfodui'ed in the iBornbajr PHseidency. 
coone lextikM mode In EnglancL ahout t)ia lime here iocILoitted, 
in Feniaoa Saekdeath Londra^' fFryer, Am. E. i*vt. npid Frrf,. J 

224), and it u thus even queftiimable hqw for tho oimplo UM of 
oloath'^ or its vEmncidaf eqtiivalfint Hif*' eon bo ooceptod oo 
libniL Fmquimt menliou in laado by Foator {Lc^ 76) of 

ntticleato besemt from Slirotr to PerajJL ^ ilngtia'i 

In thil camuiotiDn olicj it ipay bo rogardt^d aa significant thilt 
eoriiaat aeientifla botaiuBl) ii oilont roamtUng t|ie apecuM of 
both r'-T Mi w^m and t ■■ «lJ iori mm have bi^n ropealedly 
to hill timo on roadaidiH and m wooda of otiltivalion, Rot only in Rli»«® 
country—^^Malabar—but lieM and there throughout both Seulhem wm 
Indio- Un tho other hnnit Bumphimi, Ma flJte£Mly pointed out, 
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it bTlU Pliier |H>t-hf?h " of iMt ffluntpy, whoto it i* known « f«^, 
&1S oo^try tho oood. t«*a bcoa ot.1^ i-y ■«« Imt 

rj^^DhiM nwwnlina tbo BonRwi (ihra. anti hk h»»‘.ns Iwtl ii>MJ«l 

klilii; o^|iinM 0 *flbro,^ fMitiiro* ot hk rtmnrlw ^‘gurding 

«W vkwed laoniMiiloor tho oUtomont of its boltijJ tlio tlsu'f #oj of to) tpot-<>^y 

howov^thnl if <V bo nOt ll^SWOtlS to 

known nnii oultivntod in H>»t toimtfy for mimy wiituns^lwn. m f^l, ™ ^ 
tltiui onn bo shr.wnfor it in eonnootion With nny othof <^if>- 
Pffinrl^d^Otion wWcli iUontifioo it with Atwion must bo (lisrai^ «» 
□no of tho nunH'foxui onigmns of tlw litatnlD,™ of juin. if U to 
MOtlior of tho mnny ovidom'os of tho olow ossocioHOn of Iddm ond AinonOn 
iUliatiipluhwl bv til* 8p«Hii*rtlfl wid tb* L«rtllgu*». _ n 

Emriy Production .—It ia a soniewhiit ciinthU* uificiiniBUlH-^a tlu* 
bm^kaiiHTi-HaTiijlton. m ihe fuat oi tSifl ink contiiry (Stat. Ja:. 

Dimi, 198-aj, should hftvo oxprcflftcd thv hope tUt jute (or, aa h* ^Ucd 
it v^) fibio ihoiUd under no ciniuuk^teucfia be allowed to divert the ut^ 
lotion oi the puhlie until ft fair trial bad been made mth jiiou-henip. 
At that time both Koxburgh and Hamilton wj^ engagwl m tho Heateh 
after aubatituteja lof hump, to bo empbyod jot tho nopM and 

of Ibo Cbmpntty'a ship#. For th« purpcw Hsmiltos 
eirtcndwl tttilisntion of jtito. It ww not, however, nil 1S33 
■ocount of the jute oultivutiou of Diiisjpui w^a- puhlishciU mid he there 
rapiitiow tliat ikw iiuuutltiBi of the nloth culled tai or cA«W were toHig 
unitluced. With the enhuiiMmetit of maniifnctiiniiK enterpree iti burope 
eauie the deiimnd for foreigu food auppUea. Thk ueceiaitutol «• lucpksinp 
browWoii of Backing and panking tuatenal#, which it was early revegnwed 
Mutd bo bent met be *W estended production of futc. In eoiuwquenco. a 
Jureitrii demand for thw, the cheapest and moat aiaily maiiiifaetiiTed ol all 
fibres, was efeated and nkpondisl to by tho niiltiva^ni m 1’*'**'^®"' 
Northern Bengal. Thu proiluetion of giuiny Uip ^ufi rapidly bts^ame 
a Tceognifteil part of the Bengal pt'nsant’H work. By on y, 

European muchiiiety began to compete with (naiitial kboi^, and os in all 
other parta of the world, in due tini« gained the day. IrtctiM 
lianiestead iu the jute tracts moy be seen to liuvo a tew bundles of jute 
suspended from a btutin in the roof «t the verandah. Tbit aiuoimt ol Out 
fibr* b AnjiHAllv span into yam *ticl worked up, m rcsjaired, m » riftj? 
and rope, or is Wen into yunny cloth or bags. Iwr by year, howevH, 
this domestic eraft has decreased, and it may aafely be affirmwl that tli« 
deeliho in hand-loom jute-weaving is far ijrcater than of cotton-weaving. 
In fact, at the present dav hand-looni gunnies have prai^cally disappeared 
from the markets of the world, mid yet so late as 18fl0-l the returiis of 
foxeinn exiuirta from India had to he clivided into two settiooB: (a) t»ww- 
(torn: and {b> hand-loom. But that the low of the ^nd loom industry 
has not impoverished the jute .Ustricts may be inferred from the fact that 
in no part of Bengal are the poor now clad in coarse jute sarkcloth all are 

able to piw nra cotton ganneiite. ...... 

A W—It is impossible to give eiiact partifulors af the toUl at» tiader 
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ptoductiwi, Compliinttt liave been heard of the expanaioji nut beinj; as 
rapid ae could be desired, li this be the case it sc™ possible there o^v 
be sonic other tausea than the iudifEcience o( the eultivatow- In loot with 
improveil rail and river facilities of tnmflporfr the oaqiansiona of the past 
starkd every chanme of bciiig cot only tnaintained but even enhanced 
inatenaUy+ 

seeiiis to be capable of culrivatloJi on almost any kind ol SolL 
wil. It is leA^t suceesaful and almost unprofitable^ however, on laterite 
and open mvellv soils, and most prodimlive on loamy aoUfl or rich claj^ 
mixed wdth fiftnil As akeody ohssirved. r. ^smorhiK requires bight® 
land than f - but there is something as yet unesplained 

that control* the production of thew tyro fonns of jute and rcstriote theni 
to thdr reapeotive areas. Speaking geiierallyp the finest quaUtioa of 
irtipHufuris* are produced on homestead lands [suna] wueh aa that 
required for otw-cioe, pulse and tobacco, whioh crops nre acoordingly ro' 
lated with the finer qualities of jute. The courser and larger kinds afw 
grown chiefly on «iJi lands, that is to say the charj or randbanlca mid 
islaiids formed by the livstB, and on coinpletoly submerg^ lands or 
even solt-impFegnatcd soils, ouch as thoee of the Sandnhaua,, but moat 
of such inferior laiuls are better suite^l for tV ultforUtH than for f\ 

It hEis been sold that the best quabty of jute is obtidned ejt. uyi 
ftem loamv soils. Clay soils give the heaviest yield, but the platite *f fluch yilu. 

soils do nut ret nnifomily, Sandy soils produce coarse fibre. Plants 
grown on inundatioti lun-dU produce Btirlace roota that injure the fibre of ^ 

the portion of tbo atom from which they arise. LMtlier is dispowd ftirtei 
to think geographical and cHiuatic mfiuetiooa are possibly of mors value 
than the composition of the soil. 

ARSAS.-^A hot duap climatep in whi^ tbnro fa not Um miurh aotuol New 
fifeUx c*pociaily uoi the furliy pftrt ejf the tHtosum iiJpenift Ul* iniMn' adTiiiiia^eTM AreaOi 
nkoteDrolDgical rsqaiiezDonL J 30 th. ciuiiii4D9 and iwjtla ftppsrMilly identical with 
thoflo of the Ckuigolic and. TiS'rahrMpUtra vafieyB- bAVo otl mora ihiui one occhbioii 
b«fU pdEated LU Bs hopofu! Uapt Indian arpa*. hut atill failuM ha» ie far iHidlcd 
bom the oQerte nuide to *atHnd trultivatien into theeSn Mr. R, &, FinlDw (Juto 
■pociolist to the Goveromont of EeAtom Btingnt atld ABaonl, to wlwm nalertace 
bu been. nhove) Iriftft publiahiHl an socount of a tour ccndnoted. with n %'tew 

lo invfhiti^to the poflaibility of esteodm^ the oullivation of juto m India to new 
iroM, Dihjir. hv thioks, hol<hi out the hcHit jrtfrtupectJi ef BUOCm Rui thw- efforU 
in Ihil diieotiun Imvo fUMSed beyond tho cxpelimantei atn^. W the crops obtainM 
have bwa EOed ned tho area nn expanding one. OuUido ByngnJ* UW ol^atie 
odnditiou# in Arodrae hf\ (bought more favoumhlo than in other pnrU of In^ii^ 

The ■labor coast, $onth Kazmrti^ nnd the dektUfl of lb* throe rivsra, t™ RambaT 

Qodavari. KiatEia and Kauveri, Trtfn ideal eontiOa fJoinbay was lean fijvortr^ly 
Nktuatod hut the oxpermieiita With tb* irrigatod BcldA of Sind would be 
io with iutorfisU and it was postdbln that the inigoteci diatriotB of l^ooiut, the most 
westiifly portions of the Pn-ccaia. and tliO Kotnilak, and Iho higher loxid# in tlio 
fCisnkan might be found miitahle. Lnetly. in thol^ntril FTOvmces, expcrimon la 
made at Nnarmr had given indieationa of auceeea and were Well wnrth perac- 
VBTiag with. rc/. HviL Aon. /njt, Ptua, IWU. No. S,] Jut* ^ 

and ui baling tried in America (iDed^a^ L''jt£/iif PUrri e/ W orid, J8U7. 

in Mexico {mno below tmdhr Trade 1, in Afrioaf Algeria, Fomiuaa, etc*. Untea. 
among nmny othar counlfiet, with but mdilTcront rwdto. Of Fciaia, Lord Cunen i-iskia. 
(Pavm athitke P,rnm Qtie*(K»i, iSWj l>i., 40") »»y* th»t it *• oialtivHtoi Mtit uawl 
for making ****>r» (j^i, tb* amount of dhre availehli*, he adda., i» insufB<i«it+ 
hcEWo a aleody import from India takoa place- Freeh offorte wtih it i* iindcr- 
iilood, being acnlerrfliplated in Upj OongP valley mid in the Gold C^iaatp and theae Cwifa. 

be ffUccMaf d 1 if cbeap labour with the raqiiuixl knowied^ end indiapcneoblo 
pwaai’crooce can Ih envured, Th* alarm recently ojqireaeed regiaiding ccmmrrt^M 
pcoductinn of jute in Hongkong may pcmibly ^ oiplanied through the fliipplhifli 
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o£ Tonida and AfUlii^Eii oiportcd fvi BcJnetonfl- ft nmy \m ftddod tlbU 

pcrhapfi the forvign ar™ ol which Indto I 50 cd kavo 4in>' tfCfUisUft imati&ty fwo ChJaR 
and CcM 3 hin-China. TC/. Sly, a/Juit Cwit,, m Joum. M., l, |iI. itL, 

2^1 ; rinlow, m A&r*. E. Bmg. and Aiwi^Tj*, July lft07. Hpfi, il] 
Prepjirmiton of Soih—lt mity bp fetatod that, whfrii the crop ia to bf 
mU»J on low knda, where then? in danger of dprfxliDgp ploughing cam- 
iiienre^ eadicF tliftn on the high landa. The inom clay in the soil, the mn 
frequently ia it plougbed liefore sowing. The preparation thuA commei^M 
in November or I>eeewiber+ or not till February or even ^[aroh. The soil is 
generally piouffhc?d from four to aU timea, the oloda are broken aini puk 
verised/and at the Bnal pluugbing the wecfLl colleited, ikx^l and bunuxL 
Sc^d ^d Snwlng.—U w ould appear that no spei^ial attention is piki 
either to the aelection of auperior fthi^-yielding setil. or to the attaiinncnt 
of atoek sporuilly aiiited to the delda on whfeh it is to he tunsfHL Tfae 
cultivtttorfl, as a rule, neithi?r buy oof .nell tieed^ and thi?rc in iioiu-tecjncutly 
little or no exoliange uf fstoek, in tli^ oorrior of a fiohl a few plante are left 
to riptMi ^H 5 <iiL and the Bupply thua obtaiiif^l m kowii broivtleast, JV 
Aowing^p actording to tin? poeiitioii and nature of the soil, eonimentt about 
the middle of March and cuxtenrl to thec?J:kd of Judi% hutifi/ land ie osuiUr 
aown in February to March, About -ft lb, of »eed to tlm acre ia the anifOiiiafc 
generally employesl, HroadcaattNi sowingH would appear to Iw the rule, 
but Mukorji recominenda drill sowings^ the lines being y iiiehca apar^ 
allowjng of wheel or bulloek hoeing. Thin sowing gjvkss better ndd bol 
coaraer fibre. The spacing mojtt approved i& when the plan^ ^ ■* 
to 6 inrhes apart. Irregular branching ahorteiL^ the Length of the itmT, 
Jjokig ripltivation on tho aame boU reaultii in the plants becoming nuK 
branrh«L For rtaulta of esperim-etitfl in thin and thick jHiwing, coasait 
the Erpfrimtntol Fartn Ihporl Sdfpur {1^1-2), 

i^aiMiion *—Since paa^ing to press the pri?Apjit review of information 
on the Hubject of jute, an instructive rciuirt liaa come to hand 
experimenb^ per formed at the farn^ of Bardwan and Cuttaek.. 
been written by F, Smith (dgyi. Joum. Ind., iy07+ ii„ pt, UCh 1- 
and deals with the resulta obtained during tlie past thrf?e yrafs in Bamwan 
and the post ytiar in Cuttack, He tells m that the following expenmeija 
were caniwi out: (a) manure tests ' (bj ciiti£ng at dLffemit sUges, (cj 
variety e 3 ipfirimentQ ; (d) spacing expehmenta; (e) thick orriuj 

sowing in the production of seed j (/) drill broadcast jawing; 

(^) rotation eiperimenta with paddy. Space cannot now be 
available to deal witli the detaila «xcuipbftedp but it may bu memi J 
furnish Smith^a general conrluaions (kc. 16<J) regarding the rotslm® 
jute with paddy - 

"M- Dn flnwH paddy landp both jute and paddy can be grown 
fdtution with each other on the mma land in the aam^ year. 

** 2, For the Bah.lwau iliaLrictt the third w'eek of April shouldthe J ^ 
sown to enable the jute crop to bo harvested ilk the last w^cok of 
the aman poddy to be transplaiiteil In the first week of Auguat, 
ehould lie cultivated for eight to ten days between the harveatikig o 
jute and the tmusplanting of tht ooiom poddy, ^ 1 ^ 

■*3. For tlie Cuttack ciuttriet^ the jute s-sod should be sown m me 
w eek of March and the jute crop harvested in the end of iuly, 

4, The jute Aced-bed can be w'oll prepnred by alght plougMugP 
onli iiaiy eountiy plough^ and by th rue tadderi ikgs with the urdinory co 
hnhJur. 
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YIELD TO THE ACRE 

" 5, For paddv tKe Imnd wtll prepuml ^vith three or foar plirughingr* 
with the OTdiiian' eolithtri' plailjirh, nnd ono ot two loddonngrt, 

6. All ftpplieatioi] of lUU iimunds of cowdung per &cm to land 
bufore Howhiif jutc^ Hnd a tap-tlre8?iifkg of one or two mauiitlw of flaltpefel^ 

E>cr uero to the paddy crop whorx the land k juat maht when the son 
In beginning to dry), will be fooiid very efflcjirioua. 

The fowl-Biipply u not only aaaurwl, hut the extra jute 

eiop give^ a hanchiOTiie profit . 

HMftag and Wesdfnx.—in aboot fifteen daya ofte:f iM>wing the weoda Wo«din«^ 
should fM- uprooleti and the anduJy thtet sowings counteracted by the 
hen] thy pknta being removed and the desired apaoitig mwLiiecl, Thijj 
if repented three or four tinnsat inter^'akof two or three ikya, the soli 
bping iLt the mmn time looscneit. . ^ 

Manuring. — Very little maiiure is given to jnto, eapecialiy where sitt iCa:aimagh 
ikpoaibi take place. In fmt the superiority of eertain distrietn over othere 
if largely a eonKeqiieni:^* of the heavy auiiual deposit of silt, Tilfhen avaib mit. 
abb the eultivatarfl employ famiyard manure at the nito of ITA) maunds 
ppr arrt (the inaund — lb.). It is frt?ely arlniitted tbiw protluees nna 

gloB»y itTui strong fibre. In fact^ couv'crsely, seed of the liutsat Ertwk whcti 
grown on poor soil, especially if not manured, ykhht very inferior fibre. 

Under suth conditions the plunts, nioriMJTer^ dower early^ and it 10 a majcim 
that whatever will prolong growth and retard llowcring will improve the 
cttiallty of the fibre. But there are praoti(?al diffiotlltiea : in many cases thert un^thr 
are tiQ starts available to carry manure to the fiidds^ and no roads along which 
heavy loads could be conve^'id. Ifoiiemsvih castof^rtake, saltpetre and mij^or- 
phoflphates IxEiVo all lieen testwl at the Ooveriiment famis^ but cowdung 
gave hy far the beat result, For experiments in nianuring juto at Baniwau 
and (‘uttaek, the reader should consult the account published by SmitlL 

/fflrvfls/.- Tht time for nsaping the crop dcpeiHk entirely aJi the skte Harveat 
of fowiin g ; the season oouimcnoew with the earliest crop about the end of 
June audext^mls to the beginning of October^the averageseasoti being thus 
frura miildle of August to end of September, The crop is miisldorod us 
toniitig into fw^asun (as is the case with moi't fibres) whenever the flowers 
appear^ and as past seawn wheu the fruits are all formed. The fibre froiti 
plants that hcive nnt flciwere<l is weaker than from those in f™it: the latter 
is roanw utul wanting in gloss, through strotig. Bue.:oihb lies ill the mean 
Wween these extrornesp namely when the plants are in fuU flower and 
hegtiining to act fruit. IJite huTVest givea a high weight, and wlvuntage 
being taken of this fact, might aceouut to fionia extent for the eomplaints 
of deterioration, though it seems that avaricious buying, either from 
rjeressiiy or on purpose, hus tflughttho cnltivaton? that rejections formeriy 
define*! worthless have now^ a distinct market value. , * ,, 

Crop. — Tht! average crop pet acre is a littl# ovtt 1- m&Uii*iSp but the xialo* 
riehl varies considemblyp being as high as ‘M In some localities and m low 
*3 to U ill others. It is prohaldcp therefore, that li might be n Mfer figxi^ 
to anf ppt. as the avemge, and it is one bume out by last year a nine tally 
rronJed urea and yield. Tile yield is miiidi dependent^ however, on 
the season and the rlasrf of cultivntinn puntned—-henee the^ severe 
fiuftuation?! in Hiipply eharni’tcfhftic of the transiu’tiona in this fibre. 

It ho!! been isitimat^i that with high ejoaa cultivation coating as 

much OA Ri. nn acre for Rft. 'I a mannd) the net profit should be oliuniiA 

from Rs. 20 to Rs, 30 an acre or more, accordtng to the prices ndiugj but 
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it is feafigd tLat the ftctujftl smeunt expcDtied h very freqmsiitlj' m^ch. 
bdow that ignre. 

and a paper on th«^ /n^eeJ F&iis 0 } Jufe, 

Lclroj Joum. Ind.^ 1907, ptp 109-15; atae MernoirM IkpL 
Agriu Ind,^ 1907| 160, ete.) sava that our knowledge of tiuBt pwti, 

though not exteumvep hm been conaEdcmbly nuhtrged arid, H'biLe there 
^ as feMou to halieva that thia crop, grown oii a large soabt iiiiHeTed little 
from iKJSta, there is now abundAnt proof that this does not hold good fo; 
small areas of jute ot for jute groiim in new localities. He then fi^ 
cerds to describe the msoots hi^erto recorded as vLe, the 

Caterpillar, tho Jute Semidoopetp and the Juto 

Sep^rAiion of Fitre .—The pfoeoAs pursued iu Bengal maf be dwmW 
as one oi Eomplo aiid inexpensive rriling. But it is rnodihod herB Lod 
there to such an extent as very possibly to originate^ at least in tm* 
measure^ the vario-ns qualities ol Jibre rerjognised. in trade. Sweet wster 
is essential and stagnant ie prcferahlo to running;, presutiiably becaius m 
the latter the germs neces^y for the dcnoniposition ol the tissue are wt 
developed, so copiously. The most general practice may bo thus brifflj 
descri bed—tbe stems are cut near the grouiidp tiifd into bundles^ fual artted 
fill to a tank or roadside pool of deaf, not muildy water. Tlwi bondJitf iw 
laid the one on the top of anotherp anil if nend be are weighted to 
all to be ftubme^ed. In thnt pfisitioi4 they are left uxilii the decomposlt™ 
of the coimeeting tiosuo has been aecompHshod and the fibres MbemWL 
The period required lor this p^iose depends u[mp the nature of the 
the kind of fibrOj and tho coiifiitiou of the atmosphere. The germ coccefo® 
ill tho formentation [corresponding with that for hitinp and Hal) 
appear to have been as yet studied in contieotion with jute, and it 
thereforcp probable that great improvements are possible in thia 
So fat as present practice and experience go^ the retting period tciaj l» 
said to vary from ten to twenty-five days, but ia largely dppendeat ^ 
w'hether or^ot the bundles of stems have been stacked to allow jrfdryJf 
before being retted. It would seens to he the case tliat partly dried fftcan 
rat mom expoditiouslyt and, morofiver, the removal of the leaved 
the drying process la believed to prevent the discoloration of the nW 
It would ali^ appear that in ftoinc localities the stems am even lieft OR^ 
fields for three or four days, being covi^mi up with leaves, weeds 
They are then shaken outt the tips removed and thrown away^ 
into bnutllcfl oud carrii?d ofl to the retting-po>ols. The u.^ of 
to cause the buudles to sLlik into the retting water is doubtless a 
cause of the dark colour often seen in certain parcels of fibre- 
account that logs of timber are mtud os weights, when ftt ntl prootijaw 
It has also been afiinned that the red colour, often seen in tho iibfe|. ^ 
to the retting water having contained iron, but by others thi^ 
to be a peculiarity of the race of jute plant {u/iapetd'h the coitm^ 
pofiHiblj imparted from the decomp<i{iij;ig tskI pulpy tissue* ol the ^ 
and loal-Htalks or inherent in the fibre itself. Mukerji doca tic _ 
that a red-stemmed plant nectl necessarily afford a rod-colour^ ^ ^ 
He may be right, but this point needs confirmatifiti- 
expnrimcuta conducted by cbemists it has K-en found that the 1 
feats a tendenoy to assume a red colour under certaiu reagents- ^ 
sometimes affirmed that the red-stemmed forms give inJeriof fihfc ^ 
green-stemmed. It is essential that the operator should visit wt re 
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8ERAJGANJ SUPEEIOR FIBRE 

tAnbt fj^qnentlT in ord«r to AACcrtain whon tho decoiripoffidon ib compete. jji 4 mi]f oupi 
When this is thft tho Bbro Is foimd to separate eai^ily (fond tho stem. 

But the ejcact period indHt not be 6Xi!Oodod, oihorwiw the fibm bsoomes 
rotten and tiseleWr 

S^paraiiait af Fibre. —The ctikivutOT then ptoceoda to sepamto ond Separation 
ilesn the fibre. StaDilinj^ up to his waist in tne now feetid water^ he of ^bra* 
oelKcs a handful of ^ms and beats the thiek enda ol those with a inaUet. 

Thiii aSiihits in the separation^ He then strips one after tho other from 
end to end, snd thua withdrawn the panes entire. Taking up a large 
bnndle of these ribbons, he now lashefl them on the aurfsce oT the water of 

and draws them towards bimsclf hj a ibarp jerking motion wbish oausM 
the adhering partieli^ of tissue to be brn^ied ofl Ijistly with a de^rterous 
artien he spreads out the handful of cleaned fibre on the itirfaee and 
thus exposes the still adheiiug particles, whinh he picks of by hand. The 
water is finally wrung out, and the dean fibre tbrown over s bamboo 
which has been fixed near by as a drhHng-mck. During the drying process 
(which lasts for two or tJiret days) tho fibre is also blcaebed in the sun. 

There am nuinerous minor modifkatioTis of this operation that need 
not bH here detailed. But Leather , 18^. No. 37. 384^9) hM 

pointed ont that in Scrajganj district a modification of thh process is 
m his opiuioii of special i-alue. “ A bundle.*^ he says, "'of about twenty 
jitems is taken in the left hand and most of the adventitious root removed 
with the right hand. Then the man takes a aiuftll wooden “ beater about 
m font Long with a fi-incll hauLflo and fiat sidss^ and after striking the 
bottom ends of stoma until they are all levolj he heats the lower portion of 
the bundle so as to loosen the fibre, tlimifi g it In the left hand at the same 
time. He uMct breaks the bundle at about the ceutre^ first one way^ 
then the other. Then clasping itj still in the left Kand^ just above tbo 
point of fraoturep lie strikes st the with the beater^ just below the 

hictufe in a downward sort of wny^ and this knocks the wood stem out- 
wardsj so tliat after a few alLarp strokes, and a little violeut agitation In 
the water up and down, he can take hold of the stems and pnlf them out from 
the fibre, living It almost free from wood” 388), The subsequent 
ckaniiig is the same an that detailed above. In fact tbe only diScrenoo 
between the description given by Lctathcr and that of aU other writers 
ippears to be the more lihemi of the mallet as a first operation. Me iloc« 
not mska it sufficiently clear that tho stems are retted before the special 
o^tiucnt he has d^ribed h begun^ but that doubtless is the cose. Were 

affirmed that leas retting was pursued where beating was practiieds 
there might be an advantage in the Serajganj syjttem. but this does not 
■fiem to ho the oose. Still, the method of treatment is 5ai<l to bo tho Btat)wiwii^ di 
cause of the euperior quabty of the fibre for which Scnijganj is noted. 55?^^ 
Banerjci (djri. ViiUe$rk, 1893, 83-fi) aayB that in Onssa the stalks am 
niten beaten against a platform until the pith wrthifl U removed. But 
he oddet, thhs mode k not to bo recommonded as the pith sticks get 
hrokcD and mixed up with tho fibre, which itsolf getn knotted so that tho 
whole fibre has to be rcpicked-" Machinery ha* alao been frequently 
Higgwted and tried, but liio rotted fibre, if carefnlly ptepared. la held to 
he softer and better than the machine-separated. Moreover, tho retting 
pfDpesa costa only the labour it entailft. It involves no exponditure of 
ptpital—an all-important oonsideration with poor cultivators, PriwiUre 
It may be, but the rotting process Lb eminently suited to tho people and 
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to ttc comitrVt moreover quite isuIBcLent Jor the mAjoirty of xht 

purposes for whict the fibre Ls nquiml. On these und minif (rthsr stui 
consideralaoiia, macliinetf does not seem likely to qome readily into w 
in Benifj. Colour, lustre, length, Boftneae. nnlfarmlty end cleanUHM 
are the attributes of superior jute. , . , , 

Ormitiag. mnd QuhHUm, etc.—The produce is gathered ^ 

gether at various local lieutres; is sorted, packiid and pretssed fnr ship¬ 
ment. The sorting resolves itoell into “ cuttiags,'' which comut of dt* 
voodv Bnd bard ends; *' rejections,” the lowest iji^ity of fibre; ssd 
“ jute " proper. But of Jute there are tnule quahtire, denoted for the 
reoAt part by the traders* marks more than by any special prepertiea 
Three a« chiefly ehaiaeterucd by colour, gloesttiess and softtieis. It n 
Rcnemily held that late flowering forms (e.j. those flowering in Septemlw) 
(rive finer and stronger fibres than the early raises (those that flower aboBi 
July), but the figures o( jield that have been published would seem ta 
point to enviroftincnt excrcisuig a powerful influence. It wouM appesr. 
as Mr. Biirtill has pointed out, that there is a tendency for jute to beciBM 
early in the nortbent nnd late in the southern dislricts. This teuii«wr. 
if confimed, should be seised upon as one of value in Beed-relecting. But 
the Info flowering forms of one district do not apparently jieM as nuirii *t 
tlie early flowering fomns of anotlier, ItVliilst that may bo bo, wilhia iif 
one district, the Info forms are distinctly superior to the early ones. Tfo 
variation in prieoa obtsincil is remarkable. Some of the foniu ct * • 
ofitnriitit yield as much and fetch ns high prices as some of the IcnM lU 
f‘. ra/ttmiitriH. But when all h *aid there b a distinct sdvinlagB & 
the late forms, nsiuely that the cultivatore are then free to devote tlu 
required timo for harvefiting opemtioiiB. ^ 

Adcordiog to tho rojkorte ciimeiitl>‘ ieijuod., tLtj fiiieiit gra^ is a™ 
the “ UUarit/Gj'* which ia Btroiig, long and easily apim, bfillaAnt m wHwr 
ftiid of fine texium. In poi nt of sso ftnesa, however, it does not compai^ ^ 
“ the next most valuable gmde. Tin; quality tijftswa w 

{DaUt^) is that most genemllj umcI in the g^ny trade, and 
[Ihumh] in fope inanuinoture. Other qualities that nmy bo . 
nientioned are tYnrawiigwfifu an excellent fibre, being long 
the Serajganji, which comes from Pabiia ntid Maimensingn. iQc 1^ 
graphics value ia onej ihcrcforej that dcuiatida qloae atudy^ ■^*^**', 
apparently to thia subject, observes that a atraln natural to of 
in a patticuJnr district gives better cesults in that district than any 
imported seed. At presciit there are districts that would B«ni to pTM" 
ver}' psneh better jnte than othera even when the same 8*;^ is . 

identical methods of treatmesit are pucftued. The bales of jute ceniis 
4tX> lb., and «t) made up at the jute presses ready for eicport- 
Prirces+—Thcae are Jinbjcct to very conKidefshle fluctuationJ, 
be Seen from the following prices ndlog in Calentta during JaDOar, 
the vears lWO-190^ :— 

ICKKP. mi. 1902. 1903. 1904- 

Kji. Hr. Rs. ^ 

Fini‘«t quBlily jute balsf , - 35-S 34 32-8 37 30 

Orfin«?' ., .. .. 30 38 3S U-JUP- 

DeUtioratlon Fibre. —Much has been heard recently mt\t* 

posed deterioration of tho fibre, though the subject is by no meana ^ 
one. It was diaciisfied by Mr. Hem Chunder Keif thirty 
eoncluaion he arrived at cioseJy currespondB with the pnitioulii* 
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DETEBIORATION OF THU FIBBE 


CORCHORU 3 

InveAtLpktiQiiA 


Ui'dAt. Th€ rtv of dpteiicfration, as already bintod at, la in 

& MittWoat. Kerr remarkdl: “ I bclicvis 1 aui jlfc*tjliod m inforong that 
in proportion to the inoroftw of tho cnftivntion, the qxiantitp of medium 
and inferior jute baa been greater ieaMn ftfter season* When the de^nd 
j» great and the price high, a# they have been for umc time, people find a 
readv market for whatever they can produce, and iiaturaUy b^me eare- 
lua • whereas a ntutted market leadn to tbe rejection of inferior articloe, 
and eonsequentlv ooltivatora arc driven to the neoesaity of caro m improviug 
the qualitv of their goods." There wouM aoem very litdo more to bo said 
UmIbv on’this aubjcct except to make the lonunonplace oblation (true 
ofaU bancbcB of trade) that, whenever an attempt is made to oom« 
a narticular article, a riao of price must be closely actomparaed by a 1^1 
iii^Utv. Some few years ago (1887-8) my attention was s^mlly 
directed to the subject of jute deterioration, and I acwidingly took step* 
to have samples of the jute pfent collected from all the dismcts oUndto 
where the plant was grown for its fibre. These came to li^ dunng 
and mav U now teganled as fairiy complete. My object was pni^y 
to discover if the leocgmsed trade qualities ooiild be traced to raital lorma 
of the plant, or to chmalic and soil conditious. or to nudhods of eeparatioii 
and dn-ing of the fibre. It seemed probable there were t«fO pplaiiattons 
of dot^aiatioap Msimiiag for the moment that the trade m correct m 
iflimihc deterioratmn, vii. (a) fluhstitiltion of a prolific thouKhp^ristiMik 
plant, anti (5) actital deterioration tbiongh cxhauatien of eoil. aSmoc ray 
d«paAuro Itoin India many oaeperiraento mid inveutigatiotw have bren 
contiiiunl the InspoGtof-Geiicral of Agriculture, ^ by the ^uperm- 
tendent of the Koynl Botanio Gardens, by the j^noulttml (^emiHl:, 
by the Director of AgiinuJture, Ben^ and by the Be^rl^r nn 
^noinio Products, in cChoperatioll with the CommittBe of the Baled 
Jute AsBOcUtien* Thcrti have been brought together m conisetiU^eo 
«h eitciLi^ive scries &f botanical spoeimetu^ of iibrea. of aoih* on which 
the plant is grown and of waters used m rettitigt and thoBc have aU 
been oritjcady eiambied and analysed, with th^ nsult that no dl^ oon^ 
finnation has been obtained of a detariotalaon attributable to the culti¬ 
vators. MoriKiver, the flcdsteoM of botenical vaneties under <. rttpitn- 
InriM and f\ hna also been denied: the dSatun^vc featurcTj 

h&sed Oft i^lour of steitut, eta (upheld by agricuitnruste) have Iwu 
liewed ss alone jostifying thoif acceptaace as doascflp apoi^ or races^ not 
varieties. In passing it mav be here repeated that Rnsbtirgh says the 
raddiah-atianincd fotins of €. were imported from Canton, 

tad then gav-o a superior fibre to tlie Bengal foruu of tliat plant- 

A feature of conaiderable importance in the eontmverav of detenomtioii 
hsa been ostablished namely tlmt over and above occasional flooc^ng of 
the raarhets with waste (that formerly would have been regarded m having 
no Market value), the fibre ia often nowndaya deliberately damped order 
to inrrraiie its weight. This wouUl swm to be done by the mdiUemon 
and not by the oiiltivetora. N. Mukerji and R. 8r Finlii>w+ in a 
joint note on a tour nf inspection, say “ the raiyai produced gotxl ^y jute* 
but the article never ftsaohed Calcutta nr Dundee as it was producedf i e 
hrpari would not buv^ damp jute.** Nothing oould be more inju^ous, for^ 
cuce dried, if subsequently molStentd^| the fibre rapidly loeea both strengt 
Kid colour and has Ite value thus materially lowered, besides ncces^teting 
its having to be opened out and -dned before it oau be baled with afiy 
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BAfetv. It biw been reported that the traders otteii add as raucli as pu 
eeat, to the normal inoistana of good olean fibm, as ftbo a large 
of sand, wad thus ttro able to sell at less tJiaft they purehosed, and still hub 
a good profit, it has beea uri^ by the Coinmittee of the Baled Jute A=ae. 
oiatiozi that so serious has this praetica become that it would be fuiv&E^ 
tageoiis to have a bw passed that would pcnalisa the sab of jute eontainttig 
moie than an acMptod percentage of Moisture. This imitter wa 3 diicoased 
ntu meeting of the Bcnga! Chamber of Coimneroc, and it is uodoratood stepi 
are being taken that uiay result in the pn-aaiiig of a Bengal Jute Fraiuk Act 
The cumbToiu natiiro of the channel of jute sales and the diffiruhia 
that exist in checkiiig this criminal iiioistcujEig of the fibre, may he learned 
ittym the following oitmot from a note on Fraudulent Watering hy 
N. Mookerji 

Between the at one end and the home market at the othcT 

there are the following niiddJcmeiifi^parM or dealer, uMAsptiii or arat' 
tiar4, buyers, balers^ and shippeis^ Bometimea the last thr^ fuuctbna 
are eomblned by the same firm that bale and ship oft at {^eutta wlai 
their agents buy in the eDuntry. But the business at Serajgaaj way bt 
said to be practically in the hands of ti^u inoAa;^»# or brokens. They aft 
well-to-do people, being mostly Marwnris. They advance moMsy to the 
beparU or sellerSp the condition being that the bttet must bring ^ tbr 
all the jute they c-an get from the rai^ali* The money is nrt 
realised from season to asftSQn+ but ia alluwisl to bq iu the hatkds of m 
bppari*^ one i^epari sometimes having an sd\'anco of Ra. 5,000 or lisr 10,000; 
uud ocrasionally uo lose than Rs. 20,000. When the jute is hrooght tu 
the rna/ififm ho settles the price ^rith the ^yer secretly^ the bepan hsTUi| 
nothing to do with it and often not knowing at sU what his jute ieUs for. 
He has only a general idea of the state of the market Irotn prica other 
bcpaiig Pceoivo for their jute. 1 witnoaacAf on Bevetal occaaioMj the ^5 
the price U settled between the maJiajan and tlio buyer. The 
throws a comer oX bis dAu£i over the hand of Mr. X. and makes a njpi ^ 
hifl palm. The latter exclaiiua in surprise it is far too high and he 
]K^hly pay mom than so mu&h, making an nusweriiig sign on tha 
of the tHoAojan^ still under th* dkuii. After some ^ggling the nego^tt®" 
terminate. Tho moAtijan now at onue tfottlixk with the who 

home with hLi money* he (the mahajan) being paid by the buyer » 
weeks (generally three weeks) later. The mahajan gets ft broker^ ^ 
2 to 4 annas per maund, but over ami above this we may be sure ho l^^ 
a margin betwoon what he pays the h^pari nucl what he himwlf 
the buyers. Plmnly he is entitled to some ilisoount for the ready 
pays in advance, but the rate might be definitdy settled, and the tnmss^^ 
might be aboveboard- The price of jute is subject to violent Huctust*®^ 
Probably there is no other article the price of which varies so 
coujsk': of a h w days in the same season. Both tliu buyers and Uie 
have daily wires from all the important jute marts, tdling thoM of_ 
state of the marked but the iniortnatiou is carefully kept ^ theii^* _ 
It might be nn advantage to have some agency for inakiDg it puhhfl- ^ 
Chandpur there are no mrAo/cuw* but the heparin deal directly 
bnysM. The rai^ofr also to some extent sell their oT.vn jute to tlw P 
chwng firms, without the interventiofi ^vm of the bepam "' 
able story illustmtee but one aspect, though a atrikitig one, oi 1 
msrket. 
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13-4 {tamtisa nuastioa of ihlok vtnia thin tavrinj;): Sxp- JJfpt 

l9ai-2 5 ' lWWS-7, 21-33 ; B«»waJiJintn- Wtpt. ltKH"2i 17-301 

(U/Hnaa, JuU-OnUtur.^ Baiauia, 1004; HnnauaGlc. iltfn. TcA, FfixL 
{Wiotim and Barbar, t-mMl.)! 1007, ftl-2.] 


TffE JUTE EIHRE A.VD JUTE /HANUFACTURES. 

Inau^tfM Properties.—Jut^ is a Ijnat fibw, M found in eomwere* t^ua^W 
it cniiHkta nf abro-vm«^ulBr bundle. Thew oootain »is fo twenty iiltmiato 
fibtea firnilT coherent aloni^ their contipinns wolU*. The elttmate fibre* 
are of the noniiftl fusiform t>'pe and I"5 to ft mm, in length. In steetion 
ther nt<i Jwsen to bfi thick-walled and polygounl. Jute is. moreover, on 
amcente fibre and eoiusiata chetnieollj’ of two Buhstoneos, cellnloeo ard 
hon-cdfoloBe. Cotton u pure eelltiloae. a Btihetanoo that witlwtonda 
verv conswicnibly the action of hwt and mowturo. and ie even Irttlo afiectwl 
bv the ordinary chemical Agouti cm pfoyed in the treatment of toxtiM, 

Jute, on the other hand, ia highly lUMoptibln, and is rBodily on by 
water and bv eii'en feeble ehemical agent*. It it the type of the imroB 
now spoken' of an flomiatinq of lignificd-cellnloee or. oa it h»« boon 
callerl, hofttose. Dunatan (/top. f«*i. T«k. SepI*., 1903. fiO-ft). whilo 
rontr&stiTig pKim cflluld^ with ligiMJ-rcllulofl*T ^ys th« gcll^-ria y 

artfiepte^l view is repard the latter u te^uJtiup * from the overlftying 
of nomuil tcUhlMc by non-t^Halofle nfiattenav” He theti espliiiiia that 
this overiaving weAkehS tbs cellulose. Another theory, howevor, is that 
U&no-orUiilD6e is not encrusted celluloH# but a distinct cmlt^und. Ctkm 
and Brvnti (Jouni. Chenu Soc.. 18S9) were tho fmt Authorities atn^ 
jute eriticallv. Tlieir ojcperimauta and eonelusiotw are too techweal m 
fully diacussetl here, but i t muv be aaid that tHftv resulteci m certain prac- 
tioftl experiments having been conducted in India with a \iew to asce^in : 

—(<i) the stage of growth at whic^k tho fibre wm in ttjs beM eonfUtion, 
and (6) to dkco\’er whether by ehomical treatmciifc it possible to 
wnni oH tho tendenny pnEwesaed by tba fibre for a continuance of the 
rettitip, or rather rotting, proceoa within the bnlewi. It wan adinit^ 

Irecly that the fibns aa pmdttopd by the ciilrivnfc«f was very muoh supennr 
1 o the nfimc when delivered at the factor}', iiion'r especially if it had 1 “V^™ 
thtough the datnp heat to which it in unAvoidnbly subjected lii the hold 
of a ship during the vovage from India lo Eiifi>|ic or America. It wm 
fdt, ill other worth*, that if the fibre ondd be put through some aimpte 
t’hemiral process, thfi> effect of which would be to protect it agiaiiMt lu- 
i^ipicnt lernientation^ ifiuch would thereby he aecompliahed towartli 
plaHng jute on n mofn certain atni higher platfomi in the textile world 
than It at present oeeupica. It was. in fact, just possible Bonfw sneh t^t- 
ropnl might oven improve the quality as well as the iiiurablhty of the 
fibre, wnlhovit adding materially to its cost of proiliu-tioii. Unfortunately, 
howevcfr the troateneut fceorumeiided! provod unavailing* and iJuiwtan 
WM thereby led to afTirm that *"the logical conclufiion is, that attemptn Vnt 
at apeeial treatment of the fibre in India, before being Hupplie^i to tjift 
jute niillB^ or before nhipment, are not fcn be julvocatod. The n^■^wt hopefnJ 
dirretiona for further cxperiinciital inquiry are thc*eT—of improving 
theatock by selection, and { 2 J of determining tbc moit snitable time for 
raaping, the objeiHi being to Menro that the fibre U oat at the bc^ tiine+ 

From the brief areount already given, it may have been iliseovered 
that lor toriifl yoara past the scioiitifie oMueca of Govumtiieot ol India 
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hAVr been Htudjriiig the plant bot&iilean>% nbemicalLy and agrlcultnitUr, 
flo that it is junt possible inipTOvcnientfl m&y yet be effected tbiit will 
a greatly extended interest to tbq fibre- Meantiine A deetmotivc tendeQey 
j$qent.H to have been estAbli^hwi within the tiade^ namatj Iraudnliat 
sprinkling of the oleftned fibre with water and sand in order to incraw iCa 
weight. And it niay well be said that if an enhanced price was the ealy 
consaqn^ce of this piacticen the matter might not be more lerieos sad 
vc.Yatious than wonld be involved through having to impoee niki el 
refraotion/* but unfortunately tho watering directly facilitates tha in¬ 
jurious tendencies of the fibre, so that tha commodity not only leqium 
to he dried and rebaled bdore it can be Bhippe<i, but may have be^e 
seriously injured if not titlerJy mined. In the opinion of some of ths 
beat-informed pOESOfis, this new pluafe ia so serioua as to threaten the I'etj 
cxisteiiofe of the mdnstry. The inferchant^ and innnufactuterfl are helpW 
It cannot bo aaid that the last word has been uttered in bvcsir el 
machinery sa a proeesa of juto-fibre Hepatatioii. If the weakening wm- 
sequences of retting could bo removed, tlmt alone migbt prove ol mact 
vnlue. No exporiiuonta of a satis lactory nature have as yet been tiuihr- 
raken with mechanical methods ol jute production. But it is quite tn», 
oa often ui|ged,that the Indian raiyal is too poor to purchase luschinen'i 
nnd that the inundated tracts of jute cultivatiou are not the most hep^ 
localities in which to anticipate the catabliahinont of a complei jnt^elisnici] 
and teehiiical industry. Still, if by a mechanical or chemical 
ft greatly improved fibre were secured, the possibilities might be ren’ 
sjderablfe. The Natives of India have by no means shown thrmaelvei 
averse to material ciepartuies from their time-honoured flyitema^ whensv^ 
persoiial advantage is involved- But this has to be fuJly demon-d™^ 
before they will advance into ucw' phfc^^ of old industries* 

and Sp^aninfM^—An iiuportaiit feature of jnte fsbrwab^ 
is the fact that in nu initial Btngc it is rtushctl by special machiaerf- 
apriuklotl the while with water and oil—'* twtehiiig/’ as this is rellfll 
This lessens the Karahne^ ami britthvnofts ol the fibre and thus 
it for spinning. In the RrvUw (Oiit. ItiOfi) there wiJi M 

IouiilI nn iiwtriictivo article on the Indian Juto Industry, from wh* 
the following may be abstracted :—'* The three main purpotMs for wBKfl 
jute is usefl are :-^u) hr making cloth of different qualities, rwigiu^_ 
auhstitutes for silk to shirtings^ curtains, carpets, or gunnies; (&) 
jHtper, which is chiefiy prcpMisd from the ** rejections ” and 
nnd (fij for cordage, which b made Iroiu tile ijoarsor and stronger 
The methods employed ill spinning are in the main idcnrical 
ofletl in dealing with the heavy nmnulactures of flax, the fibre beiag 
hackhMl or submitted to the breaker and the finishing cafd> theiic* passi^ 
thn>ugh the mving frame on to the spinning frame in the ordia**7 
though in cortaiu very coarue yama the ruatcrial ia spun direct on 

roring frame.” ^ m rdL 

III thia connection It may bo explained that in Chi mi, it 
lime ifl largely tiAed in ccrUiu atagea of the msparitiou And 
jute* No one appeare to have described, with any degree ^ 
the method pursued, so that I am unable to furnish the 
that would likely prove suggestive to the Indian cultivator anil 
fartiirer* The siibjeet is. in faefc, alluded to here very largely m 
that the admission of defective knowledge may caU forth a fuller Ac 
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*)uin wc at Drewnt powaa. It may be montioiwd. however, tiukt there 

SfTl. JSk f-om Chi™, ih th. 

different from the Indian article that they might to ^ 

Th<^ it ie atated, have been treated with b mo.water but whe^er 
iSl«i3iin« prJmae or during the ict^g has jiot tram*^. 
fibre seemi laorravar, to have \mn apuji mto muth higber tlian 

^e twenties customary in Indian hiXd^ 

ITdmw fim-r and more beautiftU than m the Indian [abnes. Lvmy 

wSherefore. of tho ChinUM and CocHin-ChinoM 

m^fueture are well worthy of careful oanaHleration by those interested 

^ndfsrt Ju™In ISSO Ji** esperimented ^th 

bv EiJI>peans, the result being a most nnfavonrable ^ 

that the hiokera were for some VMrt aJulta^tion 

oiumntee that uala of fibre effected by them were adultoru^^ 

Si^iute. In 1028,364 owt. of raw jute, valued at fo. 820, 
to Emope, The raanufooturo of guftiiy baa and eloth wa* at that time 

entirclv?ii the hands of the Bengal (^nte, 

been estertsivo sbce there is no record of eiporta. In 183i an mtoipnei^ 

Dundee nianufoeturer oxperiraanted once more ^ .^^X^trute for 

result that he was able to show that it might be used “ 

heenp. Thin aucceaa, it is understood. w»4 larply a cOitfcriUr^nM 

use «i wliale-oil to soften the fibre. From that f 

rapidly in popular favour. It wosi^ognia^Moapo ^co 

separation or subdivision, but only within tho p^ e , _ , . 

fak been utilised for the finer toxtUp purpo^. In 

of blencbiug and dyeing the fibre 

was auuredl Thus woa the foundation laid of the manufaetonng enter 

prise both of Calcutta and Dundee. , a larve esoort 

With the esUbliahment of the )uto tmlla w 
traffic in the raw fibre from Calcutta sprang luto 
the year 1884 little or no effort was mode to 

to improve the village hand-loom 1 ^, that^vear 

in the new demand of foreign couiitnee for juto sa g. _ 

however, the Ishent Yam Mills Company wm 

Three yeaia later tho company known os 

formed, and in 1861-1 tho GoUlinore Jnto 

ilicreaft^^r aprang up rapidly arottn iirninnva la 
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ment to 63,423 persons. Ten yeata 1ft1 ^ .« 

with a capital of^. 4,35.08,WO plus £l,74l,m 

looms, 331.382 spiudlc*. and g»va emplopient to a 

1*0-4 there were 38 mills with a capital yw 

sterling capital of £2,263,338. TIicm po«^ 

spindles, and gave employmoat to 1^,865?- . mofii 

were 38 mills. topiUl ««'^, 80.000 plus W358, 

Imim, 40a.l70 apindlc^ and employing l^slt*2 person^. W 

be ob«rved that while the English capital of the Ben^ ’^“Sri^ 
not progressed very gn*fly. tl*« ^ 

of 1| crotes to over 4 crone* of rupees, I am unable to discover tetums 
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of A latiflj dlt-ff that! 1904-5, hat tlvc* folloviing atat^jiient from the 3ftmi 
and Mal^iai Froyrcss ajid Condition of /njfia (1905-6,177J| may b* giTen 
The nun^b^r of jute inilU in 1905-6 was 39, containing about 22,000 
looms and 453,000 splrtdlea, and empforing a daily average of ne^tir 
145^000 pcreona.” “ Tlie paid-up capital employed by these mills, «- 
eluding one which, had not reported ita capital, waa £7,142,000, IneJuiUag 
debentum is&aed ; of whioh nearly inilhoDS ate sterling capital Aboot 
£600,000 wju added to the paid-up eapital and debentures during tbt 
year under report.” 

In the Dictionary a ealcolation will be found os to tbo rompamtiri 
value of the Indian and the Europt^n opemttve. Briefly this may b« | 
expressed as 3 to 7. That ia to say it requires 7 Indian, opeiativiis t? 
work one loom as against 3 in a ^ateh faetory* It is believed tbit j 
estimate will be found tairly comet. The kte Sir John Leng, MR 
for Dundee, paid a visit ta India in 1396 and oontribnted to tho ^hindfli 
Adi^istr a series of articles, one of the chief purports of which was to 
exhibit the relative ad vantages of Dundee and (klcutta. Thr* raadti 
will find thaae highly in^tructivo, and as the artiolKt in que^ition appsamd 
subi^qiiently in pampblot forni^ they should not be dilScolt to prociiie* 

It has boen claimed that the Indian Bootory Act is more ftvouribk to 
our msDufactUK^ than is tho English Act to Dundee. This contentiofl 
hnni however, bwn replied to by the Indian Jute Idanufacturert' As- 
aDciation, w^hich among many disadvantages claimed that in India fiffl® 

25 to 35 per centw more hands had to be employed than in Europe with 
mills turning out the same goods. The difficulty in all sufih caleuladeitf 
is to express the two acts of mdla on the exact Anrao standard* bat ft 
leems probable the claim just mentioned errs on the side of under tatlkff 
than overstating ita case. 

Jale Prosso&. —In addi tion to jute mills the presses ate impoftwil^ sad 
are concerned with the foreign trade in mw jute. In 1896-7 thera were 
88 presses tl^t gave employment to 9J90 puwns ; in 1900-1 these bi 
eXfNmdEd to 133 presses and 20,387 persons; in 1903-4 there were 156 preai» 
and 23,756 employees; and in 1901^5, 163 presses and 23,991 employra. 

TRADE AV JUTB. Consumpfioit of Juio a wit Vnlue of tho tndti$ity- 
-—It will be mcalled that in 1828 the rocoideU exports were 364 ewi- Is 
has already been stated that the Indian area in ISOo-fl under this fibi* 
was 3i million acres and the prodnoe 8^^ million bales of 400 lb. acK fw 
my 29| million ovt. The ee^mates of the crop of 1900 ora 3,336,^ 
acres and 8,736,230 bales. The experts of raw jute from India lu 1905-6 
were 14,480,407 cwt., v^ued at Ea. 17,12,56,641. This would reprtstni 
about 48 per cent, of the total crop of that ycart lio that there would hart 
remained in round 6gures 52 per cent of the production aa ai-ailibk kr 
the Indian mills. In prervioUH yeani, however^ the quantity rentoiifctoK 
in the country was onlmarjly a little leisa than the production. Thi^ " 
wyth cotton, so with jute^. the Indian mills and handlooma, ste.^ hsrt 
hitherto used up a little less than half the quantity produced j but « * 
mark of industrial prosperity, let it be ndde^l that India's slmre » 
incfeasLng. Speaking of juto, therelore, if we acscept a ratio 
the declared value shown at the Custom Houj» for the jute eipa^^^ 
aa applicable to the share that remains in the country* a conoflpt^ ^ 
the total value of the crop may be obtained that would not be 
inaccurate lu round figiires, and to cir on the aide of under rather tw 
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averetetinj? the rj«e, a value of to* 33.00,00,000. or aay 

the eontribntion nf Eiirope^ti tiianiif»ntiann.g entfirpnae, pna m iakms 

tfi the ftcricuUnriists mini traders of Bengal for raw jrtte. 

Exporii .—the eiqwits of Raw Jat* in 1905^. 42 par cent, wiw 
t«,nv«v«i to the United Kingdom; 19 por cent, to Genmny; 
ta the United Btotto; and lO per cent, to Fmnce. Iti 1906*7 the 
Actiiel fieuree in value were to. 2fi,S3.8fl,8lO. Ot the Bupply drawn 
to the Unitwl Kingdom, a fair amount in reahippai to tli* toutinen^ 
Fnnea being the chief recipient, while from the jtito Bwured bv the Indian 
milla, Boeda arc manufaeturDd ol which a very large portten w aiinnaliy 
cKpoited as jute inannfactiiteii and the balance aaed up in the loow markete. 
In 1906-7 thiae foreign cjtporto were valued at to. US.aS.a-tJw, 
wages and proRta of this manufacture, to a largo extent, are renhswl in 
Calcutta, and the milbi gave in 1905-6 an average claily employment to 
145.000 pereons. The exported manufactures ordinarily represent np- 
proximatelv about two-thiids of the tumover. An estimato, for e sample, 
wu made of the total value of the maiiufacEureB of thn [ndian Ritlls during 
1901-2, and tha fignre arrived at was 1.150 labhe of nipsas. The exports 
to tomign coantries were thst year Rs, 8,71,14.174. which 
hilanre of inantifatlures to m«i the Indian market ol to. 

Uv wav of eontrast with these stupendous attainiiients it imay bo mon* 
tioned that some thirty y«ra ago the foreign exporto of juto mnanfacturoa 
ware returned as valued at Rs. 71,94,776 (of £170,651). _ _ 

Recently the exports of jute cloth have been progressing in a higher 
ratio than those of bags, which Is possibly to some e^nt we outeome 
of the cloth finding new purchasers, such as thoee of the hnoletun njanu 
faeturets (see Carthamne, p. 282), The United Stotas of Amwto 
narilv take over 70 per cent, of the jute Cloth made in India (479,«7,«>u 
yards out oE 696,067,945 in 1906.-7). AuatTalia is the largest single pur- 
ebuin.g conn try f&r Ba^is, tlion^fh with.iii recent it hwi owcf 

clofirlr bv^ the Arpendne Republic. Thu totd feiporta in 
^S7.mi'l5 bags, of which aTp003,300 went to Aontiftiia *iHi 
to Chili, with 33,Se2,4lirj to the Unltwl KingjlojKi- 

Thlt btief review of some of the more atrikitig ind ospm » 

of the juto tmde may now he fittingiy conoludeti by the italUitiDa 

ibfitract of the toUl value of the tcafli-d 
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Td ttie igurcsi of «::q}orta would hare to be added the vmluo d tb» 
fibre Atid ixianiifeotnrea eonsuiued locally^ It hoa been nbeedy expbu&ed 
that about one ^ third the produce of the milli id used up in Indk h»dL 
It mnj be a surpnse, bowevor, to Irsam that India actually impotti fiw 
jute. It comes from Oojloa^ and ia received by Bengal. Of the matsu- 
fnctured jute the cloth eoittea £rom the Uiuted KiEigdom, Hongkdag,tbi 
Straits Settlements and Italy. Tbeu again, under the heading of jitia 
canvQB Bombay imports a fair amount annually from the United Kingdeim 
Bcanpnric Asp^ts ,—fiut prosperous though tlie jute &ade Is, ijJ 
although it is perhaps the moat valuable single crop-—other than food 
crops—possessed by the people of Bengal, it cannot be upheld that th# 
extt^me cheapneas of the hbre has been an unmiaed bleeaing. It seeait 
highly likely that its absurdly low price haa enabled the manufacturcEE 
in "their competittou for wea vers to mm the wagea of the opendvn iififl 
it hfta come about that they have rendered it all but impossibh foe othtr 
textile indnstnea to exiet in the Lower Provinces. And what ii uwrt 
surprising still is that in spite of high wages a sufRcicnoy ot deainMe 
labour is not attainable. It has been eatiniated that jute tan be prodoced 
at Ea. ^ a rnaund, and that with freight and agency changes it might h* 
landed at Oaleutta at Ra. S a niaund, or Ra. 92 a ton (or say £5 I'hr 
a ton overhead, or for the first marks say at £7 lOfl. par ton f-o,bJ. The 
Ijondon quotations of Messrs^ Ide Jt Chriatie, July 15, I'y<’>7, are, sp* 
vulura—Good White to best, £i7 to £91; GockI, £2^ to £24 ; Mediuta, £W 
to £21 i Common, £15 to £17 i liejectiouap £I0 to £1^^ ; and Gutti:^ 
£6 to £9. Iti view of thia remarkabk atate of affairs it has been ref4ptif 
anggested that an export duty might easily enough be placed on jef* 
without doing any harm to the mdnatry^ since Bengal enjoyi an abs^nl* 
monopoly and no other fibre can bo pruluced anything like so ahw^ 
The Bengal CThainber of Ge>ininerfe Lssued on ^ifareb 12, ‘ 

flyleaf on procedure rules for jute arbitratiaiis between mills and 
Tbeae, it is believed, aife atill in fotre and are ordinarily rocogmsed [ wt, 
as ^really intinmted^ a bill to prevent fmndulent watering seetns carneitlT 
desired by all those most Irttemted iu the trade. 

In the Dic^ionanf an± other publications will be found dotafla of 
elaosea of goods pranced both in India and Europe- lu C&iw™ 
Reports (more especially of the Unite-l States) jubc-satldiig ost^y^ 
pears under the name Burlaps,^* the traflic in which U very cotdislcwi#' 
Of Vera Grui (Dip?, and Goiw. RepL, Sept. 1905, No. 3p503. 
in made of two highly successful jute milla that hitherto have 
for tbeir supply of raw jute on supplies drawn Irani Caicntta. 
manufaetnre the ha^ used for co^ee, sugar, grain and mineraiJ^ 
ccntly attempts have been made to grow the fibre loi^y. 
expectations are held of ultimate sunceoa in that tUrectiom It* *f 
what significant that m the Indian trade ststiatics no mention a 
of oxporta to McxicOp though the United States lost year recci™ 

2 miUion cwt. ^ 

Speaking generally It would seem that the Indian ru^. 
inferior, and the European for the superior giwds for 
been found suitable. It ia often al^iEd that the Indian nulls 
perha^ bold a more secore position against the future were 
exclusively concemid in the ^nny and sadedoth trades. It has, _ 
over^ been often p<riDtod out that a rise or bU In the price of ra* r 
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Tradcn 


iU 
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■nrl woodorfill gAPdaiL'" V^ImSII t\hy llowonf liW tlwj mI ttoA (f 

trutuiR ■oomna^oM. Tlw flowikrai ^ito driAd ill thii iim, jud thm Uuh 

long Jitignuitji ft» puiltjed oat by tlws ^uuitL Tlio ll*fl & rod oraiif?* tL|s Ifid 

thia tip fotmi t3» jAoAi The long white Umd 

tho Htigiml mUm m«k« aofboiu but it ia of mforiur qtudity lo th« t|p«, Tho 
thufl cdlloctod in (I dfv corwiilwn ill known to the trod# m fium^ iiaii 
ono rttpoo per fcoW ^Vhfln ttiO miiJniii hm putmctAid the etm-dn^ 

^owoni Art! hmtm lightly with itickfl mid winnowe^l Thfln the wlaoUi quii ii 
thrown kito wAt^p whfin tlio petnii airim iind the eseenlial ptirte oi the 
eink. The part* whith hAVo sunk ^nival) a.™ eoltecUJil and the parte whkh Mi 
iwn to the top aro druid and Jkgaiu beatoi with atioka and tikon pLcmfSid mte 
Water, Tlie prooeafl is mpeuted lhro« tim™, cmd each ti™ the ahpcJ b«5™i 
pooror. One form of adidteration ia to mii niiPni M tJio third stage with iviirtf 
iyt (he fiMt proe™. The Mlflton obtained in thia way ia lighter in ooiom mid 
lainLer awnt than, tho jnon^h^ and la known to tlie Irsdo qa ibr^ aod H 
tWrive ttfiiiaa par tola. The aafTfun when mJKle ie se-nti to Amriteiit and otiw 
tradH> (wntpea by regiaterod It bna often iHH^n suggoakhl that tlae euld^ 

tjHin might be extended to othnr parts of ^din. [C?f. Joum. A[fri-Hmf- ^ise. iaih 
J39fl, 1&54-Ct0; Pfanler, April 21, TOOOj eto.] 

Tlku principal hum of aailfon. is aa a D va and AO a colouring material for cDHia 
pLkctdlngii. ete- It is t-oO oxiieTudvo to bo extcrlkkisiily employed in India, 
m reiltiest nt princely iruuriagrrt, anil for tho caate nkarjungB of the wiMdstiy. l» 
BkipuoHed meuiriiinl p(*i:»pf?Ttie* are diBrrediiled+ ita position being an moBS^ ® 
“ bhuk mosiD." {Cf. Htrlfldt. CTit€x>toffia. W"0. 274-S.l A* an 
colour ita use inlrvivre in tho " ijaffron Cakea of luany p&rt* el Eur ope fw 
full particularg of the oeonofuio ntid doEnestiiu Uses ^ui^t tlte FharmmMIPiJJW 
of f'luckignr and Hunbkiry and the jf^hamuee^raiiA io Iftdica {ui,, )- Indias 

cheap aubetitkitefl am «'■ i-th* *«i *f* and A gcM li fi * 

riwtfr.—The fonMgtl import* of saffron into India arauiinted m leliSJ^lSW " 
20,974 lb.. Tabled nt R#, fi,43.0W:; in 1003^ to 3»,141 ib. at Rfc tt 05y2Mi 6*dft 
lOfHS-7 to 43;727 lb, at R*. ^ 27,333. Almost the wjiota trofbe i* frtffl Fi*^ 
BombaT. A Small C|UUtity is re-eiported to Hongkong aad ^Unbian pt^ 
The total omoimt in IWQ™? was 9.231 Ih., vnlncd at Rs, dl.702, :So portt^ 
of the Trans-lronticr mipply u» given in the ofbcial puhlicatkm of tn* trws 
llritiah India by land fOUteM, 

CROTAtiAmA JUKCEA. IJitu.; Rliccde, //ort- -Vaj, 
ii*. 47, t as: Burinsnn, That, Ztifl. 1737, 82; RuraphiiH, ffffO- 
1780, V., 27S, t 98, L 1; C‘* htttyt^tuu and juncfa, Lamk. Sneyfit. ^ ' 
li,, IHfi ■ C. juHwo, lam., Ld Roxb.,Corom. PL, I7!l8, ii,, t. 193: !ja 

1791», t. 490; Roxb., Tfant. Soe, Aft*. litC4. x»i,. 369 rt kj. ; 1806, xiov,, l« 
et mq. i Curw, Ag.Rts., 1006. x., ll-t; fL Br. tnd., U-. 79; 

Eiiteiy+—The Inter Sonakrit authora allude to the *und Obro in 
Aa to leave no donbE that a iibro of that naino has wry posaibly n 

m India from mapt ancient li mns - Jopm Ind- FI ^ _ 

l7ttS, iv., aay* that the “ tbresdst called put-itrac^ fr&m tw 

poecd purify, have beem mods of joiui frem time kninemonal; they 
tioned in the laws ef 3iAnu.^* But the oanfaiiion thnt to-day is ^ 

tho Eogiisli word ^^liemp/' it is feared ainijinrty prevailed for 
tho oame srthO, The account sinady given of tho true iKwnp 
pp. 24E^64i) allOilld, therefore, beoonsuJtad, a* obw thet eu j'ute | Corchflml 
pp. 4(19-11^ end the obaervatiou* recorded oonlrasiad with ^ 
of the win or rtfrtn flhro, A very oxtenoive seriee of 
given as demoting tlUB plants such as stiaa*, sani. ronbu, 
saasu, eemlfkt, hl^, *0*0* swifd* juiuah, or foiKllKi 

wiidta (Uid hdnw or oana. U woa euntomofy m India, in ancieni tunt* 
fact ia so le-day, to diatinguish the wioiu fortos of *«« P®! w 

appellation*. Tlius, for eatampla, the proeent pUnt (to diat^guian (*ii^ ^ 
true 1ieinp][ is ooliod pAaf-auan^ iM^-eiinn, f^dddf-sunn, 
chunpdip the Laat name aoporating it from jute, Tl» naiuoa t# 

usually dDOOte ifiai«#^u« MMPiHfriMwVi but pdteas, nwsiajpdt are tn ^ 
Bepnrate that flbroist plant and its Ohre from and la. 

or wiN-hBinp ia tho ootnmeruuil lUMue of the proeout fibrcp tmt iE ““ 
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JllLlimn Hjfrmpt Fal» H^inipp Urowa Hemp, i>T HArapn Trovsnocim 

Flmi, jAbtiaJpur Hmnpp el*- Tlse namtie Dw?iaaft Hemp or Jm^ri Hemp 
«nifltii¥WM. theiigti iniMirTwtly, g^vraa te thli fibre : they umuilly doilot4 

Though faund throughout the pleinji oi Indirl uid Ceylon under eultivotien Hi.tTfbutLaa. 
{author AA A source of Bbio ur A« e ipedAi crop to muevAtu Uae satl or to tn ueed 
M A fowl for milch-OOWtK it hoi not very outheFitAtively boon, rcoorded fta mat 
viih 10 a wild conditloiu «'■ liowovor by modem botAaieU, 

has bean mduCvd tb i/efl, HU plant, Roxburgh eOj-e, iptliganoiia 

to Cbroitumdel. It hofl iixioa boon idonttfled w tho apwieJ form of 
gravo En Jrtbbalpur (bod thus eppararitly affords a rocogoiaoblo tmdo qtiojity JibUlpiw 
of fibreV but it no whom }im, ae yi>t, bean riDcoidod M irM or ovon u c^dtlvn^ mat]^ 
soyvrhare botweon these widely ramoto locAlitios. Jt i* ihua nHjre than probablo 
Uut cither tho dcitt*niimalLoo of f- tr-iiwJjiifffl uo tho GpeoidL JobWipur Iwinp 
la inporrootp Of tlmt Roxburgh wua in Orwr in ragording it oe wild in CbromMidol- 
If it ho tho jAbbeJpnr hump plant ^ it would awm, from tho eoonomie eUtidpomtp 
dpsSmUo tlnat it should ho lojpt distinct from ordintury^ ti Kure ^ya of 

f 1 j Llmt in Burmo it growH ' ^ hlie wild, along tho bonlw of the lar^r rivera, wnd yoewp, 

Thuna nro numemue purely indlgcooinl ppOolaoof i'Firtni«rf^ mot with all ovor 
tndiik. and Burma, irumy of which Ora *Feo<bi of cultivation, toTeraled bwnuM of 
their vultifl os green manuro. In ihb eonofwtion it mily, howoi-er, bo added tlyiit 
reoimt cxporiuienEo eonduoCod Ot the Royal Botanio Gorrleno, tlalcutta, euppori 
Vslluf tliflt mi tho trade i|U0UliM rupraeanl woson# of gruwth or iiioHjods ol 

_ ■ IP Mi 3 .^1. ■ - 1 ^ _1. li jm M. 1 H.jw1i Iv-ZmI .ek.T.nLn ^oai 
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Ip 

^iBMM Ot 
laiepBWL 

Wzlbem^ 


OrtsUftl 

bwgrtpU^ 


RodKU|[ti'li 


if-in of dbro, and not ^LanicaJ forms. TIlua Wt animl and historic ovidcxicw 
concur in the aoCvptfUUC^ of this plant oa indigenous Lo IndLa, ovon although it 
Lbs not strictly ejK^hing boon found Irttly wild. 

But it is very raraarknblo tbit hardly ony of the oorly f^uroptyui travolleTs 
sod botonUte in India deSiTribs this fibre. Bheedo gives on adinirabW piotura 
of tho ploiU but Saji'S nothing of its fibre. RumtdutW challsngcA tho aevilTBoy of 
thfl stntoment that A fibre is praporod from Uvo hork nnd suppOlM l^t ^ 
pwiona who ftay SO had ODofiuad this with Ins (lottja SoTim— the * CapaUUlF 
Comhorus," as Sir II illiam Joimw t4lll« tlu 4 t plant. On tj» other hand, th* 
Ain-i-Akbari (1590, Gladwin, tmtul.l distinguishu two fibre planta—OM with 
fliowc^ like tho cotton and tho etiior with yellow OowefO, The former woedO'nht- 
less and tho latter CWt hardly have been onything obo but 

luthe TaUef -SAsr«/ (PUidair, tmn^., 10S3, »&> we Icam that tbo l^k of 
iOjw is need na hemp. Ifonsido {PhiL Trmtr., 1774 (od. IfiOt^h ***1. 
a f ull description o f the oidtivatbn ftad tlie» adde,FTom Uw bofk am mado m 
bmrU of r^jpe, pjm'Viug cJothii, iK!t4, ote., and from theee wlKiCi old, mDst of the 
paper In tliis country is prepared." Traw mentions that It was introducotj. Into 
this Physio Gardens of Uholw[»a in. 1744. Hove (Two'S-ilt GiiforaJ, r<C.# l7H7h WSi 
■ay» ihot he saw, near Sural, 1‘nr rim growing lo O J^taight nf too foetr Roxburgh 

(TfOFW. Sec. Ari€„ giv» full psrticuiare of his exporimonts with both Coro- 
tnsnihtl mid Bon^ wo-lvomp- Wiasett (TredJiSS on if■emp, 1900) ooUcclcd to- 
tffithBr tlio avallablo inforiimtion from oh parte of tlws world leg^lio^ tho better- 
known forms of homp. Nutumlly eon takes n prominent pwltiou m his ' W^riL 
In fact nothing now of importance lias bwo diBravErad atld next to HO progresa 
toaOo in tho utiliiiAtiDu of this fibre, during the ecniujy that lima coma end gone 
Aince Wissett extollod Ra merita. But it is sagnilicaut that in hit groat 
work only on hurldcOtol allusion is mado to the inte plant. JutO waa at fhat 
bnao viewed os a fibre of litile nr no hnpertonoe. Buchmuui-Hiiindtba 
lotenalmg partigulars of son^homp oultiv^otioit in Dmajpur {4?mj. deao. 

200-1). and by &ym« (-1*^. Efnb. m Aea, ii*, i03) niiaation la itt^ of 
Hsndltoii'fl having ^obeani-ed it to be growing spebtuaeonaly.'' Haephereon 
[Hi^ Europ, Comm,, 1812, 541* 3»ll fiivw the history of the eflor^ mode by 
tile lilaiit India Cbmpaliy to have soa-hoiop intTOdUiJi^ into England as a eub- 
atituta for Russian bempr Tho Comp<my pmctired their auplillea from Solsetta, 
bsar Bombay, acid sold thaws for Um llmil Ihoy OOft aod even gavo ^md^OSots 
away for nothing, until they hud expended £45,000 in the effort to intnjduPO tlm 
fib™ into EuropQon commerce.- Vatoa (Tedi. x4tt/ig., 1843^^ 318 rf se^.l, while 
diecuiisdng iha Spamih broom or Spartum of tho ancients, 

wbirastv it with tho wiii-hamp of India. LiniLB-ua axplain# [Marti- 177 li 
43&) that ho Kava the name (or rushy iMrJa) to this fdont because oi 

iis reeamblance to the ej*wrf*i«wp Ctnsius waa of opinion that ihefe 

'rare two Fportoss known to the aneioiita—the one tli* tnodnm Spanish broom, 

m 


WMla 


OMapaay^ 




CROTALAHIA 

junc£;a 
OultlTotlon 


THE SAN-HEJIP PLANT 


Ansa. 


Fure 

C'aldTmtlaii, 

SeAaonft. 

ELwif Otpp. 


BDmbJij+ 


Upi»r 
India and 
Bongtil, 


TiMJCkdl# 


Kjqrrnmtnl i] 
qulUTitifln. 


mnd tbp otbflC tii0 EQDcLam graiw tl» fttnciv ctf 

dry vailfl aliiided to by Pliny. £tyTuologiciill.y tlio word ^pari^ doaom nim- 
f.hing twifitod, and ninco boLh i\vi Spazuih broom und tlie him h^kfn wy 

onci^t limEM bwn twiatod into Mtrjbff and rOpe, botb Plight DOdby uimi^b hm 
T>Oon coUqd J^wrpm. It ia ouiioiw that tdm *parfi?n oJ W» Gltw^ EbaukJ bliTi 
dvnoLed (in On&of ita ma&nlnip) A plant, eo ekuwly akin to ibo ^Prooi daBw ladk 
[C/i EanaiiMkH iX«m* T*cL iWl. {Winton lund Barlwr, tranit.), 1907,84ri] 
Ci/LTiVATiOiy,—SeJrxnn £*—it is not pusaiblB to obtatn Ft^tufiu of tli# 
ar^a under this cifop, nor of the eiteiit of tbc tradic m the fibre^ sipicc it a 
plAtseil under the beiiing other fibres or under hemp." It le uiuitlf 
grown by Itself in Hiimll plots or in long strips through hsMdp but M neinir 
apparently produced aa a inixod crop proper. Throughout India aa a 
Mfholc it is a kharif crop—that is to say, it is sown about the couinienGeiiicjit 
of tho rams aud cut at the cud o£ September or bcginnuig of October, It 
is thutf oG the ground in time to allow of its being foUowod by a nafri crop 
in the ftumo year. But in soiuo parts of India it would seem tbere is anetkr 
crop of run- Thus in the Tbana and KdIsIm districts of Bombay It'» 
sown in November ou moist fudds near the 3*ea-coost, foUowiag eaily rwe. 
The stalks ire pulled up by the roots ia March. Hove speaks of dw 
crotalaria of Surat as aown iu November- In Kbandcsih it is sown is 
Juno and reaped in October; in Kolhapur the seasons are August ftod 
December; in PoonUp July sod October- 

In the Central Provixicea and the Uuitod Provinces It 14 a khm} clop, 
being aown with the advent of the miiw^ and iu Bengal a litcb earlier, 
namely from April 15. Roxburgh speaks of it as fiown in May and Juitf 
and aa dowering In August He tells us that Caromandol and Beogw 
seed were sown in the Botanic Cardens^ Calcutta, at the same titflo in Jam, 
but that the former did not commence to flower till October^ the lal^ 
having been in ripe fruit In September- He accordiugly called the ijoro' 
mandel Winter ^uniu” h\ the ALu-i-Aklxair mnmi Is meui™ed w 
bearing its jellow dowers in spring. Royle {Fibnms PLt 2I4J, spefle^ 
of CbittniepcoUyu says there are two kindi—one sown in June and pat p 
A ugust, the other sown in April; but this latter kiiid> he adds, is m 
sown in October- In Madras the sowings would appear to be 
earlier, iiainely Pebrua^ 15. . , # 

Thus while the mean period of sowing is about the beginning m 
rains (or in June), .ran^-hemp may be sowui in alinwt oa|^ rjioaffl, 
occupifs the ground from four to five moiitlks- This U on 
fcaturcr and doubtless accounts for thu varying colour and miahty 01 
fibre in market. It scems^ in fact^ of vital importance to l^r this 
in view of future efforts at extended production. It Is 
that^ os with rice, so with sau, a aide range of sowings oould w 
unless the plants are aocepUd os rspreneniiiigdijlercnt rac^and heD« - 
possibly different qualitiea of fibre produced after ceuturica ol 
to various environments. In fact it would seem fairly certain tliot _ ^ 
Llimatic caudirions* though they' cannot be identified by the 
separable varieties or oven itwes, arc nevertheloss 
distinct. To grow^ a ra&4 crojj during the AAori/ season or rice r<vw 
be to destroy eJilircly its distiiictivo merit- This subject lias not as^^ 
received the degree of attention that it deserves. We have 
to read of aperiol qualities ol fibre u^ithout any ottempt having ^ 

to ascertain whether thea^ arc due to Buiieri-oritj in stock, to 
ocasona of cuhivation or to method of preparing the fibre- R 
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leem frorn the Cnlt^utta eirperimentB that all tins fonUB hitherto grown 
from eee^ prooincd from flucli remote localities os Vi3Hkga|mtAm, Jabbalpur, 

Fhillibit, ete,, have raaulted in plants of varying BtatiLre, ibe of flower, 
etc.p but in no structural departufess tkat coull justify even varietal 
pOflitionB beiisg SA^igned to 

Sffll ,—When grown as a fibre crop it rcqairefl a light and not neoeasanly &otk 
1 vei 3 ’ rich soiL It cannot be grown on cty nor on inundated lands. It 
flflurifihes on nioderatelT deep and lairly retentive amis, such sa those used 
for irrigatcii crops. But when raised with a view to Boil-improvemant it 
might be grown oh almost anj 5 oU. The practical oxperimenta that havo 
been performed would seeni to show that when cultivated on too rich 
K>il4 the merit of the fibre deteriorates. Wbsett, for example^ n^marka 
that it will not grow- at- all on clay soils, tliat an rich Boib the lihre becomes 
coarse and on high and dry soils it is best of all- On the other hand 
Eexburgh, flpealdDg of and of the North CircoiSi aMrina 

that atrong clay sods suit it best. 

Oiwd-wjntfrffff.^Tho oultivatoEH of India have aU along recognised 
this plant as a useful aid in soil-improvenienk It may for that purpoao 
(nsoM eBpcoially when employed exclusively as a green msui™) be gro^ 
on all sorts of garden soils and rice-fieldSp especially if infested with 
ireedi (see Vltis. p, HlSb l*'or this purpose it in tiatwJly uprooted when 
two to two and a hull months oM and then ploughed inp especially when, 
followed by potatoes. The {niUivatori regard renovation in tbia jnanner rrEtinUA t« 
as preferable to a manure of one to two inauilda of oilcake per aero. It 
h therefore sturprising that the praetke is not more _ general. Eorly 
ploughing is of eonrse involved and more labour than is customary hoe 
to bfl given* Mokerji {Niiies on a Tour in the Juit says ’— 

" The cultivDikin wm Bskod why tboy did not grow Hm-h«inp more largely ot|HU«P 
ii« foip crop end a pmparfttciy crop for the jiita when they thoiMel™ ueol^ 

Uiai hy doing so they wot two maucidB of jut* more per Thoy roplISO 

tliit thsy must- grow jbddf aiid other (ood-HorepSi and that one ffpmia^ dbjocticn. 
to the HA-Wmp wfti tho refctiiiB of it produced a moat fltthy atinlc whi^ waa 
onhfiarehlo to thom, ajid as there il wMor only In Utnks and k3vMU At the dry 
lauofl whan kui la retied in thiM diatrietp fiah dio oH il rettmg oF wni ia done 
ill the tanLui end oCher placoS wliPTO there ia fiik. Owing to tbna* ohjoetjone, 
they grow wm-benip ostotl«ively^ bul tliS ovdtivation of this uMful crop 

la avidendy attending. Kojoi and muBtard an the atandard rohi^ eropa here, 
hat a gac4 deal of tan grown ehJofiy with the ofeject of tienefiting the aua- 
Onediog jute crop, , ^ 

" Why aahoTt vai^ty o( Jon (called gAoli) should be choacn for fcwhrig cattle OAori Vi^faily. 
aftd aftOrwBJidji ploughing in as green irMmnro dooa nut iSppMiT cleAi', The taJior 
variety, though bettar eujted for e^tnietlan of flbrep also *p™a to be more voioablo 
lar fnazLurial ptirpoeca, aa it hos far wore Qrgjuiic mattor in it and Ui* root rwUuo 
mut bo also fneger. The roiycin reeegnbe that the growing of the larger variety 
hr Uhro aJae hsm a boaedcia] dl«l on the aoU/' 

TW/jjgtf, ^Sfla-hcjiip is most in fttvouc os a catch crop. The sosd is TiUsgt^- 
nown thititly, bence the v&kc of the ernp os a weed'e^xtcnaiiiatoT. In some w«* 4 'S£iiw. 
reports os mnoh os 80 to 120 lb- of secsd to the acre are spoken ofp in others 
^ Ibrp and in still others half that amountv The pLante ahould ^ ^om 
3 to 4 inches apart each way- MollLson (rcjc(fawi InitL Agri.^ iii*p 226) 

^bjieivea that a luxuriant crop cannot be grown without careful tillage. 

Quick growth is neoceoary whothtr raised for fibre or oa a green manure, qtusk OrwiL, 
A amooth friable bed iSt therefore, required, nod this can only be obtained 
by ploughing and repeated harrowingfl. The seed b generally drillod DtUi-m. 

July; in the Deccan with n fonr-coultefed drill, first lengthwiie then 
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acit>.^ th& Tho dnlL cpultarb arc 12 to 14 luches apart, iitd tlu 

double driiliug aeciires cvern dbtribuiion of the ncceadarj he*vj seed rtU 
(about 70 lb, per acre). If the seed pnainatca properly, no (TutljEf 
culture is required tllitjl the t!rop ia ploughed in as green manure or reapwl 
for fibre,” 

Diseases anit Pests . — Very little is known regarfling the enfmim of 
this plant. Marwcli-Ijctruy (A^L Jo^fn, huL, i, pt, iii.^ ; alas 

A/emoir^, Dirpi. Agri. hid., 1907,. k, 158^ etc.) gives paititnlaia of tknei! 
nsoths, the caterpillam of w'hich often do much harm to the tuvp. 

Harvest ,—It is customary to tend that the crop U hai^’eritoJ aftci tin 
Bowm have appeared, but in certain lucalitics the plants are left od tbs 
hold until the tmits hs^vt begun to form^ and in some instauees even iiotJ 
they are ripe, The finest, strongest and heat fibre niay poaaihly bf get 
from plaiita which are not dead ripe, but very g*>ad fibre aa well 
are got from & ripe crop ” (Mullisoti)- In m^t roses the pkats m 
pulled up by tho roots, in others the steius arc cut wdth a sickle clow tn 
the groUniL They are left on the field for a few days to allow of whlieriTi^ 
and are then strippctl of theJr leaves ; these ate regarded as a ntcesar^ 
Tetiim to the soil Tlie stems are tieil into neat bundled that may bt 
easily handled, each containing not more than lOQ etalk-i. The bun^a 
are then prescr^'cd for two or three weeks until they ore thoroughly 
and the remaining leaves and seeds arc thete-after thrashal out. Htit w 
with jute so Tilth mn fibre, much iiUfiercnoe of opinion prevails tegonlJ^il 
the nature and extent of withering necaftoary before subjection to irttiat 
Mukerji {Handbook Ind. dgrri-i 307) asya that in the damp cliaiateat 
Bengal stacking before retting injures the fibre. Stacking is 
very little practi«ed in that pfovince. 

Separation of F/bre . — The dried bundles arc t.ie<i into larger biualfe*. 
then placed in pools of wster and TA'eighted with eitones or logy of wm 
until they are completely submerg6d> luucli aftar the fashion drhntof 
regarding jute, only that since the oteepiug takes place usually in tlif 
hot months, a period of five daja hi ordinarily sufficient, but in ^Id w'l^thet 
eight or nine days may be roquiiiid. In some instancea retting in 
mud on the Dmrgina of tanks or lakes seeinB to be tbo system 
in othera oompletc submergence in water is deemed esaentiah Uy s®®*! 
writers stagnant water is cotidemnei] na destroying the colour and lojittr ^ 
the fibre, running water being advocated as preferablo- But this 
a mistake, as longer rotting would certainly be required in 
It is also sometimes custocnary to set the tower and thicker emw oI 
sterna into w^ater for twenty-fonr hours, so os to secure for thenc a lo^ 
retting than is neccaeary for the upper portions. In deep water 
is required thah in «hal low. In Salsette there is said to be very little 
and this ciicumntance is claimeil ma tho reason of the auponodty . 
fibre there produced. In many localities the complaint is 
sufficient w^ater does not exist at the bnrvcat season to allow of an 
pruduedoil. Th is diffio ult}% it woiild seem, might be easily and 
disposed of by drying the stems and stacking them till a more 
season. l>istricts with a limited eupply of water are those whare ^ 
would be eBs>% The stacking of hemp is moreover believe<i, if auythnM?' 
improve the fibre, and should be tested with tan-hemp. * 

The process of St ripping and wasiking the fibre is very ™ 

puisned with jntn, but more dilfioult and laborious. The Htnp* ^ 
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bast fibres.” “Durifig7the Colonial and Indiiui ExMbitioti iiiLnmPDfli 
inquiries were made as to whjr it was tbat bo little of "die better 
of ron-hemp were procnirabb/ Mr. CkjUjer and several other brokeis nod 
meroharits stated that tbdr only difficulty in pushing thotTsdeia hh^ 
boiop was tbeir inahiUty to proouie a unifortti aud a large eDaugh sappl?.^ 
Dunstao {Imp. Inst- Ttch. BepU., 1903, 70) similarly observes, “The 
literature on this fibre is c^rtensivep betokening inuch btenmt is jti 
quaUtieSn but up to the present the material bss been exported CHaly to 
a extent,” Two sets o£ samplca were sent to bim for esaaiiaatMrtEu 
viz. bom Buinia and Caloutts^ Tbe results of tbe ohemicsl aualytea ol 
these are given, and it may be said that the asb in the Calcutta sample wu 
oonsideiably bigber than in that (rom Burma^ but aU the feature* bro'Dght 
out were regarded as indicative of high qaabty. Mioroecopically the yltimate 
fibres were found to be rather long^^ to S mm.—and seen to eud sbmpllj 
instead of taperingp while the walls were rough and irreguJar in oiitlinf. 

As to the utHiBfltions of the fibre, these may be briefly stated as idwiM*! 
with those of true henip—namely the produotioii of cordage and Cfta^i*, 
the 'waste or tow going to the paper mills* But in India by far ^ 
imiiortant use is the employment of soit'henip for the cordage of 
nets- In this connection it may be mentioned tliat Mr* V. P, 
Bub^viaioiial Forest Officer, Bassein, West TJ^> contributed to tae 
Reporter on Economic Proilucts a most intetestmg account of 
sea nets used by the Koli fi^sher^cn (aince published in the 
1905j No. 7). These are huge traps 160 feet long and 70 feet in 
They are constructed entirely of tun-hemp, and may cost m m 
E s. 2J50 each. The mesh ilecreascH from fij to J inohea prc^gresaavi^. 
the mouth to the apex of the net. Thu fibre in carefully toJineu- 1 
rcpairiikg and tanning of the net cost about Rs. S a month. The mtR _ 
from tl^ is that the fibre is only durable under sea-water 
tanned* The woodwork of these deep-sea netej it may be aiMed, u pir 
ferably that of AfftNir rorAi/fiiiii. Throngbont India ^ 

largely made of aoa-hemp, though not ejtclusivelj so- Those of Y, 

Bte ebiefly jnodor or oJton^ fibre (Calotiopii /r 

of Aasam and Eastern Bengal rhm fibre nivc^ pp- 

TRADE m already obsemd, noth^ of any 

can bo said anthoritativelj regarding the extent of production 
of this fibie, since it is not aeparatdy recotded in the Tnoac and - 
ifiTol It is grown in every province, mid nemly 

by the people of India. It seems probabloi how'evers^ that of ta# esP® 
to foreign countfiea shown as Raw Hemp” of Indian 
proportion b s&n. The only other fibre of importance (and ^ 

comparutively recent origin} ia indicated by the exports of ^ 

bbte (Sisal hemp). Of tbe imports of raw hemp the hstefl 

doubtless Manila (Miffttt and lastly of tbe 

manufactures the major portion ia doqbtlcaa canvas and rope 
hemp. The traffic under these headinga may be here exbibitcd^^ 

JiiTOam 1376-7. tSS6-7. ii6fl-7. ISOfi-*- I 

_ _ ^ - • JtJ, 

B*. fte, ■ Ra I ^ 

Hmw .7,33,866 IMI.364 M.11.176 

Kfonututqnid ..| 2,036 26S _ , _ "'V_ 'iijif 

TotALa .. 7.60.801 IMU646 23,1U1M 6^' 
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liAva inoreiP'5f’<l very f.onBidtf^Taibly withiji tho pMt twent^'acvim yeaf;ip a 
wnjtiiiy ol the dotaiLn r^vtals tbe fnct t\mt the moat important improve¬ 
ment hflfl taken piece isithiii the Laat six or Mivtu yean and h duo iiiaiiilj 
to the axpfti^dJng supply of Indian Aloe Fibre (see Agavt, 44^5). 


CROTON TiGLIUM,/.In«- * v « 

iii.* 2Sl-fi ; Gamblcp Man. Ind. 1902^ fil4 ; EnniouBtALEA 

The Purging Croton, jatja-p(Ua, jaypdi kanahiphdla, jamdi p4a, mp6l, 
itmSam, itifwJbp horif dand. etc. A small tree loct with under oultivatioD 
thionghoiit the greater part of India | said to be natitraliaod in Eastern 
Biininil, Aiiaanit and elsewhere, 

damblo Htatw dafloits^y tiuit it is flot ipilimiioU*, It waa appnroiiily firtt 
■kscribed by Acoiit* in IS78 ,;mm 1 siitnequimtfy by m 1670* then by 

Rurapbiut m 1743. The purging Mton grown on Uw poorat oqiIh, m wjwui 
UnOi from the HA-ki^y^l np to about 3,000 foot. Under mdtivaUOn no epOOiM ssani 
u uweenary, imd it wiU fruit in the second yw. It haa boon vpokm of o* * 
nhode-troo for coffM. A bttie of llws powdored odcate forked into soil hae bc?«n 
ncORuiwudDd u a proteotkifl for tea end ot!wr plants tfom grub and white ant^ 
Tho auto yield a largo amois^t of mediclnfij OlX wUiitb may bo PUlnuaisteted 
M a violent purnifttivei or applied oitetTially ai a powerful ’I’omoant. Ad iuciuify 
DMdoby W. R. Dililstaf) and Miw* I- E. Boolo into thenaturt of tho v^atmg 
evnaiitaont remited ia tlieir abteining ** n BaiJdl fjupiility of A jylfuw oil whicb, 
(dtcT a tiiTwij bwT-iuilC' O traniipafont rosinDutf rneae, lUtoajpely witivu and burfniDg 
irithout aflh It was found tlmt nhsfwflJfl/e in'rf oWisd iU vwicant pteportkSi lu 
■ small proportiiLKn of ihia foatn, to whloh tho ol "i^tea rown * baa been 

proTisloTvally givijn ** (Jfitpr Jitai-- *foHirrt^f IS^C, iLp 2(Hy It ui said that eroton 
ml is TiH*>d by Ireiidulont iiwnufaclllfc-rii sa an adulterant of iltiotlire of lodino. 
t<7/. BriL and Col JIWl. il., Hfid The ^va o^iiLar propertiw W 

tho ^nd and am fairly iM^y naod by the Xati^'o* of India, K-modilte oxudalion 
hu ht^a diflOujfecd by Hoopor Znafeor. /nd. PDOS e, S-M- Mom^ 

neanon, Bquira Jt FfAfUSi# soy tluU if the Tendon prite b* tideen se 2^#. to 3&r. 
i5(T ofTt-, tbri frvigblage, influjatiee ozhI brokers* OOnltiiiJHlIon- would have te M 
bofna hy tl» iMppoc. It w better to oxprosa the oil berop* transit sineo wuch 
11 Itet on the voyage. For kino pm HerDcarpUi Kannplaiia (p. B0«b 


CUGUmiB, i.iu H. j FI Br. /fwJ., ii.p ; DC.* Ort^. CuU. Plant*, 
25^62; CbgniBUX, DC.* Momog. Pkaner., iih. 479-507 ; CWko, FL Prr*. 
Bomb., 1.^534-6 ; Dutye. FL Ujfjxr- Oang. L, S7I-4 ; Praiiip 
Plani*, hp 522-3; CucmiiWTAci^A A genua of elimbii^ berhucenus pknto 
which euihmee^ twenty-eight speciesp of which more than h*U am 
lecoguifled as Abican &nd only throa op four Indiun. It is note worthy p 
however, thut of the Indian fefniAfc two mro the Stelou anti Cuoamber 
(^Uhomically very fur the moot impoituiit of oJl) And the third is < ■ 
—B truly wUd plant, never cultivated norite fmits eaten^ 

C. Mulo* Linn.; Dnthic and FuUnrp Fidd and i^rden Crops, pt iL^ 
51, pi. I ; Sweet Melon, Murhu/fflp karbuz^ feAurm w/, barftu/p rAi&Uiia, 

fidArop saghitn, mtdd, wWori-fWii, fnuiawi-poiMJu, reFrtOp otc. 

Moot of the oar^v tnVolhni mpaak nf tho btult melofu of lndia_ l^big pjwn 
hvm unported wed! The Ettiperor Babi!^ m no mmt jem of Ind™ 

®l*^anai but axtqli tiuwo of JiamariLand, So alv in Althar'e tuno Doan oI lfa» 
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fivo jmrtii tir m Ain-i-AkbaH (BICK;h^a4ltiiii+ IruiuJ.^ IndMj 

all ikfvi NLntocl. in lmv» coitw froni BodolualuiD or KjibuL LiniKihDt^fi [ E. 

HoM, 1, ii., of^ai&rv^ that the IndJiui melonu on net m }{oed u 
of l^poitlp mA ha%'e to be ratea with sugar. Tovernier spook* flf iho Iikfia 
indlfinji m gmvm from Koriimn aL-ecl. Firnunger (Jtfoii. Oanl. ind, («L CmxmMi 
I SHU, £25-9) nirfition# kmdfl of nielonB bji spoeioJly eacrtltefll. Tb 

iHMfc or SiHt da« it the iojnfia, a. luitive of KobuL which ik^ not oiKCKd m 
India ; second it ohhi n Kabul melon aucemiifully grown in Indilk A 
iPrad. Wr Afyfmn. and N.S. Ptrna^ 48-D ; Ktw BuH., laiM, 751 k o* apia^ 
t.|kat the Aordo foiled becnnoe It woo not undamtood. The eorly Hip^^ nfr 
BuCo of oriUiUUy ipiod m^luna, but tlie later, when ripaned with frosl^ h lb 
Kirda proper. It m eot'ered over and left to mature olowly^ Komomdw 
sent to Kow ia arrived in eiceolbnt condition, and frem the seed 

obLained good fruftl Wl^ra grown at the Hoyni Gardena at Frnganoiv and ■!» 
wliere. It ia believed Unit aonfa n^ena nn^ht ba exported to Kumw, vkn 
tliey woiiild fciteh good prictwi os winter fmjto. The ihird ami ^lenw^ tb 
ftneat flf the liuliim ttMaluils m tlie Mo/edah or win to mdon of Lueiaiow, -Bind 
is grown io aacidy Icnm along tiio Ijiaitka or In the dry bedd of tlia Gumlt It I 
Efio size of a v^ery large orange, flattoried nt buth ondii and wiiJte inakle JudiraL 
It would appear, however, that so far hook a* the Luelmow melaA had hew 
allowed aerioualy to deterPomto. m tltat perfiapa ita proadat L'DaditiiiHi 
bo conjiideTah^y inipravedi In The fndiidn jl^rwahiArwl {June 1SM| M 
E. Ilonmia mvo on intarcatiiig account of thi* detarLonikiinji+ and urgrd 
oITorta s^vaEiliT be made to impniive tho stock of the ^'rAi/io ** or **wpK.)M* 
melon of Lueknow, 

llm 51elon from an ngficidtural fioint of %-iew in the moat: irapartonl tpsoa 
of the gnnufl and is exteiuiively cIlltiVAtetl far ita fruits on Ihc iMdf 

hnnks of Indian overu, ^ bikki) oa the friltor hSA fallen from the wliileiBii^ 
biyiJu of I ho OfkngcA and Jumtio, fi^roxanipH pita Am dng and liJled with mmrn 
within which t\m mrlon-si^ hi dapaiited. Tliew pEta act os forviBg'tMdi tel 
nrti protected Jigiiinat wid^drift by grAStt imd tb^^m hcdg» cotuiln^^ 
them. Low manuro k requinHl when the siU af tho rivet W of fabrly rich <l*JW 
nnd contains organic matter, SblbelitniH, ab At AhmodalMid^ the pldnls «» ™ 
in trtmebes matcaid of pit*. They cimtiniiD lo fruit aa a rule frem April mo 
Iho rising of tho wab^r ill Jbtia OVi*rwhelma and thiitniye tbenir A ^pnUf 
ai'cf>nnt of the Indian melotM may bo found in Indian Pimdinff ond 
|Oct. S, 11304}, and intereatiag dascripLiOda of tfio ^wth of laielcmi an the 
gardtms of Kashmir ore given by Mdorcroft {Atfri.-Hoft. -SCc^ ind. JVmii., l. 
by K\voU (Auut. ffepf, ,lfi> Bahri, l89Sp 16), and by Lawrence (Folkl *f 
Ktuhmirn 345—hj*. 

The dettened and elliptic neods yield a sweet edible Ont, Seamier saj'* ^ 
qiwtity thoy contain is about 30 per cant, and that a coaaidenlble 
oxEftta from the ChxnjBBB pert of Chefuu. It is a light thin oU, which drim iWT 
Jinfi in addilion ta being eaten is employed in the soap induBtry. Accarinif^ 
SeiiilcT A ccosiderabk quantity wws fmrrwrly exported from Sierra 
I^OA. but tho low pricH offered bavo kilted tJio trade (Trap. 
ii.+ 625), Tl» Bccds am oteo mod oa a cooLing MEOtr^lNE; tbaugh ft tf 
if tho«e of tho vorioua apeeioe mo distingulBhed. In fnot the seoria 01;^ ^ 
arc corujiieiily auld. all oi^ftr India os a cooling nwdicine in odmixluna ^ 
of ■T'. Mrtmt tnr. i#r|||«HfiHir+ rrrljVnv ajul f‘Ittii^ rw/^rip- an* 

ewda ore idoo oemmooly used as a ftuvuuring ingredient^— 

Cunabii sadTo^ p. 

PeMlm. —l^artiuulani of the cultivation of ^Vighon imd BaJuch mcLwH in 1 
Lijwer iProvmKPB, together with a djcscTiption of tha life history ci tke 
some melnn-ny^ may be found In Joa CWhomk mast UiiafuJ 
AfjH.-Hort. Soc. Ind., lua,, ffl^f, ijc., ft3^a). Tfw melen ii ahso 
Uthcr cucurbltacoouii fruJto. by a email red h^Xh. [Vf, /nd. Mu*- 
ll-J-3 ; iii,, pt, v.* 57-H ; iv., p|, I, 3:2-4. pt, it, 92^3,J The 
tati™, usuahy adopted by tl^ Na^ivin, must be detrha^atol* and 
frarne would bo found more cfToctive^ idsu» only tlw young Jiecdliagc 
a rule. -jp^rOi. 

(a| W. HomcrtlJci, i I>utbie and Fuller, U. 5fL 

cymeJe:, IH93, Utt, The phsif orpAdnf, pAikt, toehra (unripoh 

prdda-icai, i^khva htnu^, etc, Mentionial m phooth in the TMrtf ^ 

ucconiing to Lhitt hm ft Sonslmt name^ mam. AUhough auw nd^ * 
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bciLimb!<l4^ lo n vnrifity of c. aws fruit b unoalli (oot 

Qtdlflnl vcIJrtw ftnd Rmn and mow Uko thff owemtibw, ^™pt th»l it u li»fl 
-nnil laJgBT. Tlloru aso JK>v(*ral dbiiArl fcvrma mot with iti Ow' hot nnd 
rmbiv K^-inA, It b tiiilivatid in ootton i\f iiiaiM ficlilfl, rtc.^ lyad thfr& 
ihm’uttholfcl Indi*!, a«d whim (ho fniii burat, wJiioh it jipontKiooti^y, 

Ow flwli iH nwiily bnl nol swwt. though pAlnUibto v.}wn Wktm witEi WImmi 

y.yi,njj- Ilu* fruit tft A good #nbfititulo for tha ciicUMibftCr and tathra b in fact a 
viluiblfi \'ipgTotAb!lo. 

(iJ) Vlf- utlllJri-inEiS, uj^ ; Ihithic iizhI Fullor* fl-c. ilL. (!>6, it, hib r hv, Thd 
fdJfeiir, or idmtw. tukH, doaratf, veilifu ka^rik, kakndL irjfrdi, 
tebhro, ctr. This jnelDTi dpproocliofl iho oUrtiinhar. Atrcordiij , 

Bticbiin.«x HamiHoft iSiai. Aoc. Di^mU ^ but wii\i 

fnait. ft vane* fmm abort ovd Eo ^fongato (wniotiRWHi tiirw ™t ^ cyjutEUoa, 

\Shm young il b coi'ored wilh wit down and b iialogwon in 

etiAngw to dark gnwii or whito and bright oraugo whoti hoiL if tor 

[MiltivatKl ill Tkmg^d* tho United Province*, the PanjAb and 
dnrinK Kw- l^t WMthrr ^ Il “ "Va *>«• y«™K 

rawauriilg tho groiiAil nUoutd bo out m boda nnrl fbn* UkuikH it ia 

tliiw tm apart. Bfting in auaSon long ^foro like ou^iunl^^ wUb tfia 

in muf h aalon by Europoajifl lyc a aubatiluto for iliat piokftsd- wfk-n 

HEBcwhat insipid. A'airi ia woroovar an important mund to niaal ^ 

pwHTfF clavon during tho hot looiitlm. When w in iampsL \l 

fipo i»hin fnw or in curirio*. Tfio ^ /''?^™j^paltnEi of by autiiixn a^i 

[It plant. 


Fofidn 


_ Bcvdif om prMficd^ 

llir oii r^oriTrtKd from them ia uaad W*ilh food, in 
HHtii ivo^blo tiiBl i«H3ia at least of the forrnpj 
ewuinbani should in reality bo plated under the 


jLe. 53-4, it. IL, In.; Sen., 
C, satlvus, Linn,; DutbJe anti Fiille^P^^- -3^. £ ttfteft, 1893, u&; 
lUf4. A>jrL Stat. Dac^, 1889, +7 ; W. N. »»wA«wAri. 

Unnmgerpl.c. 16S. The Ctt^umber^ i k / -i 

t r ^ origUiiU homaa of tlxa 

dmibtui. jwi^e feiwi, fra^jiaA®, wfcwfl, ifimsmioa can b« uaced t« tho moat 
Tbcro HHfEnfl to be no doubt tliat one ij^., i^m- f (a plant wild from 
fiicumber wsa In North India, anti its ol^nnpact di^TorenL botaninally fr^m r, 
sv^nt dAffido limo* of Asia, Jbnhir nanin* pdJ^ 

Kuiiuk)ti Lf> 3Lkk^) ia in no importanti^tiitQ for {lUiuL HitA. 

Mfjr-va, tlHiiigb it Ilia dfstinoliva vern^ tianiee for tho cueumbor, as ntatad by 
otc.|^ and ia OofUKtod Oiul tu»d aa a Buf ^ European cidtLvatlon quito na anjck^ut^ 
L Ml Tlw olaaakj and Other Europoaj' Hoitn {Kuiiiirpd- and fltli cd.. 

Da Cwdulle, would setutl t* point to/| tlia Idrtorio and etyiEialogii!at coruidera^ 
S* CJUI bo shown for Saulliarn Asia, f .j, and hw tnU ton ^^hmdor and Englorp 
3h^-L4) ^voa a uiwfii] account ^Oaoiimbor, tlie melon And the gourd t^i ilbo 

-__j . ... (Jiicttarhita, 


Ououinl»r 

ojf Khirs^ 


Kabtut. 


. +41, and lagcnarU, 7fM);] 

There am two primary forma of 
^ woatbor, and a gordon elimbnrj 
m-iKaped fniila (mondi JuJturt o^ 
»nih^ profanably m rich aoih Tit 
Ufw uuila {bantriii ibobun^, darp 

nPnvbi. Mi ll.j.-i- J*..!! ___ ^^ppi ■ ?la- 


tinna Briofly it may 1^ aakl thnt j ba water and oil hottlra. 
refsr nuiit nf tho early namoa fur tlW 

™ of Mrtoin forma of thosa fruib^ CilOUlnbem : —^a cneping flnkl plant of the 

of lha miny soABon. l^he formor has smaJL 
I Oriaaa)i and it town in drilla in yohruary or 
p Laltor or rainy-saaSCHn variotioa much 

C^ijpwn or oro^y-whita^ changing to mtty- 
^-(UMWOn variotioa are tim rtimt dommon. bwi iig 
„ ,—Th* bot mwin foniia are oUkj, howovor^ 
^wn wbAit full gwwn. Tho raid tamm* Gathered in a young jlaite they ar^ 
by both NativH and Europfft ger^i'n or eArfbi n. and coiutituta a Inuch- 
«*™ ^tber row or OOokod in o •fy oit«njii\'Bfjr pieklocl and *iaton in that form. 

kiw>wn under the elbo. that tho sAerJnn of India ia (ho hot-seaaon f4^ia 
P™M vegetable i ihoy ofO also v^hilt doubtful *\ A hsiij*J« of thro W«t Iiidiln. 
ft wodld ihue teem fairly certain 0 SOI+) hm dosoibed a specioj form of cueuinber 
j? th# ftomc' / 

stL* Hooker (Bof. t. ?t™ sewings nee ueuolly moda. namely at th* 

T peculinr to ^^kxm. al the mil of MarcL Th* i4€Kla ore mvwn 

In the Imt-wcathor tupply t being one foot apart. In dry seih wah.-r hi 
Febmaj^% in tha middio *nd oubaeqihHitly «v«ry Ion days, but not 
Wlh ttidae 4ri Efrills, the di ^ thri^io with littJa cm^ nlid are alwAyb Furo of 
[^i^ln^t<4y BlUir 4^9 

Tltn rauiy-aonaon forr^ 




tMHrkiL 


Oalciiuj^ 





CUCURBIT A 
Squuh and 
Pumpkj^ 


WILD CUCUItlBEBS 


jri«Sdmg * gCHJd mp. Tbo cn9amy-wtiiN)i kind (“ Whit« Turkey PPRard*! m 
onff of Iba fomu. EuropAon eultivndoa hu mc«ntly cochuu^ tbl 
(shawf«r the pUknb met. with in Indiim t^wru, [Of Ind, Omrd., L*criMll9S;T 
StiU it if a ourioua fact that ajlhouith the eucaiabAr if aow fnllv Jicknoiitt^j 
to b 4 a native of India, moat af tha End Engiioh fomu cannot b« nnin m 
that country. ^ 


Kdrlt, C. tnlKOHUV, FL Ind., Hi, 722; aW €. itirbinm*, 

K^tw^h 723; PkaTwmaog. Ind., %U ^^7 ; Kaitib??, Pw. PL BomA., in 

Nat. //iff. She,, viii,. 9&-106^ pi, G. i Diitluc, FL Upper G^nj. ’■ 
S73 i Ptain, Plants, i., 522 ; CookCp FI. Pres. Bmh., i, mi ] 
a Pofjle, III., 220, t. 47, i 3 ; C. putawau, Foff; I 

Jfew^€,* etc. Tlic Mtvd, Jedrit, faTn-hidingat pNfJ^,iu- 

lEint5a, etfl. An anjuiat or pcr^nDial olimbcr not enltivatwi, nut 

mih through^ ^nt the greater part of the drier upland tfacta of leidb, 
.\rgbatiistan ah'd Perwa* 

The natan litAr. ^Jirom ooizvAtimHi pdvan to It mnpe ccrrectly denata rfri^w 
f lar If Pif a I*, but 1 ^etroTigly thnoe two plnate p ami atjn ibn bchgoU^ vid 

■tatce of f'r mrtir^^ ff \ Hh irirJKf^ ^diiTr) havo bwm fiiuoh confiued by OCOMUit 
a-nd oven by •nine hoik^tt uritetM. Tliaoharaoter of mimp!#bifurcatod tddnb 
a-ouid, if rigcironfly apphL*. (dmoat of neowity involve the transfersnenoF o»-lwfl 
the ab^te IQ m^aat norbai^a fiOIni to r'PfrwMii* rrifawM, 

Todnedp ail the oTarnplea\of #^jfrMWPT^ with imnlt deeply diMwied km 
I javo limple tondriiap and oaL^ with dMeidty be separated from i—*- 

-r^i«>f<tfiirai«ip SfiMi** H t* to draw attention to thia pircuTBitaMC ^ 

the propertloi of the fofj^dn no^tdifln^Il^late^i^^^ from thcuto nf tbatmer»i^*»rti 
flnt the plant oF tha wndy defi?Hrta m vary diE:eieiit frorn tlml oi the Kinidtja' 
and thom may bn two or more epW^: hut if m, then they havn bam ^ ^ 
difFerentiy deacribed and 3d«3itiflad\ Ttoxhurph pointed out that hij r. 
reaemb-loft very much. i/jH7T.,\diiF. and PraLn Bays r'.. 

u aometmiDa cofukierDd thoongliinl o^urod of the melon, and mnywpifJIy bealBra 
of that plant which had beoonto fomlJ 

Th* Mdf yield a flajcd On- by boilkn^p whieh in lined in lampn by ihs po«w 
olames. Tho pulp of the fmit ii bitiiw mid Himilor in ^niality to 
It la not. bO'Wevef» pOftfible to aapertl'^ dodnJteJy the esaat induat™^ 
nandjainal vahio nf thia ipociet until the ‘ .amhignitiBa nbovo indicated ha^'T bea 
removedL 


BJE.R, 

IL, 638^1, 


Water i md 
Bat tlea. 


CUCURBITA, Uhh. s FI. B*f . Jird., 621-2; Cooke, U- 
Bomb., leoaj., 547; Duthie. FL Fp^' ' Gong. Plain, L. 377; Prsin, **f 
iPionCf, 1303, i., 524; CucoftBiTACii*, \ 

E(iatery.^-4;^onaidDrable eonfualon appear^ nlwaya to hava eaiated 
hifftory and nomenclntiira of znoflt coqurbiti accaua plauto. It 
that European pra-LmnjxraA nnmeanno inspi»elve of the fifft um to 
fruita wnm put, but ran haztUy be accepted na aopnrai«ly dmaEii^ ihe 
j^em and ipacieiL Thuo, for example, Flitiy (Hut. Nat, hk. x». ^ 
liervea Ihnt etiourhitaoeona fraitn liiid long b« m uaed aa wino-bottlw 
day wereinot cominginto fnahinn oa watOT'pitchrerf at the batlli. Hehn(aiwT^ 
und Haiui., dtli ait 304-14^ dmivef conjoci urtlly m d 

from cuman* and corfcfcta. low Latin wordii* d^e one nManinff a covi^ 
the Othar a bMiket (Ueim. tor£ih Himce porhopi tlie renwk by Columew 
ilwrt, (ad Oaenero, I775h ^ *0). Iheee Imitii ** are welJ snitad for 

aa vneaelo,” IncidaEitally it ia worth notmg tha.t many of the »riy 
nnovefod liom tl» Thnnu», Tibof and feme are obvioualy mcddlea on^ 
bottlo-gourd (Ofid lOHSB o| the boltlflfl tii^od For 
winng are tn-day of that ohape. It ti thua not imrprialng (hat HtntemeflW 
timod applied to fHnrraira ahould have to b-i trantferred to ^ 

ii«°Ap|i#r«TM. nr V** vma. Still more frw^uimEly are the varioui op^ ^ 
r-Mr.i#^biiiT confounded om with the other and their vemaouior na™ 
OOuntrtea intorchanged, Brirl botanic dingnOw^a for the purpMe at 
diotCHtion become adcordingly almoft imporativiL ‘ 

4W 





RED, YELLOW, AJID WUitE GOURDS 


CUCURBITA 

PWPO 

Vogretft^jle SCuFT&w 
ILp 

Squuh- or 
TflUow- 


C. maKJma. ; f(. Br. li^-. ii. B22 ; 

CfWiii jfonci o[ TarRioni-ToaECtt;!, io Jmin. IBTO HB . 

DC., (kig. C«?(. Planf4. ISS4, 249^7: Asa Griky, Sewnl. 1^. L. 

332 - 41 ; N- N. Banerjoi, Agri. CuOaek, 1893 , ^ '**']^* 

Bomb.. 1903. i., S47 ; Dutliis, Ft. Upptr Gang. Ptem, I., 37 1 . Stm^-p«id, 
Yellow-fjourd. Rcd-souid, SpBUMh-gounl, Turban-Bourd. eto.; Mbho^t, 
baiiaiu. baUala kharu, iaJi, tookm kudu, pirtAim. 

gnmmadi.wTtt-gumH^i, mattnnga, iuni^ki, tkioe-^g-on. eU). A plwn wiM 
five pBlmotc kftvea, having the lobw rounded, the MftM narrow, and thn 
pctido neatly «lon|f ax tbo blade, but not prickly; fmittuR peduncle «und, 
imooth: corolb Joba curved outwards: calyx ricgmciita lanceolatc-liiiMT. 

Dutbie says that tho ovideiw obfcoiii^ 33 »'mvi^ ^ 

AeiatiD ornia lof this pt™t. C, Spniugw lAaK. Tj>w. Ortte , 1803. 333 ) a 
iriid (.rrr,.^ri.). ha- b«o ft.uad b. tlio Hui^y- wh.eh u 

nipPO-ort to bo tl» patent of all Iho lorgo-fruitod gourds kl cidtlvaUDin. jCf. /feta 
ffiSr^d. IW.), imhj., 120.] AoToroy 1- dj-poood to Koept It M Amon^. 
and in suppoA of that opin ion m-Otioiui th-t its nsmo "SqUO-b “ 
u pMduc^tbo largoat itMwn oucurbitowou* fruit s o^pie- 

u 240 lb- hovo been reoonled. The prinoipnl varietiM have elrondy been ftitiniino. 

by threitnlinn above of Eufoponn tSunee. It i- OultiVTI^ lu BW.* MtinUJ^a. 

tamporato perl- of tl» alobo. In Upper In^ Uio^ “ 
end^o vTi^ble oaten in lim wid HnnCitt; but m ^ 

October. ^Uanorjei. »aye that to Ctott^k 0«. 

u>e teetle and tl» On. oiptweed from thom arO used in randudn^ ^ 

u u i VEaK^»l*r oeA whotl fnjfttnra wHl kfwpfqr lO&othj il TwtthK 



D3.P.* 

il,e40-L 

Mujk- 

malon. 


Gen^'FZriUijrrthn yoi^ toivM a» oaten like 

^nd-und Poref,, 1003. L. ilB-l In Asaam the young tonveS of f, frpe nra 
funilAfi^ ftkteiQ U A pot'1i4Tb+ 

C. modoh&ta, Ducheme ; Dutbie niid Fuller, PiW arrf ffartfen 
Crop*, pt. ii-. Cfr-9. pL IvUi-lxi. The 3lusk*melon, Miilon Puinpliiu, 
titavhal, tA^oW i-Aiimro, mSihd-kwid&t kalt-dudhi. etc, ,. t. . i,_ 

flvee M to the preeodlngi bnt vor^ton mwl.led 
petiole hairy but not pricMy j frujttog pedunelee^gtoM Ol ki 
Mmiml- of the femafe flower torRO foli™i^ The MuAjimion W 
to®«!rdiTi-i-AI*ari (Bioeiwnann. tf-n-J , aa di^t from “ 

thAt St ApqcAf 4 to hBv'd \t^n knowii in India froni iurly ancimti ttiEW* 

336), f<ir m hia d^fcoptioo ci 

Ulli tha MllAk-nwlcn, TImstA A» two primary forml fit 

mMKFth AEHi the otbfiT dutod fniitJi ; iho w oWofig m hI^ ^ 

promr). And thft lAtlo- a flnltwad ^hamid (4 , 

plui ii iww widely eultiTAtrfS ia both hmttl*phBn€ And 0^^ 

r^\hoa either r, e.Ll— or r . !*-,«. It ““J* ** 

Korthem Imlto. and the yeUow flinh 
UiiodAhout Indin. Tlwa App«r* to b* a iiHAll fonm 




AppMT* 

whicll in (frown tindar the i -- - . , ■ 

Azul whkh HkAkirt A dfllkiooi vfigntnbSii wHen yoima or hell rlp^ 
tiomsti in ths Ain^i-Atebari (1500, J-ft eft) M » met fmit. 

C. Pnpo, £inti.; FL Br. /nJ,. iL. 622; Taylor, Top®?- 

1840, laiMO; J?%miiigcr, Man. Gard. Ind. (ode CanieTOiiJlp I^p 
6 en,i£^f. A^.Siat. Dmta, 188 S>r 46 ^ Dmhia and Fullar. Lc. i.. 3 i 7 . 
Pumplciti, VegaUbla Marrow (i-ffr- 

^fiura, saffd kaddu^ iaiflap MifO^dp et&, 

jMvm 6-nAlmt4N Aimii fcnOAd nud Hgment pointed ppMln na lonfl ™ 
blAdrr, thA hAim of ihn iitVvt ALirfaoo hArdmund int* p™i^ i imroilA 
lowATdi thn faaoa and lobof nr«t ^ calyAHiogm^ta hn^ InnoealAta; fraitin^ 
pfidnncln wpodyp itPin^ly grooved, nod nuirked with ndgM. 

441 


The 
^um/ia ot 


D.E.P.^ 

«4a-2- 

FumpkiiL. 





CUIMINUM 

CVHIHUIH 

Cumin 


THE Cl'MlX 




OIL 


I5>KP.. 

64fl-S. 


Thei Jirumra is mcntiiiivixl in IruUiy oF SuilltfkHt worlu^ but r. 

u^fl r*-H/i'r# weni powibly or n«t diBLinguy^Ad^ 

Puriipldn is iifl^n nacntiorHHl M A nAtivfr af Acn<iticAv t^rhiigh this opdnioR nli 
un ljjid>tftiinsT*H obHr^^ntion **AppArtfntly indags^nouA.^" Abi^ C^r^y {Ijt^ 
earammtLng on ihnt^ snyl ^ iln ^ald hm mn*^ bwn rewavfd Eroat ill 

l>tAt rvgiou (nor IrOni any othvr)/' ll M grown in Vtg]i>E.nlji]« gondeni thrau^^ 
iml t^ks groator port of Indim. Alkd o(Um siwiH nontnibling over tho Eu|ii< 
vatoni' hutii. It m nuwlLoiVr 1lO>Vi(>V&r, <^3ttcnaivo|y grown. And nmely ah a M 
crop. The following nOtOA DU IhdiAII etdtivation WTi tftkon nmmiy from IV 
mingor (f.c. Itl):—In ri?cnniA In^vi tM improved f'nstjwtl AlHil patty^paa itmiriivi 
ATD delioLoiifl vogplubba, but they only tuewad w^i^n »aurn in tlko early miuk 
'n»y Hhoutd bo hoa-ti in boxoo OJT pJWX# At oiiU of 5[my, Wlion Ihe fint p*t 
of rough lonvoB Appear tl-io AO^Ilillgt^ liiay bo irArwplnnlixl ifttD Tdchly miuiaivil 
pita* at 5 foot mpArt^ in the kiUh«*n gATilfn. Ttio JiAidirFr long-fruited ivietia 
will Buocsed aII tlimugh tlie nittiy jwiaoii. In ttw nthIa ihfrakl 

bo sown in the DpOn grOcind About tJw ond of OotohoT to midlilo of Dnytfabcr, 
nnd tho plniitA rnilAt hav* pBcinly of OpAOO to trail ovikt. The boat ploh i# tg pw 
two Dr thrw ddkIa in pit* 16 inolie* diV-p ami tui many wnfe, HIM with T^\^f 
mAnured noil. If mnny «DDd« gormiiiAtts oliniiiiAto all axoop^ ^ 

plant* hAvn fotraud about four Df tbeif rough tiioy will dmoai wrtainlT 

bo Attnckcd by A rod bootlo, but if tJwt>' tan h* pHtaienM nt thu i*tage they do- wrl 
mm to bo liAblo to AUark lAtf*i^, Wlita they havo mt no numy fruits m iha 
virK» will be*r tlio flowvr* nl^oidd be removed- Tlio plantA mquire cooilafift 
and cDpiOTUR wAtering, ond DCtaoioiudly with Mqiud miuiurvi. The Roord* mm 
be gAtViered when tender, *Ay in May-Jiuw, m tlwy rapidly beconM bifd 
woody. Both Tftylor and Sea Apeak of tlie pumpkin na a garden and fietd aep 
chiirACteniitEt of verfnin jutrtfi of BengAl. fat the tlHaltd Frotun™ Hi* Aowinf 
of iJiD md inuffl itot be loade l^eftire tlw end laf Febnaory aa tho planw will a»t 
live in the cold AtiAiion in thnt part of India. C>n tlw hilla, bow in April oad tht 
vegemble will be in BeDAon in July. Duthio wy^n tlwit in thm prrjAiaoea at ii a 
gattlen, not a flohl From 31uM(purie a stiarlDl pumplcin ha* lef^nily 

roported m brought originally Imm Kaebnair. [C/. J*a™. ^ /a^ 

IW> 2 , xii., 118 - 7 .] 

Am a field Drop in Enrope nnd AmtrieA tho pitiaipkin and vegetable man^ 
«l« grown m foot apnrt with 12 font batween the rowfL Three Aoeds 
poaited m cHwh spot, and 2 lb. per aero will theroforo sulflor. Thr 
riflhp wrlbrnannreii vegelable eoil fa from 15 to 20 tona nn ikTA- la 1*1** 
the ieed« nro preserved; they yield a cIoat edible oil, puppoecd to be of afl«w» 
value. The uee Df tho fruit m. a Vegetablo ie of dOUTBo well knotrOn *nn Oa 
raw fruit u «b 44 lo bo Ail excellent foCKl for oOw». Hia fruit* of mv^rm 
of melon, Ipjurd, ett., are CAndied and Mild nil Over India both AA a loxury i« 
an medu^D. t3<iKilarly the neesl* oi th™ fniite Are largely ueeci for ||i*v>junn^ 
oertain preparntiona of Indhui hDtnp, imd the root for n nufftHou* p«fpw^ 
vn. to make thn prepnrotian moro potent {Repi. Ind. fiamp. Drvif* ComM-k ATh 
425, 4tJl). ir<vW, Fob. ISHa; Plnmiia^Opiaiim, Fob. G. im; 

S«. ehm. /fufaJl., I&81, XX„ 1003 ; J^Aarm. Jovm.^ llMlIt 01^. 35$; 

Mitra. Toth- Brad- {Winton «nd Bnrberp tnuael.h lODT^ 300-70.] 


CUMINUW CYMINUM, Liim. ; FI. Br. ii.* 718: 
ma^, tnd.t ii., ; l>uthi« aud Fuller, Fidiand Ontde* Crop*, pt- Jj''; 
4<>; Hiithie, Fi. tapper iia^. Plain, i., 397-il ; Cooke, FI. Fret. 

I.JHn^bL[FRR.F.. Cuminr«rm^;lrdla^ ^/d/t, JtaFnrin, fiyw, t‘tc. ThUpw* 
lA more or le $9 eultivaNd in moat pro%inoe« of TiuHa^ except 
Assam. Thero is, howevtr, fairly concimutre evidence that it ia nowi^ 
ihdiji^cnDTis, though id scverfll dietFicts it would appear to be flo fw 
i^ed R« to have b^n regarded as ** wild ” even by competent ohmtvff^ 
Hiituay. —CDuAddaroble cOnfituon wsU iii lodian publacatiOP* tlirpafib^_ 
venubcular name rird or prd being given to both oumia and earAway (SW 
CATtd, pp. 283-4)^ A MnulAr mutakti m amide with rogard to iA 

Hlaek Cumin (p. HJ1). ^The nutbora of tho /■Jlo’maCogmpAib po®' 

that fM or firvna^ tih* Sanekrit namett for cumm, aa WoH aa tlio 
or tijrh iiad adl the Lndian vomaoular named, appear to be ch^rived ^ 



THJi YELLOW .VNI) lilAOK ZEUOAKlES 




CUBQUMA 
CAtJLlHA 
A-rrOWToUt 

in jmd Uj trfj iJwi cUKoidivs proiwrtiEM Umj wpodulv Thft tTfcu? yin+fcilA i« 

*• 11 ot Bglpt or ot iho JltKliUnmaOJUi nwolW. und 

s= s* ™ 

Ito in St. . I»iii., ■^. Tn E««pa. 

nliiwd^ ii vciy gwnt o»t«at liy (iiriiMy. Imt »* l<kr«ely 111 

MHcbi ffrviit*) nffotd from S to 4 ptif cont. oF an Oil which ha* j^' 

T^oil iarfiiofiy eiiiploiSi in Eufopoin ii^of«turoof N'W'^ 
m OiWo.m.Utor .W..I MofimLimWii* O.K llKW. }’' 

iSi; i,*tilloH«l,od totlio riMKtoinni pfoportii. of cunwn, wWrh m il«lkhw. 

hifh^ to^j^iMlringe^ »n ^ j„gar(lins thii Indiun ntrenBf (*I tl>i® jjd TtaS? 

fe*" '.tzrr.-iif.'! !^..r 

.,f rotnin from Indin #liow « .toady mor^ i^.rt U.3W o«., 

RjL«2-2. lfll ill ISttS^li™ : 17r3Sft R*. 4,&a,87%i, m ll»3— I , ana --^W^ 

hwi^Hb E3(Mlfl35 in 1EH>5-Iji. Ths hkmImtI Iroflk: » iJmCWit eM^irtlvejy ifit 
KlnlS\^ ftairaidOp- boat om.tc.mW- n» Oylcn, lf« 

^hX^Eoat Africa, Thn Uaitod Kingdom ***•“ 
iTMWlv Uul thnro IB « conaidofablo import of ciinun acrot* thn . In^ 

EJ.C. Fint truer floo*. lOh, 31', ’f«0,] 

CURCUMA, Lhn.. f FI. Hr. l»d., vi.. Cf»ke, fL Prif. 

Bomb., ii., 729-32 J Proiii, Bentj.. Plantt, ii,, 1040-2 : 3oiTAMlhi£A 

J Q SakerhaB droCTitod (in Pt Br. Ind.) twentjr-nnw fpncM .md^ thto 

ihaik Miii:<!i|JtMile *n tbw i^chjifir Pj™** - urMHm-RiiHMT ntn-haldL 

in • tlM. wild or Cochin Tiin.wric. Vollow Zadowy- Jonjh’^W*, "J!' 

Thi. which in o o4 

tXv r«d.BtitX7Xtho Inin tuAncric, ond won not dut mgu^l from »t 
SS^^cii;*. .u«d mndicmny by tho ^d.» 

BBtrini^nta or with bittm imd Momalic* “d **P° " . Alwavo'^north^ouBt cd 

Mhwitiitn for lunmrio in dyeing- It if ehiefly grown 


a, e38-7L 


IlKb^MlkD^f. 

Tfallow 


uul culti^'At4!di in BIacIc 


^tbrtitulc-for lurmeri* in dypiw - ±-^^ 

and i* hIk* c-(HlEfiet«l in W ynn^%, «rtCr 

Pmiaowrileni. W AilohiwM, Jfofrr 0« Frod. ». djI^Ann, 0*d A.B. Feriui, 16. 

rwr ..f 

iwfc, i,f BtMr, ffpeciiJly dp-tgnnt^ (f" 

thn ^nd€Tvtmi of of tVw Konklin whkh 

flf lifnkgttl OTB ttJl pnkl to yield ttm>wrW>it that » ppgularly OK^eJi atad 
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CURCUMA 
AHOuarriPOi^TA 
KarrQw-]«aT4ad Turm^rle 

bccomm in Umm ir iweity or u UAed iuiult«fd)Ui tJmir tat i. 

iTM-ff/fflin. [<?/, C^Ol»v LOr 730,] 

and Cl ^ddarkK,, ah. t Xdl 73^. Thn ttangr and z^uzad kae^m. 

Enund irttip lAOfT, vruk-el-tdi^^ kich^AU^k^kiiMn^t, cAiau-wn^ fttx Th* 

Zedoary. ® ^ EaHtem Himiilayii and t3iilt4vat4d hnto niid ihm ttrouckMa 

Indio- BoKtkUf^ obsprvnd thot it wu a naEivn ol Cbittagnng, whaoM 

«Ut>ply Wrta dnriTnd. The naimd zonary nf tho ihopo Sf grtsviiJi-wliili 
end dnrEip«<L It hms a bitter and <»nipllOr{l«KniJi ta^ta. ~Tli« bu 

Eedoory }im thn an,tiin odour rbA davniin, ltd pd^tlnr, oad by Bindin 

at thn H£>li foiftlviJ wkia fornanrly bu^ly rnnda Xfom tbo rtibozDn af thu jij^i 
TI» powder in puirSed. dried, on^ mixed with a dcfOOcliOD of sappon^weetL T3* 
rhixam^ conititllte^ Onn ol thn moat irnportonl aHkzSoo of Native porfUEOMy^ lid 
a ^oDJiddonble supply n Btmfc from O&ylon to Bombay.^ I bo price baHH|j iboirl 
Kp. So to 30p«rooT]dy of 7 cw-t. {Cf. (Gladwiru [Hi 

Milhum, Or, Comrn.^ 1813* Lp S03; Montgamory Martin* E. /^ui, 

III.* S4|-^- P&tdU3 j^ineia fAdamp. GemruanL), iii., 434-8 j PAamumu^^ U 
399^03 ; Fifdrimenrp Afan. OanL Jmf. (ud Camoron), 1004, 37fl-0.] 
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C. angj^ustl folia., Eotdf. ; Phamuic&j., lx. 4435-T ; Wi<»ii?.f, Dw 
Ri>list, Li 612-3. East Indian ArrowToot^ NarmW'E&iTs( 

Turin Erie, tin? iikftttr^ iikar, iankir, tamkhira {i^mhihiri)^ <irand-it-f}(iddi, 
arartU-kishanjgu. iilofi, cto. A uativ* of tho i^niral ttoci^ of India fran 
the inotlntjiina of Eengai to Bombay and Aladras andi at’cjordiii^ to iomf 
WTJteTK, of the K.W. Himiilaja as well. It is particularly abundaDt in tV 
Central Proviijcefip rapeciaUy the Upper Godavari district [ a coti*iilt»1^ 
trade in tbo tubei^ exists at Raipur and ^lalabar. The arrowToot of Ik 
wild tuber is said to be largely prepared and traded in from Coebb loJ 
Travancore to Kanara (Melsbar arrowroot)* [Cf- Hanausek, Mim.TA 
Prod. (Winlon and Barber, transL), 1807* 46.] 

Aec^rding to Mudraa expcTieni^ tbe an pluzitcd lata ia auldiilQ ■ 
prtipf?t]y pnoparod uoil, are wBH^red DecUBionally during lha dry «mS, Uid 
eroppHl in Jaamty. Owing to th^ dryuxBB of tbn soil tba inbefl havo, M t nik 
to M dug up, not ploughed, up., and thin procooa jb 0 anl 4 ^''hat tedimiit 7^ 
yiold on Oio pitFUfUM Ocilcf the S^vlapot Experimental Farm, Madxu, WM f<ais4 
^ bu 3^044 lb, ol tuborBu Or 4S13 Ih. of propUrad dour per ncrec. A plot cwltirti™ 
in tho MjUagB -E^perimonteJ Uaraou yielded ot the rata of 7,C0a of hlb«J 
or 9371 lb. of dour pot ncru. In preparing the ^ciiir* the tuboFS, after b^iiig *™ 
wathod, ore pulped on a grater and tbo otnroh nud fibre iOparated by ibfr 
of water. It m ihon aEraintd through a cloth ^Ttrl the fibre thortbyiBeparted? tbj 
ataroll id ngain waabod, theii xun'driHl* and finnlly broken iaCO dnO OoUT- 
sold at 4 a jin n a par lb, thn proht pw dcre woiiM bn abont Ra 4D0i 3^0 rendMf 
dtarch b feio* and the buot jrpaeimoiia of it have been ovan compand tn tb* u™ 
arrowroot {Kaninta amEidliiMfti, p, 773}, but the otuiuIh are flat and ilw«i 
atmihod. Mr. Nibaraa Qtandre Chodhury in 1901 wrote nn mitfurtire !»*• 
daaerihihg the cnltivaticn of tbw tuber in Baknrgoaj* whlcb do« not, bnw"fi 
difTw materially from Uio Aladraa experience end rMuitd briofiy indicatedL , 

A faixly lar^ trade oxiela in. rf^Aur nr jnniffr arrowroot all over 1011* 
uaad ad a Eubstitute for ordinary afoowrootv, hut rtMearded aa Itidi dnilfaht® 

^ however, a favourite article of food among the Native^ 
for ohiklzen. The Travaimore arfciwrooi in repoftot^ to bo aot inlrocr*®^ 
mixed with the itareh of cassava or taploon {Manihot uEUldxiQtai P- ^ 
Upper India it id said tbo atarob of tho Ew^fot potato id dometinKH ^ 

adulterant, and in Bombay the coloiiHw young tubiim <14 the orditiary turnfl* 
ore nuxrd with tho#c of thid plant. Of U» trodn* though known m be 
no detaild are avajlablo. In Bombay, Malabar arrowreot id Hiid tn fetch 
Rd. 3 to Rd, 4 per mound of 2$ lb, 

The lain Eh-, Liiboa fAToeed On AfoAo&trd^uw and Otfter JntfKnt 
yuldin^ PL in Jeum. Bomb. StMt, JSoo., 1367, iL* 140-7) giv«a muehni" 
i^ormation regarding this arrowroot* Ho would appear tn ihiak tb^ 
of the East Ind i an Arrowroot of Wwtera India (cepeeid^ that of Mabab^W 
19 den^i^ from the tubere of tnr^af^Ml^i Sak*r. [CL Cockft 

Bifmbrf iL* 7S3.J Ho than inentioad b« iubetituted and adiil^ronti to w* 
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■tTOt^rO^ip in *dclilioil rwrrrim^ ULd i"* 

foUOWinS Hud f^. 

C. lon»», linn.; FL Br. Ind., i-i.. 214; Duthie and Mer. Field 
ami Oardm Crops, pt. iii., 41, t. luvii.; NioholU, T^.A^., 

219-il; Molliaon, Tartbook Ini. Ayti., iii., 1H6; Mu!tcf]i, Handb^k 
Am., 1901, 359; Cooka, Ft. Pres. Bomb., iL, 732. Tiumonc, ^Wi, Aalto, 
iatadii, hdud, kaJja, manjol, patapu, ntannal, afwAtfw OT 
Mtiar, AaD'tttMiM, karidri (Sinaltrit = yellow*wood), ami fcaffc'rtn {tli« Hebrew 
from which htrkutn and Corcimia have b«n dcrivod), (Locuta, Appew^ 
in Maw, The Genus Croeus. 1S86, v.-iiii.), oU-. Tnsneric la regard^ by 
aomo bobmista aa a native ot India, but tho finest qualities were iiitaMiieod 
ftom China OT Cochin^ina. 

Wlu^, aaya that tl» POiwaiU call thii root al hard,J^ tho WihalalmW ^ 
ItBBi^ainD it ohJturituni or aalTroo. Gorota da Orta ((7011., ^ 

iisohiof Iniliiui nW0M> nnd Myp that whH* ahundiiat m puuuijr and taillOUt* it 
ii only known in Hiraia and Arabia s* ob^nod fpni Hp ^ “ 

a form of aafimn known to tho JUnh* M taSrl. pa 

nl tho QlMUtieo o( tunuwic, oo ihjit it woo poOftldy aa wol *“ “.]*™ 

aa it ia u>-day. Tho iilanl noWrtdaya eatoiuivoly oulUvaled ^1 over lof 

iJhi wilco of tMwhi%b^ tw* inAifl MiidjtiolW : one ui wlwch “ 

mh phlMino tA HBraJ as a bdtlg PHo of tlw ujiliapeiniiPP^ m[?rr4lentft 

m CUrrLe# ? th^ 0t*nsr in whidl tho rhintoinfl ii birdor ond much nchcr ill wHo^h 
h«nc« Hnployvd for dyoing purpo™. Cortaio qUftJiliM of rhiMmO m ^ tt^ 
fj-lw Ly iajtrtily ppoKfiSxKl iiii Toodipinjo. So very daO^oroot eltO ot liiO boh::^!! 

(OETM oI tiiniiorio tliAt it hJM ofton boon uigiad }h^y b* rt^iicod. 

botonipoJty dirtinrt VftfWtEaat ^ ip«dM, qttito mdop^^tl j cd 

£uropron trade^ foi* oatomplop tharo aro known tho foltowing' , *' 

Cochin, (to^al and Java. TllO first nnmtioDad Ja tho bat. Cachiii 
k a gl/ihiil-* tuber, ootl luUnUy oppears in market cut into tUoM. it » a 
tuber, and fi povdbly to aome eirtont often f. oaoit«»tJWtn Of tt ,..<.Krf..i« 
rathe; than V. r«.o5. But aeoording to aomO writora «i# *P«da] quaUtiaol thP 
dye rbizomo are more a qiiaatioll of ago i hni^f ipocific 
the eoU for a ionger period,«il driod and etored for eonno time before 
tba lubem aoiitimo Uie dyo cenditiom There are. howevor, epecial^ etoiflta 
known aa fbHo«di-Anto», »i<efa-toWi, rMmta -fioldi and aift(Ki.kaUi, Thaw, very 
poaibly, have been produced by iha careful oolcction at canturiea of ouluv atien. 

Into veraacular nama of indigenona Himioric could easily have bean ii^ferrod 
to an imported plant, juat aa tho foreign anowfOOt *i displ^ittg iho iiidig^ua. 

CuUh’MiQft.-l. sr^etst .—The ilescnptioti ot cultivatioii in 
jiveii by Hoxburgh It held Juy maet writorB to be in tho raain applicable 
to the greater part of India. It may, thereiore, bo quoted here vti full. 

‘ Hie grouiid,” he inya, "niuat bo rich, friable and «> high'as not to 
oveffluw during the miny keasou such as the Bengalese about Calcutta oalE 
It b often on land wboro sltgdr'Oane griew the prj&OHunij 

Tcnr, and ii declDBcl a meli-Orttiug cropr The stiil raMt be wtll plni^ 

And f ti^Tod of wMtU, eUv It ii then raised in Apiii aod Majp iKCo^ng m 
the liainfl bsgin to into 0 ot 10 mebo atni io or 

liroml, wiili ititcrvoQui^ trcxioh 4 ?s & or 10 Inohea bnwniH The outtm^u ot 
■ela, vii. Bicflll portioiw of rbu fresh injota are planted oti the 
uf tbe n<liresr at about 18 inches or :! feet MtuidcTa One oere rflquira 
about 900 Buch setae ai^i yickii in Dwember and Jatn^y aboiit lb. 
wei|jht of the fteah root,” From iilone recent publications it may be 
learned that in Bcn^ two tmrietioa are grown, tha ^icjAi or country 
and the Patna j tho latter Li of a richer colour and gives a hotter outtiuil. 

The crop ia olten lifted the first year, but the produce ia inferior both 
in Quality and {[nantily to that obtained wheu left in. the soil for a jear iM«a* 
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THE tUEMEKlC PLANT 

and mQiitlifl^ Thp f^st of irultivAtion, whkh ir in the main iaqit 
ae that of pinper {Zhujiher ^ nt frotn Ra. 7 

Rs. 15 per h^ha (obe-thircl of an aere}, and th«^yi^|r| ia varioualy ittatd 
at Irowi S ta IS ntaund^. Tho fonner cgtLmnto (fl maiinda) appon to 
refer to dried rooM. Another e^Htiniate for Bengal {/ni, Pini^trr, Feb, Et, 
I9CXJ) gives the cost o( plsnting one hi^ha as Es, 22-ft-O^ atid the net 
profit—allowing 16 tnailnds of fresh tiirmcric to the rtCle) aa Ra, 25-M. 
Ifan^rji-j Cuil^k, IS&A, 11)2-^) apeaka of CJuttack havi tig three liKsUr 

grown rootit, collectively designated country tumieric^ and om iinport«l 
from the Tributary States knoll'll as ktidrpurmr Of the local forms dlmiti 
is mCHil highly priatnl lor its liavour, and like the is long is 

shape, while the hffdua rctimL Tfic kat mentioned ia strongly llavocmd 
and diaearded tor cooking purposes. The Jluorpund is said to he ofteji Ifft 
in the Belda for five jenra before being thig up^ ami ia Bonietimes niatnirfit 
with bnffalo-blood. Mukerji saya the ontturti of ttiimeHc IpoIN nod 

dtiiMi coined to about 16 inaunds per acr^^ and of freab ginger sboTit 6t* 
maun<k, hut lis limcH as Jot) lOhunds have been sometimes obtaiEied. 

2. UwiUd PmirlBa *.—In ihrate provinces the crop is yer>' esteiuivdy 
ciiltivatiHl in KnrrtAon nnd Garbwaf and <onHtittjtee an impe^rtant sjtkk 
of c^ort from the lower hills. It is grown in jiingleA where nothiniE eht 
van be raised, as well aa in the open Duns and Bhabar. It is pUntfid w 
April-ilay and gethered in November. The cost of frultivatiois is rslm- 
latiHl in kuniaon at Ks. 36 per acre, the crop being worth Hs. 75. la 
the Cawiiporc dktrict it ia grown with ghut4n 

and nequin-a abundant Irrigation. Jt is planted in June and gitknd 
in Januari'* the yield being 2,0CN> lb. fresh ronta to the acre. 

% Tujmerie ia not often cultivated id thhn province, thwigh 

in the Kangra district it i» considered <iEiite as i^munerative as sugar'VM*. 
and in addition only occupies the soil six montlia (Alny-June to (ktohtf- 
November}. It requiryu jnuch care and a bberal enpply of nianure. 

4. SIoIIlsoii (U. 186] obsen^cs that there are two fomSt 
the hardt highly coloured rhiEome, as a dye, and the large, soft, paJe^ 
coloured edible root* Turuieric, he says, does Ixv^t in the mediuoi hlidc 
soil of the I>eccan+ especial ly where natuxallv well drained^ In Gujsistjfii 
garden lauds, it is rotated with sogar-cane, ginger^ onions, garlic, ^ 
or {as a subordinate crop) with ginger* WheK mijced with yains it »tlir 
chief crop, and about J,BOO to 2,000 lb. of turmeric with 600 to 700 Ih*« 
yams are required to pknt an aero. If planted in May the crop nay tc 
collected in Decernber-Febmary, hut neither the turnierio nnr the y^ 
arc damaged by being left in tbi field after maturity tlU convenient, mte 
in the Bombay Preiiidcnciy turmeric enjoin a ppactical immunity' 
dutea^je. Two erop^ests (1896) in Surat, of mixe^l turmeric and yani, ^ 
an aiiTragetotbeacreof 14,300 Ib. (127 ewt*) of green turrncriiip worthaW 
Rs. 1 per 60 lb., and the cost of cultivatioii per acre Ra. IG9-S^p 

lea ving a net profit of about Rs.7T mi acre, with tbe yams over iuii aboyr- 

5. O&imhatore it is said that turmeric is grown with 
maise, castor, hnnjtii, etc*, the rhLzomea being planted on ridges m 
July and dug up in Morrh-April. As a rule turmerie is not grow'n 
than once in three years and is folbw'ed hy and vaddjf- Tbs 
eultivation seems to be about Ra. 116 per acre and the product ^ 
3,000 to 5,000 lb. of prepared turmeric (value Rs. 120 to 200) 
yams 6,23U lb. [value ftbuuf Rs. 200), but tbe actual yichl of each 
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Mordant# are required with turmeric cince the dye attaj^hei it»tl 
readily to wdoI^ silk or cotton. Calcutta dyera^ however^ obtain a hriiii 4 ,fit 
yellow by muring tunueric with^^V nvUli {carbonate of aode, p. 51 J, TW 
use of borax (see p. IT2]l in Kumaon is dependent on an importaeit cbemkt] 
feature of the dyo. The dye i# fleeting, but Fawcett (J/onoj, 

16) aaya that the colour can be made more or lea# fa^t by adding to 
the alum solution a preparation of pomegranate rind The use of 
table acids to clear dyes m eoinmon all over Indbp and these are cftii 
epoken of as making them periminent, though that i# not aa Thos, for 
example, Duncan {Ifono?- Atsam, 1896, 22-3) ol^servea tW ii 
Cachar s. bght yellow dye is produced by boiling turmeric aith a m: 
leuLon-like fruit called thaikar/'* Alkalis deepen the colour^ makiiig it 
atniust redp while alum pun flea it. For this reason a common test in 
lor alkalia ia paper naturated with an alcoholic solution of tunuerio, Ibf 
action of the alkali# turns the paper brown, lu Europe turmcrio a stOI 
employed in dyeing compound snadcs of wool, usually in tonjuticden vifli 
urcAil (a putple lichen-dye from iiMirtorlti} and iudigo eitcict 

It b rarely used on eilb (Ranwnt Gardner and Lay cock. Did. ^ 
1901, 339). Laatiy* turnaerio i# said to be employed In the adultmtaim d 
mustard and to colour varnisheSi For the uses ol turinerio in MznJCiJl 
the reader is referred to the Dictionary or to the Fkarmocoyrajihia Isdiea, 
(iii., 107-14 )p where also will be found a long diacuiaion of ths In^ 
ceramoiual ntiliaations of the dye. A# a Fooo adjunct turmeric is ohw^ 
employed in cunieSp of which it h an indispensable ingredient, and is 
colouring lood-Btu&, (!tc. The leaves are used os a condimaDt, eapeciilh 
with flsh, which are wrapped up in them and then fried. 

The reader will find much useful infomration regarding commarod 
turmeric in HaiiausekV Mierm^opy of Technic^ Prodw:U (Wiotoc s™ 
Barber, trans)., 1907,. 262-6^ thq appeamneo under the microso0|M ^ 
the s-arious gr^(»^ their adidteranta. and methods of examination of tM 
a&me being fully exemplified. 

Prodacilon mad Tmde . —Koceut rettirus do net show the total irc* 
under this crop. Mallison speaks of 5,300 acrea as the Bomhty 
tion m 1S9&, and the official statistic# lor 19Qo"6 show the ares 
ntarttL been 5,581 aona, of which 4,414 acres were in ^tam diatrict alone. 

years ngo the total for all India was estimated at 56,500 aertsa, hat tlitf 
tensive use el the tuber and the reruuuerative oharacteref thscrop^^ 
suggest that the total Indian acreage maybe coitridcrably larger thafl 
mentioned, thougbp os stated, it is impo##ible to furnish the exact 
The export# of tunneric to foreign cooutric# show considerable 
tions. Milbmm {Or. Comm.* ihp 542-3) gives the imports into 
the East India Company in 1^>5 os having been 422 ewt., vnlu^ 
and the duty £2 16^* per cwt. The Export# from India 
in 1899*1900 to 48,000 cwt., valued at Bs. 5,78,199. Iii ^ 
figures were 82,436 cw% and Bs. 9,40,215; in the following 
ruse again^ 126,076 mud Re. 9,87,577; but sank iu 


Trade. 


CcmiabiH 
which bipocl^ 


IftHiJ TtmIOct 


ewt, and Rs. 4,(i2,663; in lS»0ft-7 to 62,246 owt. and Rs- 

bulk of tbe tnde goes to the United Kingdom, tie Strait* ^ 

ments, Aden, Cbylon, Germany^ Arabia, Ferwia and Turkoy-in-Ari^^ 

tbe forrign traffic Bombay contributed 33,477 cwt, in 

16,231; and Bengal 11,988, but ordinarily Madm# suppli^ 

Bombay. The total amount of turmeric exported coastwise ifi f 
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Wt 121,540 owt., valtied Bs. 9,15*656, wJiich Eaugiiil took 53,308 owt. 

khJ Bombay 43,«6I owt. ; tlie cOMtwiAo oiporta, liowov^r, Imv® aiuoe 

bdieu to 03,122 evrt. in 1905-fi. The Bengal eupply came from Madras 

and the Bombay from porta within ita own preaidenoy^ Madnia is thus cjhae 

the preftiiienLiy'moot com:^itied Lii the eitonial supply, and Bengal the 

moat dependent id all Indian ptoviueiw on esrteniil production- The 

total trulfla by rail and river w&a in l906-7^ 641,662 cwt., ngaiiint 

OSG.OO&cwt. in 1904-5* The ohicf dbuributing provititea are niunBy 

Madras, Bombay and Bcn^l, and of the porta, Calcutta tollownl by 

Bombay are tboae niOHst £M>nciLnied. But the laibbomc trulEo Irom CaJ- 

cutta ia a diroot eonaequetlce of the large receipt^ by aea tom Mlwirfla, 

With regard to commercial qualities, Scmler (Trop-, -rl^riL, 1900* 639) LVnuiMnTrsJ 

taya that the beat turmerin id considered to bo the Cfhineae^ cspectnlly 
b'ormoaan ; the nest the Ludian, produced in Bcngnb Pegu, and Miidraa; 

Tpkslnt, Bombay and Sind aHotd ther worst qualiries, Aa a rule turmcnc 
ia iold in Europe in poi^der-lomi, but if the solid be desired, the rbuosue- 
fingem BboiiLd be ohotten big, baiti, heavy and dilBcuIt to break. Jeep- 
coloured, with warm aromatic taste and a dbtUnot aromatic effluvia, lu 
these dir^ions for atkotion, Scmler practically repeats the advice given by 
Milbuni in 1313 (/.ar. 542), but it ia possible they arc quite applienblu to 
the modem trade. The price on the European markela VEiritei from 
to 2Gj’. per 

[Or/. Mcatsem*f>'fiuf. ArUiq., i-fts., IBafi, li., 334-5^ Taylor, Topog. 

6'm, D^cok 1840, 133 ; Joum. Ofbn/t. IndusL^ 1896^ xiv*, 10 + 9Woddreiw, 

OartLifuL, 1300, 479^ ; Ru»ll, i>?w, O-i^p., H-5 J Hdidflr, Afuii™, 

3; Qila% AfqCa Marini I^€4 i ArubewE, Ind-, TV**- viiir, 59 i Humt, 

Sak Dwiinff eiiiui Friniin^, 34 ± Dutt, MaL lOOO^ 23^5-0 : ^orp?, 

/pp/. O^m., 1900, lli* ; Alien, Comm. Or, Aniii., iiL* I ^ 

Vhm, I-ndv^L, 1902, JSBU^OO; Gtwiiah, Mim. Ktmn. of Poods and 
1M3, 23C-7 : Jenftti, La M. dans LMtui^r^^ 1904, ii,, 20S; Biyth. Food*, TStir 
<Vmp. and Anal, 74, 00-7, 141. 490 ; L«ch. F«?d ImptcHon, rtfc., 1903, 330^3 i 
lUnacMiL, MfCrei* TucA* Ffod. ^Wint<cm oimI DotIw, traiuLj* 1907. 232-'G.] 

CVAMOFSIS PSORALIOID£lS. ; FL Br. /nd,, ii., 92; I>:eLP-, 
Buthie and Fuller, FUld and Garden CVnjw* pt. ii.* 24—&, pi. xxxv ; Chuicb* ll-» 673-4. 

Faod-Oraina^f /nd*, 124 ; Mullban* /mf. .Ijri,, iiJ*, S4-^5 ; Duthic, ^«*tar’ 

FI Upper Gaif^. Plain, L, 247^; Cooke* FL Pres, ifomk, i., 308; Lbuij- 
ui^Ofi^. Iho Clufitex-bean* yudr, gaurty gaixir^ kuwara^ ka^iri^ katMur^ 
kivniy dararki, 5iirw rakrr, pai-p^ko&n. A robust annual puJM 

cultivat4id in many parbs of Indin. from the Himalaya to the WeAt-em 
PeninsuJa, and never found ituly wild in any part of India. 

MoUkon rncrntiuiU tlu«# tornu- mot with in Kairm and Barod* Territory, v*rti*lwL 
rvL (11 MWlt ipmoly mmui^t JtArui/ cereola. i (2) Kdvi growing 

flight to ton Feet liagh mid bowh oJtUnwiv^y in Guiamt. It la ruiac4 » * ahado i^i. 

plant to ginger tnid tbo Ica^xm atv loft on the gp^und iM green maniiiio ; m ibn 
pard<^n btnda oi gurot It ia ^vwji wilii ouirdn^nv, Uung ptanted in May itud 
migatfld OH tho rainB. Tin? jfOda fliro uMd aa a vti\gcil*bl '0 oimI metved Eilce Froiu?li Tifgpi»blfc 
(3) dfiiAi, the coiOCiOli forra^yriUl violet 9ood^ io^n^aO on ordinary 
'by crop immI flxtonaively naod na oaEltfl^roddorr Pulhio and n^ntion a 

fortn knowD u dooband Jbaipdro, which 4f ort«i culti%-nted io ih* United Ir'ro- 
vtoefla M a bodge or »1iado ptant. Tboy ahusrva niao that when pltmt la 
^tivalod m a vegetal»bo it ii growtl on highly manured land nonr viibago*, but 
whan taiaBcl for CfttlJo-foddiir Ii cidUvatifd on bght iAudy Mik. It la aown 
at the comzfieBoeinmtt of the .rami nnd out in Oetoliori The nvom^ yiold of 
dry pulae ia e^at 10 maundi to tbo aero. Gudr ii ipi<eiaUy iuitabln aa a grwo 
*“«iuro cr groan fodder crop owing to thfl amounl of nitro^n it contaitia and it* 

COtppATiitiFe tnedom (when 3 .^ 0 Uligl tom fibre. Chundl give* tho ni^triobt ratio 
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dry bMwva oa 1:1 ^7^ luui tbs natriciDt Va1ui« 7t). Li eartAon 
aa Maflrut, whew thia planti » wgnLnrly and lo^ly gMwn m eattlif twcL 
treed of animBlE mpt with is rem&rkably fino—a klgh toatuiiony to Usb w* uwg 
of thoni. 

CYMBOPOGONi PI J/m. Cogn. 1815, u., U; 

jjiufrojw^n, Zinn.^ Ctffnbopogfm^ Benth. i£ Hook^ Gen* Fi, ill,, 

pt. 2 h 1133; Maak., In DC., Alonsg. Phancr., 1889, vi., 592; Fi Bfr 
/nJ., vii., 202-10; StnpF, Ecw Bidi,, 1800, 302-84; GaAwiNBjt 
I Jiive decided to retala €'pi3^tHfpotfon &b a separate g&niw 
of placing H under but I coufesa to being influeDced meek 

hj mdmstriai t^an botatiioal cerndderationa. Wliile ert^ged vritiag tb 
biicf aceouut that loUown, of tbo ladlau economie apcciaa* ccrtaiii iped- 
mead were reedTod at Ke w, which noe^aitated a le-exammaddn of tb 
genus or rather the Bub-geniis Dr. 0. Stapf entered on 

t^s study energetically, and hifi report which has since appeanjd dak 
with the botanical aapocta more thoroughly than can be attemplcd m 
this work^ Ho boa, howeveri most obligingly permitted mo to ocniiilt 
him freely, and has done mo the favour to read through the 
abstract of the subject bore given, and to o£Rf useful suggwtiow^ It 
may bo said that the practical result of hjji studies is the lifkii* 
establishment botanically of the plant that yields the LemoC'gru Oddi 
India as distinct from the (^tronella Oil oi Ceylon. 

The pment niay bo dncHbed u a genus cl graom that wnUias sonw 
spflciH, widoly disperSBd to the troptok |irin>Bipa)fy of Uuj Old Wori^ r*™ in iB- 
tomporato r«giods^ 04 fiJso in AmoTica The species that aw ot chM msn^ 
value oro aromatic^ but it WOUJd almoitsoetn 44 if that property 
or rntfaer wOa dapciuleDt On onviroiuiient let itl cjciaUTliee or it* inUffiAity. XMW 
ora four DsaaDtial oiln riHCgmMd hy the cheaiist and in trado^ Thaos ero Psanii^ 
(Ruoaj, OitrtPojoUiK LoiD0D-,pa«s^ and Gin^r^grn» OUb, IrVhiio thstkio, iw^ 
writomhav'o amrmod that tnewoire not nacosnaiily the pieducool wpartlap*^ 
but may be 4 coiiHH^uDniw of clknato and ooU or of ioethodH of oiulivWtajai 
OBoaonfi of DoilDctiOn, of ej-eIdidii of prepoWtion if not e%‘en degroo* of adljJl*»J^ 
It is certomly the uuh that a apociw Or varioty tliat wiO yield the nil for wM 
it \b noted in Ocua rogiou^ rosy not do 00 (Or only to a very SlitoU OEtftat) in 
But while enviroiUiifOiit doubtleofi t^ewuH it powerful inHueii'C*, it ****’f®J^ 
that tha pWportiua rodOgnuod by thfO uhomist boh alone b* 

Vat ion of partiooluf fomu that aro known to yield thoSOr It aocerdingly 
that the oelootioii of Itook with this (os with all other cultivrttod * 

OOroeO a question oC SUpromO hnpOrtOzire. In India cno Or nmre 
ooour from the eafTvnw north in Afghafiistan, 
ftiul Sikkim, to tho oxtruroo soutVi at Cape Comoriro And wbal ^ 
prilling, tome of tlio fomui mo dispeiiwd froro the tropical ploics te ttie t4mp™J 
alptt. One rxbrto in llio vegot4ifciio gordDea of tho woU-lendo from ota 
India to the other (a few root*, at most, in aaeb gnrdenb the lisSViw pi , ^ 
and tiEod in cookery i[Fimiluger, Jtfon. f^ord, Ind.^ 322). That 
appeon, however, to ffower very nunly, and it Iuia aecurdingly sot “ 
HittisfneLorUy detached. In Ihe i>^ronary I aaflumed^ aa ethers 1™ 
thaL . I iitf Jf«i f ISC-, might be the indlan gurdeii pls^t. Tm _ 
ritrMUiM luittnl ita proporiioo and popular reputation. Po CondcIlP 
whore, howo^'er^ dosetibod the plant to whiL’ih ho gave that name, hot 
Cop^On£c-iil.« 1&15, 20ij) oecoptod ,1. v<lfrnr#fM, OC, Recontly a ^ 

OUltivAtiun oE what is apoken of od Leman Groaii has token plttC® 
and Coehin. Tho oil obtained from ihat plant has been pronouneed 
from and very mueh niporior to either tlio citFOnella of Cbylon or _ ^ 
nf the Dceeua. Tho rapidly expanding tiwde in this Cochin oil 
inquiry to be instituted with a view to extouding its eulliyalion ™ ^ 

IndieSr Tbo oft-^mpoated Rtatemsnt tll4t it existi in India both 
cultivated " is, however, distinctly mMeodiog. In Ceylon ^ 

be epokiin of os Hyvtefaaticaliy cultivAtod, but there Is no produebisn 
India for eommeroiai pmpcFWL 
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c. M»ptlnl. Stapf, U 33 £-tl, 359-SO ; Jfart»W, 

Koib., and the A. ScJnetutnlAwt of inodt reocnt ftutbon. but not of Linnwua; 

ft, Br. Ind., vii., 204-6, . „ * i i i- 

Tliifl is tho IluiM* Oil plant oi Kortbeni, Weatom arid Cfcotral 
which in Kuropaaii oommerec boa received various tiatiuM, Biteh as "Pol* 
iDBrasa” “East Indian Gemniuin." or rituplr “Indiapgtaas Oil, 

“ Siniar Oil,” «tc., etc., the inferior qualities bein^ sometiinoa returaod 
as " Gingei^gniss Oil,” Tin vemaiiular nflinea are numaious, but siiwo 
it seems probobln that no form of a Xitrihitt exHts as ii(i abundant mU 
plant on the plains and lower bilU of the region where the nua rs 
mainlv produced, tho names given in that oountr? must M viowod as 
denotme the present species, except where tbay may embrace one or 
other of the lorms of *’• AriurMfiHthiin as well. In iiouth Isidia wild 
forme of both f- .V«iv(hs and t\ St/urtutHtfniit are met with abun* 
dautly, and the vernaimlar names for tho grass oils of that portion of 
India hopelessly confnao the spsciea. It has been sug^ted that the 
most gencial name *' rusa *’ or " ruM-iotef ” (abbreviated into ^Aei 
and rose oil) is in reality a corruption from “ rose, scoing that the n^t 
important use ol the oil is the adulteration or fabnoation of rose oiL But 
as oppo^ to that view it may be mentioned that until very recnwtly 
(if not even to dav) tho people of India were not aware that tho oil they 
sell goes mainly to Turkov to be used in admurture with rose oil. The ««* oil 
most genetid nnmwi are—ftiM, row, reuJW, rAoiwi, rAuunw, mHta, rotha- 
odttii, rohish, also gandhabavi. mircAMjand, mircho, s»?i'(i, paaiw, 

dliiwra bhor, iMuwi, tiiodi-Mot*, ole. Aocordiag to I^tt (,Wfli. 
f7i«jl 271) and the authots of the Pharjivtay^aphM Indua ((.c. 5 ji), 
itisMustn'im. Miitrina or Earth-gresaol the Ro/a ^rtato and m the 
roAuAxi of the Sanskrit authors and theswremfr-the wcU flavoured, and 

tk-re-oaiidAa-the ” agreeable odour ” of recent o^iMl Tmtcts. 

yarietias and £acei.—it is a perennial greas plentiful throughout the Vanatioa. 
warnier tracto of India. There is no very direct eyidenco, however, of its 
king anwheti! cultivated, thougli certain tracts of couatry are more « 
less pTOt^ted and ri^ularly leased out for the supply of tha gross employed 
in the manufacture of the oil There ore six varicries of the speoica, do* 
scribed in the Flora of Briiuh India, two of which are Burmese plauto not 
apparently utilised mdustrially, and a third would appear to bo uiiim* 
portant, Stapf haa taised to apecidc rank the foUowing of these vnriotiea: 
but while the first mautioned afiords the true rare oil, tho other* may be 
and in some instoucos have been used apparently for tho «me purpose r - 
(a) G, llanlab^/- A. iIanini> Bo^.. h /nd.. i., ^T I A. 
part); A. pachnodu, Trm. ; A. SaAwswnrttw, Lubea. Joufn. Bomb. Xm. 

^vrtm Soc L&@9 iVi ISO. 

This is the 'plmt coileeted by Ofowrel MorUa in BoUagliat, MyiM^ ui 
1791-2 and eullivaUd by liim witerwarda at Luclrew. There ■« e^itnaM 
ef U in .tba Kow Hwbarium frem Keehmir, bilk 

(iarhwal. Nepal, olau the Wack Keuntaine, -rte, s of Bengal trem ltojmBliiil and 
et the Central Ptovinoci. (roto Chanda dwtnd j from Bombay; 

'fro'TOi RAjpatuui p lljyrtly froiii Sodith JpiiiL 

(M C, tmllls. A. XaM |Ul port). The maiorily of tfaesi^iiMDa 

Of tiL form aeon by mo in tho Ksw oame rrem 

It is evidently the plimt of which Harbort do Jagor ^Lo, in Ibat he 

found whelo flaliU fragrant with it whan travelling to Oororanmlel, and of 
wldch Iw lound tho pooplo of Goleonda prepartng » peffin™. ,. . 

‘a lo) C. Mlyasnres. impf; A. eerafeolor, .V*», to Wapfci; Cot n, ITWi ^*f**?’ 
te. iv,. 120; 1891, vi, 86! A. pofyntwOt, Sttad, A South Indian plnnl, 
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coUl water. At tlic wiiqlualou of the prot-ew tliq aomleiiKil fluid i» pnured 
into a large wide-moutliwl veuel and pormitted to staud for aome tiiDo, 
when tlie oil may be aklmniffl of! the aurfaco with a itiuII aptmn. 

Tlic plant ia eut aurosa when it bogiiu to flower aud bound into oniia^'et 
gp ^ftU hundlea or 25() to 300 ot which are pliioed in the Wilor 

and BO much water pDiim] over them as to leave a aulBciont apace for 
ebuUitioTu The proresB occupies about h« bouw. and there in a suoeeaaion 
of attondanta an that the charge ia repeated about lour timea every twenty- 
four houta, and about one seer ol oil«thuH obtained. In pausing through 
tl»c hand* of the traders tbhi oil U largely adulterated with glogelly oil- 

FTom the variou.-! reports that iiave boon puhliahod by the Fore.rt De- 
paHment it would aeem that a great iroprovemont lias taken pince, with 
a eorfeeponding expansion of the prodnctioti, in the &utral 1 rovinci^ 

In the Annual Report of that Departnsent for 1SKJ3 it ia stated that the 
indnatn' appears to be cjctending iu Kimar, whilst it been cartied to 
Betul, fio^Dgidwid. Jlnnilla and Sednl It ls then wJded that there is no 
Tcason whv it should not beaonie an Impoftant industry. A. !>. Bh«^ 
give*in the 7nd*on forester (IflOl, xivil. 6021 an Lntereatiiigaccount of the 
nMa oil indititrj' of ilwlkangabad* He sa^^w tisat fiOO lb. o( dry grass yield riett 
2 lb. of pure oil. Sehiinmel & Co. (iieulion a ram whore 3T3 Jb. of grawt 
ftorn Khatidesh diatilhsl in Bombay gave 1 lb< 51 oa, of oil. 

BooTAar.—^The production of this oil was fostrmi by the Muhain- Bombay. 
m ftAftn rulers of the Dcccan< hence Kbandesh oil came to he more spoken Bisnaiwh OB. 
of than that of Nitnar. Some writert in Europe wouhl apiiw to have 
thought Nimar and Kliandesh wero one and the same place. [Gf. Sawer, 

OdoTography, 46.] Speaking of the Khandoah industry, the Ga^bvt 

affords useful particulars. It would seem that the oriffinaJ seat of the 

industry in that provinee was Pimpalner, but the manufaetuio has spread 

to Nandurhnr, Shahada and TalotU. The maketn are MuhamTuadiina. 

who, at the cloee of the rains (about SeptombeT). as the grass ia matumig. 

buy it from the Bbils, stack it, and set fninhoes on the banka of the brooluj 

where wood and wabir are plentifuL The distillation piireii,^l ia ^ 

essmtiul points tlie lamc as that of Nimar, except that when the ealllitron 

wbieli Bcrv^ as a corulenacT begins to vibrate, it is removed from the 

streom, emptied nnd reflseiU The fluid, from the Mndonecr is stitrod 

until the oil hesins to form. To make very strong oil. the contents of 

the condenser are rodiatiUed; the oil whieli forma on the surface ia h^imuuum. 

then skunnicd off and the dUtillatc used u the water for a fresh charge 

of the still. The oil is packed iu slons and sent over the Kundaiban PKiaa »« «“»•■ 

to Surat or vid Dhulia and Maininad to Bombay. 

Berar.^While touring in Betar (EUichpur district in 1®®^) ^ devout Berar. 
some attention to the ruso oil maitufueture at Muktagiri. Four atilla 
were found by mo fitted into a furnace with their condenscra submcrgeil 
in a stream. 'Thu plant used was C. .VHrtfui. Slaph f&tii'tl f the dry 
hmy slopes nraiiud the distillery. The mp had been cut and stacked. DwiiikU.-i. 
pending the termination of the rains. During the time of mj viait iu 
December it H'aa being diatillecL The flowering tops had been cut 
tied into tru/ia Or bundles, each cotitoiuing from 60 to 00 stalta; five 
of these were tied into a larger bundle j 20 of these larger bundle were 
counted as 100. Into the boiler from 230 to 330 pulie were placed, and 
packisl transvcwcly. Over tlua WM poured four kerownc tiiu of w»t«r. 

Each charge was said to yield SjcAotoJba, uv one-fifth aoer of oiL The dia* 
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dllato for fluid oN^lticd ifoia the cQudiuisi^T) wjw decantc^d on ccioitM 
the water bein^ allowed to »tfaui oS ftlowrlj, and thrown awBy, and tbg. 
not used a socond time aa m Kbandcsh* But before deoandng, the owitir 
akiiuined ofT with a feather certain globuice of oil that lad fonmed ga 
the Burfkee+ Tliis was said to be the Saeat and most higlilj vmlii^i ^ 
and though troublesome it was profitable to remove it hy itflell 
although only a few drops were obtained from each djatitlat& Afts 
the greater proportion of the water hatl been atialned oflp the miied dU 
and water was placed in a clear gkaa bottlov tho hand being h^:i 
against the mouthy it was inverted. The water waa then allows to 
g^ually earape, and the oil thtia purified. It is at first dirty brown ifi 
colour, but olcars oa it ia kept, Acronliug to the eatimate luade by tm 
on the spot, from the data furnished by the owner of the dktiUeij, tb 
cost of working eaoh Atill, inclnding Jnbonr, rent ot laud, hire of appaimtni, 
eto.T wonid be Es. 1-13 and the net profit Rs. 1-10, even were the oil soil 
pure ; but it is largely adulterated with IcerosenD oil. It is sold ac akm 
Ka. & a seer (2 lb,) I was told that Jauioiir in Akok. liA<l the beat t^m 
of all the locaUtica in Berar lor its ruyra oih 

^^af^rjfs^^Mention ban been made in the couoludiug remarks siiflft 
i\ p^ftffttritrof* (above) of a new mpply of what wonid appear palnisnciia 
oil having been organised in South India. But let it be here «pcat«t 
that Stapf regards that ns a distiuct epeoiea, and, therefore, very poasWr 
the oil may have distuieti ve properties of its own, though elaasHl in tTHb 
ns a quali^' of n*M or in some coses of kmon^graas. subject will bi 
found dealt with more fully below under the trade of lenion-grost—f'. 
/ie.€tfOfritn^ Instead of l^ing exported from Cochin along with the 
lemon-gross oil, this is eonveyri to Dombay and shipped from there to 
Europe and America, in direct competition with the Khnndeeh acid .Vu^ 
Dlls. Tliis has so materially increased the supply that i> sonouj* dwliM 
id the price paid has taken place. SekimmcL k Co* ,4aM. Rsjt. 

Slay l^^p 54) say^ " The producing districts have been extended so 
that it ia difficult to arrive at a proper estimate of the rciarket, afid itb 
an extremely difficult matter whether to advise buyiiig at picaent Iffv 
piicea or not.^^ An excellent selection of qualities of so'Called 
ludian gerouluxn and palmaima oil of the lust harvest ia available, ana 
ia quoted lower titan at almost any previous tina©**^* It aeeias fairly certain 
t^t the inoieaatd produetion and mgh-cLass degree of oils offer^ t§ tlU' 
direct reault of the South Indian anpplvp and of the endpavoufs ol ^ 
Forest De|>artment in the Central Proviiices- 

PrupciiUit wtf Qf According to Giidemewter and Hofi- 

diann {Fofolik Ovk, 381-6,433-^)^ the chemical examinatiou of Rusa ofl Wi 
to the discovery of ^trantoi. which is present in good qualities to (he ext*at 
of 16 to 93 per cent., the greater proportion in a free state* 01 
if prmut at all, there are ttores only. It is thus an oil widely diibj ™ 
from that obtained from r: the dtroiiella* It ie a light-cofenf® 

oil, soluble in three or more parts of TO per cent* alcohol. Ita saponiflraW 
number lieu between 20° and 40*, bat after acetylisation bstwpca 3^ 
and 270^. It is frequently adulterated with various fatty qit w ^ 
with turpentine and kerosene, which latter lowers the specific giaW 
while the faf^ oils ruise it. 

It is chiefly used for admixture with rooe oPp and, since it du^ ^ _ 
soPdlfy by cold^ it piuveuta the crystallisation of the roec oil- ^ 
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tit extended production it would, thtr^*fore, seem caeontUI tki 
Bcpankt< attaint ion be giTen to the foruiB of tKi* and the allied ^peuan 
esUblubcd by Stnpf, namely :— 

(a) a Nirdni ptK^pw. The ^itraiutrla Gram. T|w firet deriait* HWnsii j 
lh» gram would *pp^ to be tlmt g\vt>n by OfrnirmtM {LflAiwof, Zt^hfLl m 
aiitbor who d(rHl kk 17H butw^ho mantiOdB the oil mAda from citrtmm}L gtwJ 
remnrkA t\ml b* is uunble to dintihgilisb tho difTenmt q( 

citrontll*. bdt in his Opinion qJL tha eultivnisd r»M have been dptfru] fna 
#-iin'/rrfJ/f0rHJi4 StOfif- 

Tbift is tb# TKin^n nuinso fpma of Ceylon, ftud is thera otily kiujwi] ■ 
o^tiTAtion, Tt now mmp powCblo that, nmny of the vemacukr &i™ 
Riven in iJw i>tctibnary luider thii Hpeciaa bHr^lotl^ in reolity eilbor te 

givefl below OB c*. OP to onft orotJierof the formgef w^rfun. 

Tho piwmt plant do^ noL Appoor to hnv<^ known to the 

^itmhie or Poi^fiiiHi iruMdicfll wriletA. It owoi tlie bdtanioal nuiH Tat^u* rwf 
pmwitily to A COnfizaion, LilUiBUd smuined {Mai. Mtd.^ n. 3^) tliat it%4i tb 
Fiojncf of IndEa it woa eq 4 ^y know\i in Europo aa spfba ipuficn Of ™b. 
But it U stirprirEin^ tbnt thf*rd is no veiy diNlfnoB «u^y neoopd of th# wjld ftei 
hnvin|[ b«|tl ^teirmticolEy diAtilbd in Sbiith Itldin ss f; '» tb* JlW 

aithouRh it ie protuibUp that Ainslio Wtay bo nlluding to it* since- bottakdJIf 
st«?k would Appear to ba%'o boon derived froni a ptailt thol ■ 
wild in ^utb India. 


Ceylon. 

7**0 Fnrnu., 




OaBttaff. 


Ti«kL 


nWbthML 


ClTfi(},\ELLA CuftiyjiHoa In Ceylon .—It is cultivat-ed t^b^j in 
Ceylon and Malacca. WintiM (Chent. atui Drii^.f lii., 646J—one of thelwpst 
distillers of cHronetla oU—ftays thcro are two varicti^a. These ate fl) i 
form known m Iona haiu, which appcaml natiilally in !lf5A5; nini ffl 
anolli(?f, known as maho pontgn, wtich represents the older Btoct-« 
mope delicate plant than (1). There is no speeimen in the Kew llertunmn 
spocially labelled as pan^ri^ but then? ib one of batu^ Thb i 
f . .\ proper, but it lA attacked by a form of or SmBt—i 

[wraAitjc ftinguA—that lives w^ithin the tissues of the plant thioiiglioBt ft? 
life^ and iiiay thus possibly influence materially the yield ot the «KDtal 
oih This might (if so desired) be coJnpletelv emduiafed bv the swd beifif 
previously washed in w ater at a tompemture of 120* F. lu'fie Adrmakn 
Hon Re|Kkrt of the Royal Botanic Cardens, Ceylon^ for 1903, mentioD iiini^ 
«f the BppeaiaucA of Ergot (f as a diseaae oa the maaFHJiiui^ 

It is Baid that the lanah^u is the most widelv difltributed form of flu* 
Rpccies and can be produced on soils of a much pewrer quality thaii tlirt# 
ryquiriHl for tho ni^zAa pondin'-. The plantation once eslablished d«^ 1* 
little attention further than to out tho abiKjts ByateTnatiraJly so as to previot 
flowering. Thcfe arc two seasouB^ the first and principfil ia July a™ 
August ; the second from December to Fsbruaiyt The yiflid averages 
16 to 2l> bottles (according to Bomu writcia 22 to 28 lb.) per aen 
flret crop, and fi to 19 bottles (T to U lb.) for the second. But 
the plant yields leas and less, so that by fifteen years the plantati™ hai t» 
be rmewod. The yield also varies gieatlv with Beaaonal condiriona UJ 
the Ceylon report a^vo raeutionijd particulan^ will be foimdoi ttft ei' 
perimonto on the yield of different forms of the plant, as also iliflcrrtit 
am^nB of eollectioii. The variability will be aeon to be remflrtabkr^ 
pceially tho lower vield of the indigenous as compared with the intTodB®“ 
And cultivated forms^ 

In Ceylon the distillation ia aecomplishetl by direct stearin witiiouE 
addition of water to the grow, A charge of dry graia is ^iistilkd in 
BIX hours, and the exha Dated graaa. after being dried in the sun, is 
the fuel for the works. Ls the principal beaier of the citrou®^ 
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TRADK IN CITEONELLA 






cymbopogon 

lieman-gT&AB 

odonr, *rht‘ ia »Mi I/oIh yielti* t.ii oil that contaiuB (28-3 ^Jg?*'*** 

twt ceiit>)i is relfttivelj' poor in (32*9 p«r cent.I, / 

(8 per cent.1, and haa a liiRh It 

bdk oI thrcitfoiMsIla o'l of pommerefl. The oil of mnha jwnyiri contains 
M*45 to 135*34 per cent, dtmnetkl, 38*15 to 31*87 per cent. RCTohwI. and 
<rolr 0*78 to 0*84 of methyl oURcnol. Thn low p^entage of the laatrinaa' 

^necl substance necounte for its bw ep. RT. The panjiri is the 

Ant quslitv, and ia often in tiade called “ Singapore (Stronclla, whila Wn quiiRr. 

S (?«o bku is the seoond quality. CStronelln .5 mainly J’/ 

the soap manufarturert) on account of lid geraniol. one of the chief ton- 

. Trade/nC/fnMwHs.—Tho troISc in this oil ’Cfwie. 

i'fSoifflSrf.; 1,410,iMib.; ^ 

decline to 1.294,750 lb.; ntiii in 1903 still further to 1,U62.6M Jb. But 

ihe decline in the production haa caun^ a satis lartorv nse in the priw 

from 9f/. 10 1*. 2i per lb, Schimmcl & eay the demand at 

e«e«b. the snppiv. and that a deelino in the pn^ m f 

oilgoBsmainly to England, America. Qcnnany 

ecni^ chieflv* in tbe southem parts of Ceylon, where there aw “ 

BO.OOO acres under the crop, andfotfer 600 stilta at work, 
thU the pcodttrtioa in Singapore is Tcported luitdly to ojccead JO,aw lo., 
obtained from about 2,000 aiTcs. 

The Cevlon traffic has suffered, however, very g^tiy through sdnlUia- 
Cion with kewsene, fixed oils, and mow recently alcohol. “ 

euence of oTerprodnetion. Of late the vi|(orous development of 0 «r^ 
cultivation in Java and the rise of the Tmvaneow mdns^ m lemon- Java. 
gmM oil are cirrttinatanises that have operated unfavo^ . _ 

production. Mr. Bamhcr (the Ceylon Government Chomist) has In- 
Lifted himself in this subject and has ™vcn^ a 
the sdulleratioii of the oil that is being exported may nnd 

efieetivelv detecteil. Satisfactory ondeavouro aw femg made by the 
Cevlon Government to improve the methods of production and ^nu- 
fsetttre pwwiitly pumued by the Natives and to discounteaaiice if out 

td clieck ttdulte4fTkfcion. - si,* 

<b) 0. tenMSiis, Bivf- Tbs Malshar «r Cochin Or^ ^ 

ROM plut of TravHioom. Stepf “y *5® 

ntelhmt flmiro «( this plant was riven by Hhrmte (Jlort. 

of soma nrriton, sueh as Ainsiis (Mot i* fa«ii dis- 

rmm tha OonrtnUum hills and from 

tiibuted hy Wight m Iwfhan* liodnr U» n*m* S. ^»,c*4*«h.. |OJ™a«. 

LEMON-aftASS OIL Le^on-^” 

worthy nature has been published of the production of this grass (tran* Oil* 

from several otlicr# that are known to be grown. Ev^ 
auhject of the grass oils of India speaks of Lkmos-ous^ Oil ss be ng mw^ ^ 
by the Natives of India in the treatment of rheumatism and cholera. It uriKta-ioiL 
Stems fairlv certain that these poasagos have little to justify ^eir tetentioii 
under the present plant except whew they make exclusive « crauw to the 
extreme siuth of India, and cspecirily to ^be 'Tra^cow and ^aW oiL 
[C/. GiidsEQeifltex atld HofFmanrip Odt, LftOO, «A5 , rf 
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or 

CoQhitL 

C^rud. 





LEMON-<iRASS OIL 


CYMBOPOGON 
KAHDUa 

CuliDATy LciPM'Sr^** 

isisi Cp^}, Mi A. Himttu. Trim. A Hook-, HnnAb^U Fi. 

Sx.(Sl«i*? Bmneh). mi.®, 

vwctAbln (E*r*dfins- 'Hiu w tVkfl "i^i Of Auv^ 

jL it Mi^tUwa QllftBM in orJ#ai but !iiu bwn in- 
Th* ehn doubtlow tlw iwei df thS Im™ ai* a fUvouHo^ insj^wni 

riffb™! dl ^uitip«uiflN , rtf Mio ldb*lieil ftndcuii! tH» 


T^l. in. PMX n02. 

hi! lUv m«i t>y th* FortUffJfflW whj™!! ftt Fort St, Owiy^t 

fronTuluriliboiitTsarjl^^ L 0 «iM>ii-grMi » 

M *■■■ L,^ ^_^ _i:.,j.-cjl hnl- il-ho H 


lM.m tiulo dpubt that, tfao plant “> quB«tn™ w« th® praMrnt vmei.y ■ / ^ „ 

Aiinra- r _ ^•L„^„r^t-:^M%m nlMJuK^ illluie f&^ U- 


th" obB^rvatipna .lr«idy ii^le ^ p. 

450) H mav bp mfcrrSThat bitharto tbe very i^at^t d^if 

liwiWvailisd regatdiimlhs bntamcai soiirct# of the kmon-grass oils *1 

moclcm comouiK®. Before bavins StapPa 
writtan that if not a perfectly dwtreot <‘‘>7 

b«1 been accepted in the Dirtwnary and 
be continiwd), the present plant would prove one of ^. 
r. VrmfMa, Apart from the fact that there w a plant widely cuUiya^ 
iti Indian gatdeL which is gieneraUy dcaignat^ lemoa-gr^ 

Bomb. GraS!m6 ,87 h and that a gtase «! ^ 

India obtained from a wild and apparently dietinct Jftw^he Se 
above), there ia the atill further 
reeopiises “lernon-Bre« oil" » 

ICf, GiHemeister and Hoffmann, T^ofaf^Od*. 288-», ^■ 

bL. Gard. Coyhn, 1903, 15,] It wonld thus appear *^**‘5*^5^^ 
planters havoibr «me‘time been regularly growing the kmon-grnas 

*** T^Sbviate poeeiblo confuaion kitween the 

(C Hfrfrffia) and the lemon-gras* oU of MaJa ,, ^Tlnfor- 

Stapf iwea for the latter the hbh» Malabar or Cxhjit 

tunktelv, however, lemon-Bm® oil is by no 

from Malabar, and "kmon-g««" is likely, therefore, to ^ 

to dengnate the oil ui fonunerce. 

mentioned. But has it been proved that the 

might not itrelf afford, or that it ia net aetuallv 

iteraus oil ? It is underetood that the lemon-gr^ « ^ 

valuable than the lemon-gress oil of Travancote- But has it bean definitely 
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CYMBOPOGON 
MARDUa 

CnllMjry XtemQn-^AflB 

prarcd that both thcBe ate obtained from one and the ^me ipod^ 
the diSerenceB boinff dimatie, not mci&\ ? In other wordjip Iw It bm 
e^tabliehcd bej-omi dispute that the peculiazitieft in the gmdes a| 
grasd oil denote the speoies of plants used ? ’^Yith such unecrUint¥ it i 
perhaps permiasihle to think that at Eeast some of the parades of letnen^n^, 
oil are oWined from the cnlinwy leniorL-grass—theoieuMflwe q[ UhIm 
{Mphrm. Acad, Nid, Cm, 171T, app,, J57J; and if tbij Imr 
the name must be retained^ 

The extmoitllnary aDomaly is thus presented of an iKHportant plint 
Btieh as r* knou'n possibly to a large number of tht inhabitsuii 

of Indio and CSeybn, not having beon aystenjatK-illy studied. This rabjed 
should, therefore, oommend itself as worthy of attention to those wlm iwr 
have the opportunity of contributing cither now mateml or fresh kho 
mat ion. 

Knmphitid says the lesves were nacd in cooking Jish and in flttTCHiii!| 
wine, but ho throws doubt ou the roots being medicinaii lu Indiiir 
a whole (excluding the iDodom TmrancofO and Cochin industry) thi 
Ccn^iNAiiY does not appear to bo distiHod* Waltioli (M .k 

Iftir+i IS^, Hini iiSp t. 280) under the name , f 11 Srh ft'It ti ufAtl 

gives oil ilJuatrstiou of what is possibly a distinct species but whioh kjik 
Hackel, followed by Hooker, been treated as t* yfft^hutf Linnrj m, 
fji^4tiitrii^, and with that East Himalsyan plant WaUierh has moi^ 
rhu economic InformatiorL of the geuilcn kmon-gmss. He quotes, kiH- 
ampicp from Fleming (Jj, JZs#., ISlO, xi., 1&6), who says. Msny EippdiH 
with whom tea does not agree» use, instead of tt, the infusion of ttii plant, 
to which they have given the name of lemon graas.*^ Dr^ Wallkb dun 
addSf Dt. Maton, one of the Vice-PrsidentB of the Littuean Sociely isd 
Physician Extraordinary to the late Queen Charlotte, teUs me that he h» 
rcpeatefJJy been treated with a dbh of lemoii grass tea by Her 
who used to be very fond of it^ and was supplied with the plant frooi tli* 
Royal Gardens, Kow," There are few people,” Wallich coMliid«. 

* who have experienced the inhiience of an Indian dimate, who harewt 
fo^d l^endit froiii the wholesome and refreshing beverage pri^pawdh™® 
thia grass.” It might almost^ howovcf, be said of liidiai aa it can ocrtfliinlr 
be said of Englanch that Qu^cd Cliarlotte^s lemon tea boa Liecorae eoaipk^ 
forgotten. The lemon-grass is ocoaaiDnallv added to certain soupfl or 
w'hilo roolciilg fish, and cnnyT but as affording a refteahing bcvciags it ® 
unknown to the pooplo of India to-day. 

I*a6tly,i in thia place mention may be made of MnSi Lisiw 
Bomb, A si. Hi^i^ 1883, iv.^ 123) having hgurod and deecribed i 
speeias, vit, fnittrafit^^ found wild at Loiuowk 

which is said to yield an oil soft, sweet and more agteeabk than dii« 
It IB thus evident that even if t\ rUr^tfUf* be eirJwkI 
froni consideration as an odorileroua oibviekliag species^ there sst 
poaidbly soveraL ^tinct plants that afforii oils, many of which are tresW 
as lenion-graas oils. 

lev. S»wor. oaorvgraphy, 8«-»; Pharmaaig. IiuL, iii. M7; WtMmir, 

WttUm Star, Sept. 190U 

low, l((2i IWl, SS; OW a™f igOi:s«4 ; im 50T; 

473 i Je04. JS31 ; Bwlf, 

Trofteapffnnitrt 1002, 160. 426 ; 1004, 321 ; 

’ tTfcrat, Nem, 1004, 21; JMtm. ClmH, Soe. 

1306; 1904. 73, 004.J 

4(}a 


Uwl *lth 
Om^ 


liMLgwU 

Oil 




OtNGERGRASa 


cymbopogoh 

JSCHCENANTHUS 

Qlflg«T-f|TUB 


OLn^r- 


OIL 


c. 8 chO 0 fiaiithu»i According to Stapf (l.c. 

352) there arc at least t^o fairly distinct plants cemmouJj usai|^ed 
by mthorB to Srhn-nuntfui^, Linn, Th^ oic as 

{»1 C. Selittiiiinliu*! Spfrxt'i FL Puot^p, 181 Si i1-i IS* 1‘HUftf, Pttf., 
Altant., 1793, il., 37» ! FI- Br. /nd.. vii,. ^^03 tin ^1. c • ,i 

OtofCf-jrrtsji. —This ia tho SaSaniw, iVcAffwinlA»«, or ^^udmuMw*, 
aitdtoaoniE ertentolfio the Juneut odomlTU, etc,, etc., of I5r«k and Ronijin 
imuw, M also of in«t of the earlf writcre on Materia Meilica. An oil 
prepBr(^l from it would uppcai to be known #* GlSfOE»*OR^, The 
M^tal MtiieM lor the plant have been *0 ranch conliucil with the nest 
»p«:ie6 (if not with several other apwies) that it would he a Irald step 
indeed to separate them and to aClirra that itWi'r (Arab.), §Htijiijak (Fenian) 
and Miwlrirto (Sati-ik*) denote this particular spctiics and no other. It 
follows accordingly that tho modern Teniaoulan of India cannot be arhi- 
tiarilv wporoted.' In lactit would perhaps be the safait courae to call in 
the of geographical distribution and to assign the names in cominoii 
UM for perfumc’Vieldiiig grasses iu tho roapective areas where the opices 
abound, as bcung' tha names proper to these species. The pr^nt foOT. 
aopoiding toStapf, is met with " Irom Motoceo to tho Panjab and I*wlakh. 
“In the Panjab it is common in some o( tho desert tracts from Karachi 
to Peshawar and Ludhiana, growing on rooks, in sand or in hanl loamy 
sail,” The Indian vernacular names best known for it within that area are 

Wact and gluUifari. . . , ™ i_ 

/lit would appear that an oil is actually produced in the Panjdb from 
this plant, though only very occasionally. In fact tho reports that have 
apprand on the diversified propertia! of snch oik are very p^ibly due to 
incoiroct detoriiiinatioim of the plants concemerL In a lew uit^ncca 
ncoTik of oil exist, however, that leave little room for doubt of haying 
been aetuallv obtained from the present speoios. Edgeworth {Joum. Lmn. 
See 1862 208) describes under the name <'!fmhupHffnn J Hnmi the 

plant met with in Multan—the poantry where the Malti fcsidisi lu the 
tiine of Alexander tho Great. Stop! has pointed out tliat on the label 
of one ol his specimens Edgeworth wrote; “An essential oil oaprcaarf 
from ibfl iroota, inaniif^cturBa only at Kafiiir Ln tho Fan jab, auda 

Stapf, “is probahlv the same kind of oil which Vigiw records from Haeaan 
Ahdal (between Attok and Rawalpindi) with these wo^: A stimulating 
oil is Ktraetod and used in mediciue," Mr, J. ft. Druimnond confUw 
Edgeworth’s report by the infoniiation communicated toiitepf that a family 
of priests at Kasur produced this oil ^uite recently (toe Rosa, p. 9*,o/. 

It perhaps need hardly be reiterated that the oil in the above pa^ges 
isipokerL of as mtpressed from the roots* not from the leaves and ahooto, 
The fact of there being a mediciiwl rout, ot rather two specira of roots-the 
non/ of the early explorers ol India-known to all modem In^an mcdiral 
writers is of great historic interest, and the botmueal evidence would 
support belief that when dealing with the W»tern Paajdb, Smd, Baluchi' 
SUn and Persia, the plant in question maybe accepted as 
line., hut when dealing with the RaKteffl Panjdh and the Unitwl Proymees, 
it is in all probability the apwira presently to be discuiised, v«. t. 

H (t| Ct Jnnii««a.tohie., Wotu.. WS4. ii, ^S8; A'onha iwdiM. BU^ PSO, 
*VmJ„ neo, Ira,. a»4, t Id, (. 11 Androp^fm JeWM, A$. Ra., 

170S, iv.. 109 ; A. ironmeuiO, iJMrSwc*, Pi. AjntimiyM, 73 s A. /Mi/iaaaaMi, 
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^TEDICTNAL GRAm 


Jfardiw 

Indio¥i!9 


CYmBOPOOON 

fiCH<KNAKTHUS 
MedioiTLAi GrusB 

FL U ^7^7; THi^^ and Gibii.» lasi^ 30L-2| Li«b«a, Jmil 

Bmnh. ISOl. vi.+ tkl; «1» ISmiiJb. tirm,, fiS; 1 niffTniijM 

lantffcr, DulAu, Fadd, GfW». N. Indr, 3&-e» t. 2:3; FL Br. 7TMi.p vik, 
partj. 

Swfe^-tcca^^d Med^cfnmt Grass, — Of this plant—the indw 

of early ™teri—Stapf observer that it occiina on the outer hill-iofie d 
the United Frovincea, Kumaonp QsrTiwal, and ^vestward bj fn; ai 
war—znainly in the ndghhourhood of watencoiuaes. This is, th&rdere,* 
much more abundant Indian form than the procoditig. It freqcLcuU^ u 
a ruJc, colder and moistor regiona. But the name jwamnhm^ 
Stapf treata aa Sanslcdt, is so in donvation \*cty probably, but was ipinr^ 
entJy never used hy even the moat recent of f^iiiskrit authors m iho ipwfif 
name for thia or any other grass. Dult (J/u/, Med, Hind,, 1900^ 2Tt| 
gives the Sanskrit nameas denoting .i. Iir*tn*nrUint^ Roid~ 
the iamjM,- of Hindi and the iarankum of Bengali. But aoeerding to hk, 
the .-r* Srh*9 H€itiftiMM (the bhu$trin<i, Samkrit, and fftindij fici^ 
waa the plant we now call CV eitnrtMs^ so that the Sanskrit and vemictihf 
nanie« above very possibly denoted both f.V Jtrttrtttirnsa,^ Md 

/\ Linn^ [Sie Cypems rutiuidiis, 4GSJ 

IHlthie mv€s it the following vernacular names (some of whith nu^. 
bowever:r denote t\ Srlmimufhtis) i — sifghurai, jofi&'Sp &iif| 
gandhi^ khaxri, gandrr, Tuna, dnheulo, bahhori, jtirdmkiah, askhir, Unt 
none can be oaJd to be derived from ita supposed SoialaKt 
name. Boxburgb^ who renden.'d the name ;WrnncEuo tiMfoJiW 
gives m its synonyois umrankusha, kar&nkusha, snJ an 

these are Bengali, but makes no mention of Sanskrit uamea^ SoabaDik 
accepts Iximni^/so aa Bengali, but does not |pve jwar<inktua m a Saods* 
name. Moreover^ Rojcbuigh very properly observes that as ststeJ % 
Blanep the virtue of the plant rtsides entirely in the root. Duthie, spe*^ 
doubtless of this grass under Aturn^pfjff/fm ay% it * 

one of the sweet^scetited grasses, the roots of which are sometinwa nw 
like kh^jf-khas in the manufacture of tatties."' "" As a fodder gfwaiE^ 
not rank high in regard to its nutritive qualities. It ie, howevty, Uf|Mj 
ntude use of by cattle when it is young and tendeih Its scent is 
affect the Havour of their milk. It is often itacked and foruia a 
supply in times of scarcity. Mr. Coldstream soya that It will kesp 
stack for upwards often or twelve yc&raJ" ''The iAsir graiis 
hollows where water coliecta^ and seems to prefer kalktr, thif 
grase upon it if hard pressed^ but wot otherw'ise * also that hdr boar 
wives U6e wisps of thifl gmsa to clean out vessels used for chuJisift.^ 
holding milk/" , 

The perfume being chiefly resident iu the root^ not in the stem* w 
leaveSj justifies the association of the A’ord (perhaps more V* 
fft tin than ^/ovrr«r#Cf/jfrf) with the story of the Phceniidau felw^ 
of the army of Alexander the Great in Lua and of the confusion that W 
existed regarding the tj^ikenard of the ancients. This, doubtless, i* “» 
plant spoken of by Pliny and in more recent times by Garcia da Of* 
found on the banks of the Ganges. 

Ths pr«e«dia|;; obmn-atiDiii may bo Accepted os seltuig forth ih* 
of tbs two forma of NariL batJl of which indUMtrtoUy havs been tr^ ^ 

plant. 1% hm aIbd been nIFtnuiid that tho chiol property vf ihb 
it« BwiwtJy ■oented ronts. But appanrntly tlhUt leaves and ihoot* ^ 
other for or a tbind apeci» not enparAtcEy rveogni^ fmm iIm*®i1 

by UMtUIatiOK an oil wilifc laightly di^emit propertwe from niflA- 

U-2 
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CYNODON 

DACrVl^OH 

I^ub 


Mtt« dI live Muntry Ih* pmuhnt plant li moTo raooll^ pt^rfuEaKl than in o^ra. P-fa=«4 OU- 
■ft, fflr DUJnpla, in the '."ieip.ity ot Rttwalpindi. DUithie. liM tJvftt a parin™ 
b HuumiMtiiHid from U, and tha arcunalio oSl b BniMtira« tinnd aa a 
foedieinn/* Til* authnrB of thfi Z^MnannoprofiAua /ndioci (lit., mimtiOQ iJiat 
m the ti™ ef lha TuMaUd-mummin (about 1669 A.D.) a elutilh^ waUar wm 
niAib Irens i^ir and app^n^y tbo oEl oC f- wm iJ™ unknown, if tiio 

tnntus WM not uMd indiacrLminataly for f- and t\ 

indeed fl ia bnikvwl that tho variabUity ot rum oU may ttj toinn OTUmt bo dUo t* 
ibii amaa boinir mijod with *\ and both dutillad t™thor, or to Ih* Oil 

□f tho pnwontpUnt having b«n imued ^th that of In (v^ ^ Pllb 

aCOordW to moat anthort <m oBaontihl oSb, thb ia poa^bry the cb^l sourw ^ 
ol wi^r tbo “ rfnior-fffnas niliof oommr™ (GiMKOoiiit^rr and Ho^mamx 
2S5J. If puiw it b valnod at £■. 34. per lb, Sclrnnineid A ^y, 

‘■'' Ouf* omminatiwna Imii'o proved t^iat- Lt b a pnfo diHlillatO dosorving abfOillto 
oftnAdanoo. Xttter hna ih^ oil b«n on llw market in quality aa at 

tSrmi Ann. RepU, IWH* M-^l- fjitdomebt^rand HofTnia^ 
lav it bnn tho Bp. RT. of at 16* and ita odour roOoJln thnt of It difiib 

bfftimn 170* ond 2S0^ The idntoinont that an oil i* nnt por-pn^ from r. 

would, thmfofa, appear incorrect. But the root* and lower whach 

oonitltutod the ^cAaKrtflBjAtwof Iho JUMimati would ftwtnil^ to ^ coQoOtod in Imli* 
to any matnrinl oil«Qt at the pr&aent tinlO. GarciA do Orln (LiOSJ was ^ fi»t 
Einoiwon writer to refer to that product in onimcetion with lijdiii. He tella 
m dsat it earoo from Muaoat, was fmown aa ■* Horba do ^iMOat. and was uasd 
by ttto Portugureo Wl biit not by the Nativnij. Ho makes no trtcnlion nl 

any of the owntinl odn deriviod from thi* or lb* olliDd gmMso, 

Blit in spito of the fact that ao Rri«it an authority as bir Widloin dmiea ^ 
undisted hotly Hlaas's Opinion that the Sardus of many authcn waa la reality 
r. I am strongly inelinod to agree t^t a ^ lilsi^ KOOptance 

af JoBfu' vinw may bo mblondiil^ and bna pOrtUbly m tho past ^uood 
Pliny A^o4.. bk, ch. 12 (Holbmd, traiiid.). Iftt) Sftys the rA or4«ft apni^. 
s4h mto Certain spllins and ears whereby It hath a t^fold i™ both OS a smae 4m 
a* ft loftfr" Apiciiu apeidcS ol lh* spinel ittdieo bcifVg uacd in snueoa snd MwUy 
diihes, but thiH may have boon #»#—the plant that I have ™i™ oI m 

ths ediblo Inin on-graft*. JPuulus JFpsHcla (Adjlnui> iranelr, —65) dori' is 
LafarmaLion mainly from Onion, who draws again on T5ipMoridi» Jimd- O 

it puiotv u b druir fte4 ointiiwlit. It ewtn* higlily jMfotoble, tn^ t™ 

iiorditM .f thd ttftt’icjit* TPBft diffiarMt llw of tliO Isoriilmt 

thoueU tl» tttwit IcaDwn to botuivUi aa armru^Mtmrhu- Jnfn «*««•< douttlM 
ia tbE Gaicl* d» Orta tCoH,, L : dao m Ball, Ir.Aaid.. 

iVT4), followed by moat of tbo oldor tadian tntvailotB. ol tbo Aanliw oa 

olitalmd (ram tbo pUttna o( India, and cM only tm rafarrmg id ota> or two 
i|)oti»a o| c'piMipopooPM, oflrtainly not to tbo pJpuso 


I^ern, t FI. Hr. Ird., ini., 
. in PUo* Ind. Vtri. re Naf. el 


iled,t 


GYNODON DACTYLONt 

Boniitu, Hitt. A'<«. ii Med, hid. Or, - ^ 

16J»8,118; Rhdede,//drt, .Ifal., 11 !.,*^: Jones,J?«-, na5, iT., 2^9. 
1.11 ; Duthic, Fdrtj. Grast. iV, Ind., 52 ; Phamuit^, I^td., i«*. Ki-8; 
y*bon, jB<>in6, Grau., 104-6, t. 57: Rrjd. Agri. CAffH, Mt/toreSi^^ 1901-2, 
27. Creeping Panic Oress or Iloonra, Bemiudn (iraas; rfw&, daurva, 
IsoUkir, (nflci, biiTuica, elifcfeur. kdii nhda, ^rmi, 

pilfcr, etc. A perennial creeping grnas which floweri all the year njuncL 
Grew* evefj'whsTd throughoul IntlJa except perhaps in the (miKiy parte 
af Wc^tem Panjfib, where it is Tare. . , . 

Usboa says UlU graa* u now goEharally ApreAd in the snttietl part* of Austria, 
wbijifg it may liava- bson intTtjdujwd with cqltivslitm. According to \ sSoy ly 
ffrniire iaB3, 54-6. t. 60) it t*k^ tb* place in tbo Southom Stat« of IIm 
tftmoud btuo cTsss of tbo more norlhsrly Htatfw of Amorioa In In^ it is 
pvticiOariy Dbundsnt on readsidoa ood delights in an sdmlltare of fftnd. gr*™ 
■nd ofliiiiikJry soil, Slid 1* ono of tha :Arst giSsSMI to Hppe^ on tho partial recoviF^ 
of f4h anjll- Tt SSOOltd* fooil) ‘tbo plaizUi to il^OOO lost in nltitudo^ but vsneft m 
bft^t snd nutritivo qnalttidlP secording to SoO and olifnato* I* toadily prOpftffStW 
by cutting up the Moots imd nwts and spreading thi*#s the vnrf^nm of tho 
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MtdidBA 


prtipAnMl voil, or tbiim in liim>¥v~Kp cAch row of cuttingi bedsg 

ovnr by tilv prepATAtioii pf tbo i»xt fiuruw Ct by Juuui dibbling tha puUmp gj 
ovfSF ton 

It ifl tbo oombioiwtt and Hlpvt lueful gp^tua in Inilij^ sinco iu StemsaoiijM 
lorm ft IftTKO prc|i0rtdi>a OE tb« rood of horwa ondcowa; it kaa gn^it ralL€iiii]|^ 
milk-produoi^ ou al it W A . HUkoo good hnyp winch if corafuUy aluked will 
for yoKTA. Vottloker (iHIpnnr. /wl- 175J aays of grftM in Indi* Ib^ 

znftoy pftTtO ii COmoft Up or m^y ba oafiiiy propagat^ from tultki^ 

■tuck in tbo gfOUilrcL Ab A crop for indgntiocL it givn a. great yii^d, wui b 
tiio only grftM thnt Mnoptf in the hot waatlmr. To ono ooming iioiHy^LD t|| 

country it ia nuprildflg io notw bow trom im oppacantly burnt'lilp and M 
ffurfftcD ft crop oE fiwiJl gnSB will Offering up on tho Jint fall of rain," .Awordaf 
to tbs iifodnu ExjuBrifn^niai Furttk Atanual, ddb, iLko most otbuf mA^low pmm, 
should bo cut for hay dirOOtly tli4 Uowoik Appear^ sincci midnr thaw ctKda- 
BiocLcofl the Juic«ft am moro nutritious and tbn plant wUl produce uontlisc cre^ 
much BOotnr. The grout objo^ ihould b« tn rptnin llin grueu qokiur pE tli« pH 
by drying it aa uinckty ua pOBniblo; two or at tfin moat threp days aboold auJ&i 
for inA.idn^ the nay* ftOd if tbo 4dwg ofo bftftvy it abnuJd bo put into bafoAdi 
at night. Tbo richcM of tbo nctharitio juioH mndars the bay mon biaMi m 
boat nod fEKTEumt, but aX&x* in UliA diroctiun lliay paaiiy bo cbcckjod by ibl 
ordinary matboda oE pUlting pi|na from tho 04 ntr« to tha oulaide oE iha 
Or building in %vt^ or threw layOfa of dry poddy or th^iam atraw. 

It la uOoOsanry^ boWTJvar* to notioo that narij^ivuu while rcry May to pWk 
ia utfy di^uJt to smdicuto. In tbo Farm R^pL Rambay (IliSJS^^ 6) It jaa^ 
to bo ft pomutesnt wood in black soil nod to requiro dPOp liand-djggmg tba hot 
WHithor to dnlroy it. The pLant ia uaod modi^lnully and a oiwli^ dri^ a aid 
to bo prnpopod from the mota. J>uft ia alio uSod fairly eilcnflivdy la Hi^ i 
religiouB ooznmOniH, but it la nDcoBoary to diattnguialt ppur&fulJy dub, 
dibr wfaich dmiOtn aoparato graaMa. 


iues^-d. 

Spdgea. 


Two Edsmamin 


d:e:p.. 
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bs. Cb# EtiL 


CYPKRUS^ ; Fi Br, /nd, vi.,501-dl&i Piulft, iSe^- 

ii,, li:ia-45j Cyf£RA<i£JK,~ 

Thli gonus ot a«i|^ contains aoma flO Indiiui Opocioa^ Most oI tb wa iff 
Eairly valuoblo foddur planta^ papuemlfy whou young, Otikm ara dangmifl w™ 
oE oTlitivutod lands. A fow yield Gidma and loavH tbnt arO ompltiyed m 
and in gmaihmaUmg, and otbori afEord tuberoiifl rhisOmoO that ATO aitbff flw 
(aepociwy in timni of aoarcity) or arip opUaolGd and aold oft fjcrfinMi or ni«baP* 
Tho grofttMt puBaiblo obscurity atiH provaiJa, bowever, US to tbo drlonn™*^ 
oE tlii Toibuii oodnomic apeciaa, ao that it rouy for tho purpoMU pf ^ Pf^ 
work aufHao to diociiAA them ur^or two oroupa, ttioso of v^Jub b«ao*ff*Eil* 
tiiboroua root* and thow with pulma and lottvaa utibaed in maL^makicig^ 


vi,, 6J1; C.jemtuuiu, to*.* 
L. 192; Ckik«, Jo^ 


ruhcTPUJi liooied /'ofw :— 

1 , Cp buEbosua, Va^L ; FI Er. Ind, 

C. jemeaicust £ihn., in Rosb., FL Ind^, x-* - ^ 

Soc-, iii., 175, t. & 17, IB [but var. sxd.); also Jmm* Bd-t 
xxviil., I8i Ji. JJr. Ind., vi.. 11 - Triineu, Journ. l^i 

6i ^ WoodJOWji FL IF- Ind. in Jinirn. Btmb, jVoE. Ilid^ ^oc,, 
Gainmio, Esc. Bci. jSwpt. Ind., iSiiOi?, u., 193. Tbo aAi^an^ii 
Oftn, bidy theg, puri-gaddi (tbe graas) jincl ptiri-dumpa {tbo buihibj- ^^^ 
Tliia mutil aedgo ia often %'^ry plimtiEul in sundy aituAlloiiB, jui 
in Sind and BaJuchiatan, tbo Upper iSongetic basin, . tbo 
tho Coromun^l Coast and Coylom It ia diatribotod to jXrabi^ 

Central and ^ortli Africa^ The cbAruslariatlo (economic) feature offeM P“^ 
tbo tuharoua rhiRomvt {oium trtdled bulbiJa) that it produefla- 
much larger than grmJU of rico^ and ainco tboy are bomo on long* tbuip 
tent aboota they are found in groat abnpdaiu» in tbo aoil* free fro^ ^ 
and Irpe from the parent plant. They ftTo aecordingly oobacted 
flandy pid. Ihay nre oncaaed in Hvaml oUtfily aoparatecl acaly roai# 
roumval of thoH^ arO roasted and satotl Of Ore soalcod m water, 
inui a dour, and baked into braad or oookod into puddini^ etc- 
aromaiio pro|wrty„ aud aro atiiotly apoaking cdiblo net elu^gIabJ tubda 






abomatic tuber 


&VPERU 9 

JROTUHDUS 


2. G. escjulentutt, iinn.; FL Er. Ind., vi., 616 1 J&UT%n Atjri.- D b:p^ 

Hori. 3oc^ Ifidn, 1S9T, li., 575-B. Tliia the Ru^h-nut, Ej&rtb^&trnond, 11 -p 
T iger-nut or cAu/oJ of European, Am&ricjin and AfricEn irritew* Bret- j 

^chndder {IliitL Bol. Diao. China, 16)^ while reviewing KaiueTB dia- 

zmtn^ {lOS3)t identi^es the maa t^hi or peetchiat Ohinw Wat^r-oho^tiiut 

with the present plant. The nhmt Wfiter-rhestnut muailr denotes 
Trapft {aee p. 1060)* 

ir I H tU& dotormination \tm nicg[Ht«d iliDUld prove cemsetH ^ Chinw would OaAsam 
(live la bo oeoef^ted as havinj^ known (he edible eedge from m oarij^ a date Afl 
CAD bo ahewn for any otbor country. But it BQ cloBoly r* 

that it it lughly probable the ropiit^ ducovrriofl oC it in India and elaou-lwo oro 
in lome wcmicoa at leoat dne bo mutakon dolomibtaCienB- tt haa^ bowovf^r, 
boon record^ an inuiid in non or two ]oe4ilitio« in tbe Fanjab and in tho NU^ 
hilJj^ but newbero copenuon. It tbua liO doubt exista in Indjn, but until fjwh ift- 
vHtij^iuna iiavo been, mode it U porluApK dofiirablo to Jenvo tbo mnlter ill thia 
pod^n. Bepoatedeffortc ha^'O, however^ boon pnt forth (oo it luw been aJJlnnod) 
to intr^uoe tho cidtivution ol thu plnnt, but with nbooluto failure a^urywhoro. 

Tbfl ppcaont apecimhi tborefora, Mntributeo no known portion of tba auppEy of 
adiblo f'lrih-r-iiv tuberw In Indiii. Of other onmitrua it ia nporied thn tuhora 
4re often ronatod, Wmsb ground to a ]>OWdurp nod used in tho proparatien of cAu/of 
eoUoo Of cAu/ntf cbocotato. [C/. Ktw Mu*, f/utrfa* 1S&6^ Xo. ^ 5&,] 

3. C* poiundy s, Zina, p' FL, Br. Ind.^ vi., 614; Hove+ Toma in Gujaraif pj^*P.s 

dc.p 1787, 25, 45. 120 ^ D^nnock, ifni. Mrd. lf\ Ind., im 844^^ 

BqrkJflndnnd King^ Offio* Cumsp^ GoiH., Apr* 21+ 1892 ; Pharmacog. ^ *" 

Ind,, iH.p 552-3; Dewey, U.E. Dtpt. AgrL, ISU, 1-1; Bret^hneider, 

Bot. 5in., lS&5p pt, Lii,p 126 ; Woodrow^ Card, itt farf,, 189&, 517 i oLto 
FL W?. Ind., Lc. 431 ; Haarlem Mua. PL^ 1903, u., 1115 ; Gage. 

Bol. Surv. Jnd., iii., 112; also Fraln+ Lc. 303; HoeiUt E^ Sm^ck'uan, 

China, IWl, 45. ITiia is the fnQl<Adp jnulhd, bciha-bijir, iandi rma, mtintd, 
dda^ gtindra, korai, koTM-}har,bi 7 jdndt nte. Bretachutider pomtBoul; that 
the Chinese name f<sr the odoriforouB tubers of thia apeoiea (whi^ oemm in 
Buddhist bwks), namely wi« firVi fa^ comeH from the Sauakrit mctrfuAa. 

ThJa ^ a Very troubie«nifi weed of fiolds. gardens and waste ktuds, plOBtiflil tmabk^s^ 
througJlOut India from th&Boa-levol up to 6.000 feet in altitude. It* oeoiirrefl>» aa 
On aanmy of cultivotinn haa boon froordod in Jiaarliy a^tuy tropioni ooiintiy, Tho 
nndarground l^onta that bear tho economic rhiromoa or tubera nro perMiatent and 
become wnody^ the plant boing in oananqueneo dilEeidt to ofadifata. Tho beat 
teoulta at aitarminaticn have biwn attainod by low eluidn and repeated EatHwing 
down of tho herbago. Rut f. ja a plant so elcvoly oJEiwl 

lo it that the late Mr. C. B, Cl&rka informnd mo it might quito wvfoly be viewed 
liOlonLcAlly a# a variety of fv Ecounnucalty tllo two jplanta oro 

identhrol, ami aro Uwrofore treafed hero oenjointly. On* of ^bam u poasL^- 
f. (orC>f oconOitdc writerm (Duti, Day. Dymock, Liotard. 

BdcIc, otc.]i* wbieh yiolda on odoriierouf rtwdiojiial root but ia not f- (.-■ i 

*Mfc, whiob by modem botaniatfi ta called r. Dymock apoaka ot EIhiIk. 

two kin^ of iid^r-fflntA mot with in tho Bombay markrte* Surat arwl 

KoUiinwof, Gammio infnrmi m* of two kmds-'-a acrutll tuber eommun in 

the Deocan, nnd a largo ono tKat doro nut osttend boyontl tins hoavy-fainfaJl 

«i» of ibe Knnkan and tho Ohata. CUirke^ who ^t kindly poruaea thi* 

artJclri and foado uaoful suggeatiunEi. aajited. the qnealiou —Giold ttie^ niedirjfial 

(Ooi alliidnd to by Ulymonk nnd oihnra bo atfib**!*#. O.s.!?. t 

f. mw#4b«hv haa not at dU event* been rocordod ** found, ia Woetom India. 

Woodrow writna me thol it doe* POt ooeur in WoStem India oa for a* bo knows. 

It io thna Ko^y likely to be th» oconOmk plant r\ 

Tho rhixomeo of fv fiih-»M^_ax« very much buiger thftO Aweyte 

dvoM of f. tiiJkoiiKA. are hi^y nrematir* ond when mature are an wtmy that Tnewa 
Ihoy eculd harilfy be eii.t 4 sn. Ground into a powdnri bowevTor, tboy ore need tnv4i^ ^IbAcLu. 
ckially. specially for extafnitl applicatkma na fcp. Tb*y have bOA ros*£dnd a* 
^i^jhiorotic^ stimulant utd aatrin^nt. The Snytbiana are aaid to Bava am- 
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ployi;^ iJiriril. in thioJir fjptaeiuJ uiubnJiiLlcig propiuntiJun^ Th^y usrt alia Wtd ■ 
poifMinify, partuqiiLarty in giving n raquimi aroinn to ccFtain fAbrif^ BOd 
prv|»mtkan af fragnmt alkka burned in Hiniiii tiouHHi 

ol^(>n4ave soaUjL Tti&y daubttt^Aa cnnatituto mufh of the m^aXkA jtaw fif 
ratJis fiif^ and, kup^rc/t at tiva Lalin and Greek authan, and vhiidi 
telled by WrbalidLa, baing eaiuetiinea, buE Qrraneqiui>y% ouUjDd 

^faninoiV- [Se$ CyuEicpojtou JviTanauai, p- It ip dedrabb to bm k 

nund tin] hard woody nature and oroiuatic projserty of theee tubon m imkf ta 
dittlingtiuh itkofn from »ttain odibb tubers tu whif*h they bear some tre^mUiw 
^'licro woidil thup to be two 4?hief formp of Hid nicdiruuii and prffmiHf 

tufjcri—^tlifi nu/Ait (fv and ttko nd{^r-raetA (r-. 

of Dymockr non KaTthurgh). 

Many writer!, hnwnvsr. adirm that the tuberi of t\ and f. tnl^nwH 

are eaten, cppeeioLly in tiinefl of scarcity and famine. They aro* certoiiily^ 
eaten by pigpip and in fontinc timep may thomfore ba eaten by men. Bill it waM 
atmoet oBeni op if either of two cenditionp were necefiRary t —(oj that the tuhtn 
of certain locolitiaii or nortieulor ptogea of growth nro more pdatabln dioa Ltw 
tubeni dceeribod tm mDolomal, etc. ; or (k) that §eme nJtogelncr diffnv&t 
alforda the odihla tuberp attributed to tfdp pedgOn 

llironghauE India an edible tuber beorp very' fr&qucfntly the puw 

Aoerru i in fact it Ip incntloned In the A in-i^Ak^ri, fEoiburgh dcflchbfld 

PA the l^rrtur, common in Bengal and growing on the bdrdi?rp ef kAilk 
pOnde. eie. It pepHoaea he aayi, tubomup roolo, but curiouEly enough bfl mihP 
no mention of tluHo tuben being edible. MoPt IndLon i^Titers whe ta^Um 
€% OP yielding edible rootp, apenk of th» plant, to wbkh they tdn, 

M fnH^uentmg the marginj; of tonkp Qffic. CorFtop.^ wDolddmi 

appear highly probable tiiat the sn-ei43ed edible ttibem of rv i'«ritHrfPt# ^ Hilf 
writerB may tiAvo to be tronaferred to J t-piwm H pwer, art,, wlueh CUdiP Ww 
a Variety of f/ pp. Goriimie^a A^ofe on Pia ntM wtd for Food dunnf ^ornm* 

in Bomltatf^ while it givea friiJP«!^FH«, mokes no mention of *\ 
nof uf *\ ir*^n^um OP hai'lng been mltan, hut Bnumemtep the following *t*™ 
uf OA odording edible prodL]H;t 4 fa) iho bulbn of tlw hp^ 

or Aifchorop and the ceedp of h, HinpJtrfHHm. the cAid |thfl fninxi of 
In imaeang it may ho added tliat m for oa ran he diflcoviMWd Goinirua^P 
to the '^bcmmIp '■ ii the only record of the groin of a BcirpUa tjeing aalrtt ^ 
tfiinkmg that Woodrow (fortnerLy Profut«or of Botany nt the P^nA tiW 
of ^ienwa J was Likely' to he able to tJirew pome tight on Ihi* ^juMlpn. i 
for hiff views. Hip reply woa bnafly m foilaws" I found tubcm tfl ti* 
cftiTied tliDOf? oil to FoonOf and produced froai tliem »fr 
ore gJiiibilJar^ the ako of a morblcv liave a turau'n BfaroUa eoveril^ and 
ora wiiite, forinaceeuA with on ogn^cJlble fhtvoUTr’" In * piroif**" 


cation Gammie, tim preoent Frofcflaoir \ 


A naUvo of l^rocldah mu4lbaiikif i 


M tif Botany wt Foono, infonM □» 
tiahert of M. ore tho favoiuito Vr^lable of llto Pardp duneg 


weathefr The plant grows aliuntlantly In the frv*ti-watcr tanks of 
hut not in tlio Dweam Ljutly, Mr, 1. H. Bllfkill writoa mo tho* tha W*” 
supply of throe edible tubem con^^ froiia Patna, ^yJahahadt Ahgarki 
Nowgi>ng tlia phmt » called ghc^i ; in Gncjam. rantra i and in ^ 

tAon-iay4Uri^. BilrkJll ihen od^Lp timt another cyijoracooUJ foot ^ 

IP believed to he KOo^aMri-; It ia knnw^ in tho Sontoi country sp j 

in Central India (Tonk) it ip AmAuria-. Tlwte con thus no lon^ir b# ™y rj * 
1 *. ti prAHM*- it al fePot OOD of tlm cdjblc lubcra of India, Hooper (flfpt ' ' [ 

ilfiif., llKMh 7^ 11) flpeaka of kiihur tiitieiS from R inga pore, wImfIi I* vwiuld » 

ore regi;ljarly imported and nold in the CatouLta market, 

(S) Fibro 14 ^ or J/a|-iikiAri>ijr Forms :— 

4. Cl oafyMEHaiu, /for*., FL /ad., i-^ » \ 

vL, flIS, A glabruuif rush-Lika sedgu whiob of tea growH to th# hdpit , 

three frnts [t in mot with from fCuiuuan to Absuui iiJld Burma, WUl ' 

lo Ceylon, Africa and America, It m known in Indift OR jpl-mUfAt 
rui^, jbidu, IrumiV brrAao, Y„r. ■ 

on a ppeeiiiaen fumiohed by Dr, Bklio ^m Tinimvedy, whidi hod h®*® ^ \ 

obtainjcd frokn Mndagoacar, Tliia raniovea, therefore, any doiihi regP^'^^ | 
laiateriid of tho finer mats qf tlwJH locality* , , 

B C. millfiCpllsb,,fan. C, ^n^efinw iflctirpaiw. jn 

FL Ir^-, ht ; Pmin, Brj^. Pt^aniM, U.. 1144 i FL Rr. 

audbanks from IJongol to and diptnba™ 
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pQpp mtJ i\w Porviid Gulf, ft Etc in kuiLum chamtili Arnl upp^ntly 

bv 1X1 puliir ^^Tit4Jn! EinH Ikhui tonfiifiwl wiUi r -mi h*. {Jirntn. 

m. viia., nil- lOTi) itivv* a nnwt LnU^tt-ittifig twcmint i'lf Hip nuttiia# lUitl 

R&D^EEWitH of ChkliH- ftiniier artr iiftt but tho lAltc^r coiwtitut-o un 

itiipcpfiiiHt. lU'irt of tralHc fnmi CniiUpli to iho UhiU-il SlfttP* ijf AniurEinrt- Hanc^ 
iikiSitiEkMl Iho plant iia f, .. J?arfc. biU C\ li. Clarko Infoncu^ ino tliu4. Iii- 

pjfOfdjKi it a* bi'inji: lu^r'^ coiraetly wiHarff pi-1-. ... 

It CL te^BmpriEL^p #nxi..' <7. aikIim, /vhC. i, !20!l; FL iir. /rvJ., vl^. 

f.l2: PtaLu* tr. IH-I Tliw fonrt ia clofl&3y uPknl to « 4 .i -ft, uutl tlii> 

pliinia Kein to fiuvo ufti^ liihr-o t'oiifuKa by wfittiffl. It in it not ivp 

«( BenuiiE {Cpfilrai imd tho Burtddb(uu|. ChitMipong, ;V*:wn- Ibmib l- 

kliud «rtd Mfldraa, imd in duilribnt€?d iu Clima anil Jniinii, A tall n*»i}t- 

Uki* b<nLW' known on t*r mmir . . 

7. cTuKStiirQ, fnd., td-p iSl3i Pmin, Ic. 1144; Hw? or 

Orau mnlting Plrtltt of Culoutla, tha PAU^ar-Jbu^L Wftia. korai^ w-irtdj^. wtult^ etc. 
An nitcT^rocly Abundnnt nod wkirapppad rurdgtf. It itun^hout tho 

plftins mv\ u^tfondft Lhei >iilU to (b»00 foot kit patkudo from Krtalttnir to BnmM. 

OiiASS'MATS.- CmIcuUm -injtii? MmdraM^maiR- - Htre and t 

tkrDuglioiit tbe part of India tiiatfi fin? rimde of the viiltiksi of certain 

i|ieoiea of aedge. Scinie are coarse^ being woven of the entire culiiiB^ aivl 
ethera exceedingly fine, the tmtigular culuns being split into two, four, 
ciglit, twelve, etc., piww. Theae strip of culms uto ofirofully dried, whei] 
it i» found they have rolleil found on thentselv^ lengthwise, tlktu earn'ing 
(he plirihcHl epidertuia miilormly on the outside of the ruah-like stmOilit. 
The proce&a of splitting the eulins ifi prhaps tlie most difficult aivl IfiboriouB 
part of the gruM-mfitting art^ especially when exception^ly fine tmU 
4ie to be woven* The collection of the cuhiin and the splitting and drying 
of the same are duties entniBlt^ to the women, whose patienoe and delicate 
fitijrens are in t'oiiweciuenco important factens to aiiccess. The liien do the 
weaving. The aperies of Afidgo most largely used is (No* 7 

sWe), but Nos, 4, 5p and fi are taceordirig to xomc writera} each and all 
emploved in thn localities wher* procurable abundantly- la factn as alrcafiy 
itate^h the finest roats are those produced in Tiiuievelly from rm im*- 
far* Bat the question whether the produrtioii of 

thf finer mats lie<‘*fi»arily depends on the special properties of the sietlge 
umd or oki t Its patience iind skill of the operators has never been dcfiiiitcly 
invoftigated. Ln certain regions specica of salge arc useil in the mat 
trade that in other countries are never ao employee! , though plentiful. 
Tlie grentcjit uncerfainty' still pennideft the liferaturc of the gra^W'iunt 
tnuh:, isiflrc especially ojt to the particular forms of sedge mod in the t^ntrem 
af u'liiefial repute. But the exeeediugly fini? mats of Tinncvelly, (^ochiiip 
PalUmin?tt, Palglml, Vellore, Indmwatty, Sevry. Talpier, Midnapurp rtc. 
MiOi, tnokigh often nuirvcllously fine, very heautiful and highly artistii:,are 
rbUiniFfcittUy much It^ valuable than the onlknnjy grouiii-inatA, the so- 
fallisci Cahiitt^L-mats or miwfdT"mats, which are mculc mainly, if not ex- 
' luiiively^ of CV tilt*. 

MMitu fad fire. ^Thv method purHUiHl in the fabrication of gross-inatfi, 
Ikwwfver coarse or fine, is the aaniv? width all the In^Uan grarH^-niatJ*, uml 
UiBv Ih? here brieflv cfstailed. Threads of ordinary country twine (more 
rarely cotton) are itretehetl along the surfact^ of the fioor of the factory 
(IT workshop^ one iiieli or an inch and a lialf apart, and exUmiling for the 
Irngth of the desired mnt, ff intended for a krge-smxl room th^^ 
Hisy cover, or nearly so, the entire door of the workshop, or aiay be 
pUi»d in one corner, being only a few feet in length and breadth, or 
n^uy ymrdfl In length and only a few feet in btvndtb (the last Iwing a 
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iort of piecO'goodE forni wbJcb hm receiiily bc^n sent to Eiiro^ uuj 
America toij krgoly). The lengthwkc Htriii|^ coiiistitute the warp of 
the mat. Previo^ly thoy hnv* thread^ through a crudely 
weaverk comb or b^m of the dfsoired breadth^ and they have Also b«n 
Attached to bamboos at both oadOr which are ^ adjusted that they uu? 
be tightened as desired and the warp raised an Lueh or eo abo^^ tlw? toot 
oi the room over which they are etretched. The operatora conunauce 
at the fiar eudi Thay ait In a row serosa the breadth oi the fahrkr and 1141 
the top of it. Each posaesses a crudely formed wooden needle fwhki 
takes the place of the ahuttie)* o.iid thiongh the eye of this k iu^jjltd tbi 
end of the split and carcLfully prepared cidin. This ia passed alternatdr 
over and under the threads of the wa^ and tima placed in poeitsou by 
each operator along hk allotted portion of the weft, gimnJtaiieDoilj 
tJie comb Is beaten home and the next street o£ the weft camiiience<l by 
being threaded above the warp, where the prevkjiis street went below. 
If colours or pattema are desiTed they are inserted by the hand at. tb 
proper positioiia. Thus alawly the work progressas. It is hand Ukiiif 
from beginning to end^ for ad W maehinezy hns not invad^l this peeuliirij 
tropical craft, the prototype very possibly of the wcaverk arL 

Aj already indicated, the finer artistic and coloured mata are maialx 
derived from Madraa j the plain white matSi or mats with celouiod borthn 
only, come from Calcutta. In Westem India grass-mats are never tsoAe, 
though several of the plants required appear to bo fairly plentiful Thi 
mats of Bombay ore made from the lea^’cs of 
HcokJ. 

Statistics of the trade in grass-mata cannot unfortunately be 
It is known that iarp quantities are regularly exported^ and witiia 
recent years the trade has greatly expanded. But the grass-mats tn 
returned conjointlv with all other Mata and Matting Materiali [s* 
p. 776). 


D 

DAIRY FARMING AND DAIRY PRODUGE.-fn iti 
modem compreheusiye signification Dairy Farming embraces not ffluj 
milk but many other substanceg, the production of which can be ecoiwiDl' 
c*Uy combined with the aupervisioii of milch-cows. These may be cliso- 
hed as foUows :— IJre Sfftrk —anch os qxen^ buifaidea, sheep, goate, 
poultry and bees. Pi^othtre^mtAt, milk, dahi, butter^ checeep 
ducks* eggs, honey, bocs'-wax, bides, sldns, wool, homa. hair* festheff* 
bristles and farmyard manure. —capital and stoc^ 

tecbnic^l knowledge, suitable buildings, grass lands, a supply of 
food and fodder, appliances and machinery* and easy^ quick and cmP 
transport to large markets. " , 

So far as known, n^o one in India has as yet attempted Dairy Famung ? 
in anything approaching the degree of thoroughness necessary to 
complete success. While that is so, the larger towns liavo recendy bc^ 
receive some portion of tbeir supplies from establiahmcnts twuallj deW 
nated Dairy rarms, and for same years past tbe necessity for a * 
pure supply of milk and butter for the British troops riHadent io 
induced the military authorities to organise special dwiy tanns ^A- 
own. ill ThackeFs Diraior^ (10O&* 28^30) mention is made td 
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followine DdiriM Benpil. 4; United Proviiices, 11 ; *nd 

RamuteHa. 2; PiMiiAb, 6; Asmih, ) ; Barma, 1; ^tnW. 18; and 
, 5. Still, the problem ol tb« protection ol the public aKBiOBt disease 
throach the supply’ of inipiire and adulterated milk has hardly been even 
cootemplated. Fot kindred anbjeota oOBSult :-Bees and Honey 
nn. 12:1-9) I Poultry and Pucka, eto. (pp. l»L-6); Feathers (pp. 158-12}: 
^ (p. 137}; Hides and Skins tep. 631M0}; Horns (pp. Ma^re, 

lamy^d (p* '<^’8); Pig* “« Bristles (p./52}l and Wool, ^ir 
and Pashm £pp- 1121-31). In the present article Dairy troilaw, eui-b as 
Milk, Butler, tlhi, Clioesc, dtCs, mB be deulfc with in aueb detail lia ipace 

will admiL , , * 

Bl,tory,-VM«Jcker {impro*. fnrf. -4pri.. l&M, 201^11) }m3 property ofc- 

t«rt^ that " tha two molt BlTikiti« fp^u™ 'irTftifnT^ 

milk Rivwi by tlie cows, and tlw ncImMS et tho mi^ of tho tmflalo. In 
thooidiatwy MMinlry oaw will not ftiyo mere thim 2 lb. of milk “;^y' I* 

(rom 2 to 4 lb. adoy. li anda. tbsoOWS wid only milk tor six 

•nd imvo but onooidf to tho OOtirM of two yoM*. Dw *'“!K 
tbs otW hand, is very twicb riohor lion tho aVWOgo oOW S mdk to for. 

vhsnai the luttor may be said U> contain a to 4 per «nl. ol bllttor-fnt, IS 
to 13 per owvt. of total ttoHda, bulTolo's inillt liM. no foes I,5^ 

fst 18 por coni, of total wlido.” Tl»» ™ 

Mikh OAnnot ha ovArlsrakiid. No oonMptiop o( th# u j 

tannSng tu Imlia Muld bo formud ’rfors tb* p*rt plpyocl by tbo bufTaJo and tlw 

*”Aj!?lthtr'’wj5^aignllUxHit toalom is tbo ostonl to wh^ milk and t be 
■mtions dorlvU ir^ it ow boiled boto™ Lxrl^oa^ Milk, bettor 
been boilod piwparatiotiS (wm tlm li^t oncimit 
tcouTef With tho ntorencea bolow to the /rntfihtoao/M^u)—o diwt a^pwt^ 
adantotMa doubtless to tbe HTeator dan^ to tbo EOS* th^ “ the 
miming artkloe of food so liable to coAtommaluin m iiillk^ “fil 
n^itm-Humilton (JenrS, Jfyiorc. rlE., L, d, 118 : p- I*”-*' ?hn 

to «xount Of the milk mid buttof of Mysore Iha^ ^ 

extent to wtoeh to India boiltoif is (tod bos always boon w f~teto. ^ 

description to not only imo to-day (and not of My»to only, but of the port 

of India) but it is ono of tlia most (somnsO ondaonuroto that has ponnaiL it 
tBsy, thc^roforc, be in torestin|C to give boto an oitnj^ from Ibat historM =— 
“The cattle in thto oounlry rt» milked by mim wl|o ci^ tlm |^ttco b(^ to 
the woroea ; for they preport* tho buttof- '1‘bo milk on its ttoti ^iS 
lioiled for at least one hour ; but two or threo hours oro recli(iDBd tetter, ine 
esrtlmn pots, in wiioh thin to doivo. are in gunerul to ^ty, tliot after t^ o ^rateon 

ftopsrt of tba prodiioeof tbo dairy la tolsrablo to an trLiropeon f ondw ^ o ^ y 

Me, tlwdr own sorvaatS must prepun- Tbe Ns^vbs never use i*w itek, 

that it hsa no flavour. Tha boiled milk, that the fijnily ^ not usrf, ■• 

tocool to tho lomo uosiml t ond ilittlo of the former dny% Tyrt, or cimdlnd mdk, m 

added to promote >ts ooogulaliOR, and the oeid formentaUoa. 

his become Tyre or cooRulatod acid milk. From tbo top of onch ^17 *_ 

■ik mnhfw of T’lwe are token, and pul into on earfbeU ior, wliero it » ehumod ny 
lumtoB round to it a spUt hnmboO." . . . “ After hall m h^ s tbummg 
bet wutor is added and tlw operaltoft is ropoatOcl (or about half on hour ^re. 
wtoh tbo.bultor loiiIM. Tho Natives novor iisO butter but prefer what m coU^ 
ffllM not only os tliat keeps bettor but also M It ^ MOW t^to and «» 

order to eoUcct a quantity sudldoot for Making tjha the butter is ofton op _ 
two or thnw days and to that time a worm olimato renders tt hlglily rMiein, 
Ulsm a attflltoont quaolity hsa been oolleotcd it is melted to on csrUl^ tet ^d 
boikid until all the witter mtoed with the buttor hoa beeP ** 

then takon frem tho fim, ... It i* oaten when even » Btehnn^- 

Kamaiim (Smi. decs. XH'ria;., 2t7) pves tbs foltowillgCTJ wihJ or siml iS 
paced by boilnur the milk, oral by adri(Tir| ; to it wliito hot, sora otto milto wlucli 
eoegolato* tbo wholo into one mam. lliia is pul into a cloth and tte Whey ej^ 
pwewd so tiuit it b a kind of ehaeoe." In his <? 0 tefl«r o/ r fbfno (pub- 
tiih«d by MonttttirwwT >TftFtin} Biiclibafin-HuftitltoTi ■puAJtt i>f two uiptuic^. 
CiUiitoa. Of nulkiuM ; tlie vxBUi Hs' iiayiip chUKki tlw milk •• it cOinrm truni ccw, 
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and tiu» oUiff Lk>Ua imd it alE^^iptln^ to i-wpAraU? llinj lHJlt«r. Tly 

formfir tliud produce*, fnsh huLt4^r and mahutfa-dahi, tho otlunr hqilM rndk-botls 
J4D[1 fniiAo diML To tho pfwM day Mnn^kyr and llJia^^Jiipiir nmjay lb« repuii^ 
tioa of prodiiciii^ tu^ti-nslaaa fjiam rrodh (nnt cuniled) milk. Hul m Itui a i 

iiH a whala tho raanufoftiim af Isuttar Jfom fnsali fpiat boiled) nulk li Only ouHf 
aiunnJly practiaad, and mcntly in n^ponAa tn Kiiropaan demancL llna higli deotk^ 
mto af Euromhna from typhoid fever may to oornn extent bo a residl nf thsif 
iihjrpelifin to Xalivo boitod nijJk imd boiled hidfeor. Tlio NatEves, when tivydi 
iTuiko frwb bnitor+ never atlompt, liowever. to iwt die tresh milk aside to i^iiw 
ihn vnsm lo riao to tho nirfoeo, emco it would nioat eertoiiily, under the trepM 
oiai>litj4Jtuf+ muK and be IIiub niiiiHL In fojpt it nui-y bo Aoid tho Xativee at lAtlk 
dij nut ^nMun« die OnbAtane.^? tliey sluiih froin daAi beiii^ miher txudi^ 

fa|-ra«y| hntti'r than tTenin. Utit pometizEiofl boilinj^ ot milk in continEiif^l unM 
it in rodtEcAd to n kinil of extniet eallod itAyiV—a milMtai^ce hirgely einptoyed kf 
the Au-oattnimt mnkcre. The milk uf ^latn, oowu and butTnluosH when avnikd^ 
m invariably mixed betem^ being treated in tlio majmer above inditHEeil. 

I liavo idvcm tlieAe pdAHJgiM from one of tlie moat obsen-anl of EtiropOiatii 
ever reflklail ifi Indwt, not only because they OTft folly expreMive ot niiKi^ Iniium 
pruetiee hut lieojwiie they v'ere penned long b^fom like diflcoverinw Mad in Eiuefig 
Wve nevnhj tieninotl ilair^'^ pnHitjee and knnwWge and recentty liOgatl to luuditr 
Inrbait rontliod*. Tlitie tben li may very noarly be Bold that tliO milkt huttet, 
elH?efte 4 etc., of India ore All nmkeck. if llwy might not be colkid BtordiMd* articia 
ot food. 

[C% Instituia a/ (Mbkk v.* j viii.^ 231.xU33; xit, d2: ^CunijM. 

Milk. Zkiksl v.. LO^ xii.^ h3^otc,. ete. | 159& (BlLLk^ CdJrd% I, flii 

ffau-bemo. f^eor^ E. Afrim tfad MaLibar (ed HaitL Soc.jC 17 , 29 .eitc. j 
Trap. IJHI (Miloh'kine luid Milkji, i., SS-B: ii.* 40 ; Mawoo,/ aurn. 

lb43, 43O~0 : Vime, TfWr Kuwhmir, 11342 (itilk). i., 300; AirkAlie^ jVfol Jferf., L 
2IO-2fl: TiiUtf SKerttf {T^lAyimr, tramd.h 1833. (Fcefa:). 54 (/SAaiih ^3; 
gEimory Martin^ Tme. ind., 1038, 1, 120-1. 341, 37 J. ftpp- 3L 41. fi3 
> 55 , 422 . 507 , 54 ii- 3 ; lii, 317 . 402 . flpp./ 703 . 7 l 0 j O'ShaaghnMsy. Fwtf 
I«-I U llW; Hoey. Afono^. tmd^anri Manuf. M fnd.. 1890 (Ui!uiA-ira&4 itW; ^f-t 
E^pr Farm Rept^ 1883 (ChEHWe Making! S Wallace, india tri 1887 ; Sen. 

Sm. 1889,54^7; Bwi. A^ri. Lohardi^, 181J0, 44 ; Tkinwjei. Affri. (7(i^ 

1803, 128-30; Lawrenea, af Kfuhmir,. 1805, 350, 302; Bhrtg^’ot Su^l>SA 

ilUt drjAih, Med. Se., 1800, 130; Waliace, Ind. Dairs^inf. in fifcJctiMHwT 
1808 ; Mtik, in /nd. dpxn.. Oot. 18!)8 ; Watt, Tik# /lufiert 

189^ No. 23 ; RtpL /nd. Hemp i>ruge £7cif?MM.t iii-K 94, 145 {(74i * 
electunriMj; dan. R^pi. AiRthobad Daii^ Farm, 1803-1003; Frp. Farm 
Oarden IS02-4; Imp. Oai., 1005. iii., 1-05 i Watt, /nau^ 

AddrfMit School af Phanruiep, in Fharm. Jotm., Oet. 8 , 1008 . 

[.AiH instmntb'ti and valuable nericC ot papera on Dniry' Broduee wtll- ™ 
in tlw JaEfTficr^. HondbookM arui Boffe-firm U.S. Ilept. Ann.: Jc^unt. 
of Trr^t ; Colon. ApH. Dvpt. Jfept^ etftd ^^oc. «feum. and atlw?r epecioi Eump^*j 
CcFk>nia| and jfWniMiean ptlbbcntiapj]. ete., ete. Tlie cbiftf wrilenu ih 
^te, oro W, H. Conn, C. C Cewr^Mnsi. R. A. Pemon, S. M- T™y. H, E, Alva^ 
F. T. Borid. A. C. ^tand^makl F. J, Uii>< T. E. Therpe. A. R UncK 0*^^ 

1. JHILK AND CifEAM. Compna/f/oir aijif PropffrfJeA-—It ^ 

explaiined tbnt in Upper Iiulifl there ore two moin castes who ate dkir^'tnfn- 
"^ertp Are the ghot^lM and the giedilm. The former have no other ocrup<^ 
tion, AThl sell their milk iind dAhi to the The latter ^ 

cititivaton? as well roilknicn, hut they rarely sell their prttdure to^ 
Ad/«?^{s hut to the actital coiistiiDcr tlirecL iMitt piafr litvd., i™i 
261-3) HI Any lute resting pazlteulars regardiDg tln^ pfeperti^'* 
buted by the Hindus to the vsrioua kinds ol milk and the prepsTAtiom fro® 
It. He duycusflcs cow'a milk, buShb^s niilk, gi>at*B milk, etre> tiat*i 
mare s milk, oss^a nulk, cameFs milk and liurnan milk. He then mentieris 
the following' prepanidond, of which h$ givfs the Sanakrit and flooir- 
timra the vernacular names : ^huiter-milk (feritra]^ iziurdtetUmllM^^* ^ 
dfiAi), whey (imutu). eiinl iki'ffU&hi^ vert], e’AAend), cream (AriaMniitdf- 
find etnrifred butter j^Ari/d, vem. yAil* 
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AfUsr the buffalo and the cow, the goat Lf tlio moat Important milk- 
pviog fluitiia!, but itH imik ia poor in butter-fat and thus not of much value 
in the manufacture of jAt. The sheep, while not miirh employed in tlie 
sopiilv of militt ia bo ubwI in some vliatricts of the PanjAK aa for example 
Motitioiorry and in many parts of Kajputona, and the butter is made mto 
dAi which fetches the same price as cww[s butter. It is said tliat in 
taoaa floi'kof ItHl sheep can be iiiaiotainecl at the jiatiiu cost as ten buffa¬ 
loes and yet the yield of milk and butter ia nearly treble, 

A lair nmonut of information has been published in recent yearn on 
the pompositiirn of Indian wi comiianti with Ruropoan milk, leather 
(Agri. Ledij^. ItWO, No, 19. J95) sava “ the comiioaition of cows railk has 
been found in England to be very regular for different breeds, and to posaesa 
s relationship between the amreral component iwrta of all breeds. It is of 
iuiportalico to know whether these relationships Imld good for 
bleeds of conn and to what extent they varj- in the case of the buffalo. 

•* It has been fouiid in England tfiflt (ol there esiets a relatioiwhlp bc- 
tw<Nrn the solidB-iwt fat, the fat and the apw ific gtnvjty. and (h) betw^n 
I he proportions of protcids, lactoBo ijinl inimirel rnatbjr (aah), and that 
these lelAtiouships are constant, within certain limitB, for ali the gcvural 
breeds.” The proportions of protcids, lactose and mmeral matter were 
found to bo as 9:13:2 in English, and the same with In^an milk. In 
the case of the buffalo milk, however, tho relationship is different, that 
of the protcids being distinctly higher and that of lactos* lower, than in 
cow’s milk.” Leather gives numepous tables showing the analyses of 
ww’s aiul buffalo's milk (and these should ho consulted); he then con- 
clodes by observing that generally' it may be said: _ , v i* 

(a) The milk of the Indian cow contnins a high proportion ol butter- 
Est, varying from 4 up to 6 per ccut. Buffalo’s milk contains uaiuuiy much 
mote, varying from 5 or 6 per cent, up to as much as 10 per c^t j 

(t) The pereetitagc of protcids (albumen and casein) usually vanes m 
row’s milk Itdiii 3' L up to 3'S ; iu iflitk from 3'5 np to 4 3 ^ 

(c) Tte perccELt^o of milk uugar (bctcKHo) in the ^oVi tiwlk vanes irom 
41 to 5'Op ftiid in buffalo's It present in about the same proportiou ^ 

((f) Tb.^ percentage ol niincrBl iuatter III cou's ana buffalo b milk 
varies from about 0 T to O B, as it does in the English cow’s milk. 

MoUisoii {Agri. Ledg., 1895, No. 5. 53) observes :-Thc q^ntity 
quality of the milk variefi greatly by tho nature of the food givem 
"The moniiag'# milk ib usually not so concentrated ^ the ev^mga 
milk, but on the other hand the moTning wld ia greater. But so 
constatit ia the compoaition nnd gr. of tniUc that citremo variation or. 
tmn^ the Htandanl nuiat be pjCL-^ptwi ai denoting [adulteration- The 
nulk’sugar present in Ifulian milk lo the ext 4 *nt of fitmi 4^ to 5i)5 exusta 
in a Etate of solution, and hence it very easily ntlilergo^ decompcwsilion 
and is in can:aec|uence t'ouverted into lactic acid u mi the milk is ^ken spoken 
oI u Jiour. Tbifl fomentation at once bocotnea active when nolk m 

u^nporature above 16" C. {&&" F.)* To emnre the preservation ol it 

tniwt ihf'refore either be pooled below that temperature or retain^ at OCr U 
The curdling o[ itiilk ifl the result of laciio ferment^tionrnf^ut this itmy bn cnnuiBic. 
«<*nipllshed hy me&na of organic or mineral ociila or ia aimulated in chee&o- 
"vaking hy the precipitation of caacin by meana of rennet. But rennet 
(the cligmtive agent of the stomach of a calf) has iiidui^ other ciiiing^ 
than the mere precipitation of the cftMin^ and it^ action ia far greater than 
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th&t of I*cti5 fflmieiitation. Thifl la differtnco between Hcmr milk iiid 
curda. But Eiutk and cteftin are soured by ft numbeir of dJferent fonni 
of bacteria whicb UK coiiiiniinicat«l by the uddeia^ of tbo cow, the 
of the millcor^p the vcaaels iDto wMdi tnilkedp Of siinply through permeitaiig 
the atmoephere of the bj-re and ih^ store-house+ In many waysj thutfon, 
they may be convey^ to and abftorbcd by the milk when kept in ope® 
vesH-la. The peader will find many highly important snggaetiouj on thh 
subject in an articic recently contributed by C. Bergtheil JmmL 
/nd>, Lj pt* iii.p 233 J. “ Milk and Creamy” he observes^ are natnnklly kjnil 
media for the development of orgauiama, so much so that a sample of 
cream ripe for butter-makiDg haa been found to contain na many u 
l,fiOQ»OOOpOQO bacteria per cubic centimetre, far more than those foEumi® 
aewage or any other natuxal material which has been examined. It tbeft* 
fore, becomes a matter of great industrial importance to preserve nulk 
from harmful fermeutationfli particolariy those occamoned by pthoftuic 
organiama^'* 

Stcrifhed —The greatest cleanlinefta ia imperatively ncceasaiyjer 

even pmxiniL^' to oSouaive smells will taint the milk. Some of the f^rmefi- 
Utive germs immedifttely start growing and commence the souringprortsit 
but these afo instantly killed if subject^ to a temperature of 50* to 75^C.S 
and should the milk also contain pathogenic gmua [te the garms of iadi 
iliseasea aa typhoid fever) these will at the same rime be des^yod. ^ Bui 
other fennentative genua ore latent and little affected by sueh tenapen- 
tures as mentioned. In htet they art! only killed either by continued boiEji^ 
for some hours or by repeated heating and coolings While left in the cool 
stage they ore induced to assume the active coni'tion, and are then kflW 
by the succeeding heating. Repeated heating will thus serve the mew 
purpose and mom e^ectivoly (though more trenblesomc) than cenriairf 
hoiliDgi and it avoids the andcsirabk changes in flavour caused hj p^ 
longed boiliag. When once completoly deprived of the germs of ita 
fetmentatioa by heat, milk is described as sterilised or “ paateurbed/ 
Even if not protected it wiU now remain wholesome for Homa oonridenbti 
time, but if kept in airtight v«^ls or bottlea may bo stored for nwJEth* 
without undergoing any Injurious change. The success of th^ Agrti 
Aligarh, Allahabad, Oawnpoio, Darjeeling, Jabbalpur, Lucknow, Oot^' 
mund, Poonnp etc*, dairy farms iu supplying aterilifled milk is bdnf 
followed by many other insritntiona, bo that Bupphes of good and safe 
milk may be now hod in oil the larger towns. The trade is a ptmapcwia 
one with immenae poeaibilitiis for the future. 

QP CO.VOE.VS££l i(^BSiCCAtEm If^LJT. —Tfiifl i# tiy bcj^ 

ing frwh (wIidIb} imtU, to wtEch iitgitf hat\ been added. tmUl it sttftiw 

oonAktoneo of aynip, tllil ia nJinif Jehir and in oanio p*ft» ^ 

bat ffu^ ui not nlwaya ndjdiHi Qf Tippers !• 

<tl u produoisg khir of spocial quality. Bm, dbcuasing DnCCs, iftS*. 
BATonr of thifl prapiiration of milJL dopcri^ on tlw quantity oF milfc 
a tirao. (ft) the eara with which tba mUk in stlmd i*t tbo time of boUieg- 
the nstura of tha hmt applied, (a) To cbtAifi JJtfr at white on 
pOtecHiwl of ihn bfMt Havour, not m&rv thou Irntf a Beef of milk ahouM b* bo^ 
ttt ft titikh (a) AU the tlino Ibe niilJlc ta boiling it- ahoidd be atirrcd witb * 
rod. SdnMf prefer to *tfr with a number oI roda, fcj A ftrenjc and 
fbould b« cpplind, TamATind wood im ouanderod tho boat fui4 Tor this 
Khtr of an inferior qimhty is HmetimH nmde from timh 
Bftdcriel fmorlmi " In order to pet the Jtftir or thickonodl m£Ik of a 
colour, ft little ifiour J* added. In privnla bouaOB ftTfowTOol- is U*>d 
Ulto» thick ctiEtngh il !■ niBovod and nilow^ t« cool, when il it tetidf !“* '**' 
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This k, iWnro. n dlll^nt »Lih»««« ^*‘h^,^Uy upU^ 

^bSShrnliflirm^ *Sfc P/ fAP Oiari, (Aiknurti and Wnght. t«™»l.K aSl*- •>- 

Thorpo. Diet^ppl- ?***" * j ,ui. «,|uioctina olM wfoitjneo iraty bo mddo 

Lrlv liS^vorSd pf«tipp to bod tht, milt immodtatoly it » ‘™ 

SS 5£;^-».i't,l‘3LtS;Sn'^.S'£'^wr.E^^ - - 

SJSng ti^oUrvalionToTih^ “XSl^kT 

ot milk it iMV be added that bo«ck acul, carbonate 

telipTlic acid, oxvgeii and Mltpetre, as aluo acvoral other auba^now, 

an all spoken of m milk-preaen-atives, because they retard the action of 

few yearn ago (1^9), at the 

Bombay Gov«™n3«d> tli* ^airy W. SMMtor ia 

India in order to aaecrtain by tnal whether the seMrator la 

needed m India, and whetl.or it ^ be 
facture of M. After an citctvded tour m sovtial 
having made vntions trials, the follo™g concl^ons , *1 ' « 

*‘ 1. Tak, a bye-product of jAi-making, can be prepared porfectlj w 11 

iugaf, can be made froni sepntfttMl milk^ and ttfl m*ni 

^*3. Aa much Ghi can be made from aeparated cn»m aa by the Native 

. ^"^rc ati^Mn^ie tir ^ttenwof Kpantora, but P^ 

tba same in all. -^cy take advantage of the &c . that 
is lighter than milk. By tentrifugal f&iw the liquid ravolvuig within a 
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cylinder At once, tkeicfan^ into ereani in tbc miiildle bikI milTf 

the ouUide, and these two portions arc convei-^ed away by trip^ 

into the vessels placed for their reception* The milk can be aepmtAl inj- 
inedi&tely on ita ht^itig, taken born the caw^ It h not required to be 
expfiee^l in a large number of ahallDw basins \ the milk as cka%~n from ibe 
cow may at once be plawl in the separotot. By a Imnd separator fmm 
t hi rty to forty gal lo(i3 n my be dtepiK^'d of j>e r hour. Obvidusly such rosoJCs 
anil Bilvaiitages were of interest to fivery one in India, and it is no initnt 
for ^nirprisdn theroforo^ that the new^ ayatem attaiEicd alniust itnnicdiAti; 
popularity* In June I89t^ the late Mr. OMinne> then ConiTnisaiQner of 
?k?tt lemon U and Agrtciiltiirep Fkjtnbay, obtainoil pemibsion to employ 
Mr. Keventerp who had been Mr. Howniairs assistant^ and to pun-haete two 
aeparatont. In a remarkably short tune duiriesp luaiiaged on the Kujuprui 
syBtein+ sprang into existence bere and there all over Indm. The fact o! 
tb^^ double prilute, [nj butter (jAO fttiil (h} inUk, from which nwneiti codJ 
1>e mantiracturcd, was tsuMeii'iit justiftvatioii. All the larger towns of Itidu 
are now rapidly being supplied with superior butter, also with sterkliierl 
milk and cream^ etinveyotl in scaled cans or tfcoltles. As might have benB 
antiiMpatedn^ however^ the progreHa baa been made in the Bombay 

Presidency where the esrpenmciit ongiiiated. 

Trmdc fn MUk. —Absolutely no uifonuation can be given ryginOo^ 
the internal trade in milk Within the past fevr years the forei^ 
traffic has been officially recoided. In the imports of conden^ 

milk were valued at Rk. 4,08*251 i the following year, IW-f, 

they bad suddenly expanded to 4pl57^0i^ Ib.p valued at Ra*ll>34,1^7i 
and in IWO-I became 6,196492 lb. and Bs. 17,68,347* 

[Cf. Dutt. Afal, Med. Htnd.^ 1000, 281-3 ; f^thnr, ^urop. Daif^n^ ff«t+ 
Ledff., JSOH, No. l7 ; IWMl, 19; Mi!l- and Miit PffltfHCd, 

1805, Xd. Si TleinGhmonn, fc, 0-150; Farm^t Ben^ ^omrtitnd 

.idtnin. BepL, 1899-1003; Ca\Xia B^rty, J^ol Med. ind., IffDa, ^2? -WMfiticr 

am^l Vauj^him. iMiry Farming *a /piil., ]004p SO-S j ; WiiS. 

Joum. FHam. Soc. Ot. BrU., Oct, fi, 1900,] 

2, DAHf OR CURDLED BOILED M fLK.^Thti names most genwiitlf 
given to thickened or coagulated, or special ly sDured boiled milk are dahu 
dadhi, khoyd, mdpd, tyre, etc. It is usually prepared by tlirowing ho^i 
and partially evaporated milk inte a ve?«tel that bos contained dMip but 
has not been subsequently a'o^^hed. At other times a certain quantity of 
ddki Of some ether acid substance b added to the boiled milk, era vegetabk 
or animal rennet ut einployecL Sen, speaking of Dacca, observes tUt, 
*• To understand the methi;^ of preparation of JndAi of superior 
we should remember that its foimatioo depends on a fermentation of wife 
and that milk undergoes a number of other fenrLentations besides tint ol 
dadhi, and thnt the particular fermentation it will undergo depends o“ 
tho conditions under which this takes place. It is onlv when the milk i* 
kept at a ecrtain temperature, when a given qnuntity oI dadhi of a porliinij 
lar degree of sourness is mixed with it, and when tie extruneoiw gvnni of 
which the atmosphere is full are excludeij from it, tb&t the dadhi feraaenU- 
tiun tak« place properly.” A preparation of sugar, and splr* 

is someHuies added to the milk which is set to Underijo the dadhi ferpM®-' 
tatiom" 

As a rule MuhnnimadaEis only will use animal rennet, and the vegetable 
ren nets such m M i fB an in ronjptftf n j* uni not very wiilely know'u^ Hritf* 
dahi di/Ter^ from curJj as prepared in Kurope, in being pmcticoflj 
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j,,iUUtiulk tlie (vriucntiug ay,eiit bein(£ »ild«l whca it is nearly cdd. 
A^l the milk, iK'ing boiled iniin«UiQtely w obtained Imoin tbe 

it or butter In thb form it Ls called «i«, and 1 kept f 
4 ift uniu!fttcd for some (toys till sulTuocnt baa bwii collect^ be 

H^r This, Banerjci ojtplains, L. therefore 

„,„ove.l froMi tbe rAiAi by .d.urnin«. the liquid tliat ^ y 

itrMtUJii (iridtAd, W). Kut n top layer of the dflAt may «mW 

ikiwmMt ofl «iwi iieecl in the inaniifanture of butter. Heiwe there nwy 
U. akolc-iHilkr/oAp- (fieiw-dtiAilskiiiiiiicd milk doAr.aa i!^";^hoV 

Diilii in the liquid «ttite w largely eonaumeil , hi svic ij'’ wbo> 
Swui) foiiUiitia oil the railk-auj'EiT ami ita eurtl iimv or inay i ot 

K e dii in it all the bltt^r-lat, Wholt^milk 
too much fat to be mmln into rheeee. It ie, ill Fact, ercam’cheeac, and 
lovalitioo sueh as Uan<lel near Uiighli and Uaifa iii . 

toous fur their c reanw-hees™. When eunb are 

tin- aiiilor reiitiet i» oddwl to the hut nulk. Tina a ™dcd durf-r*toa«. out 

cloAii»ofteiibeBt«iland allowal to moI in onler 

kitowa aa iiAi^>AA«ia, The whey (iw tt may bo ^llod) of dahi “ 

hv presniag the curd within a clean eloth, but il it be , • , j 

tieVno eruaiblea to a powder. K\\ quabti« 

diAeaa are hiTgely uaed in cookery aud ‘ , , „ nosaMaiiiir 

ingredients of aweetmeata, which may thi« 

Jl the elenieiita of fooif and arc not merely laxunea like the ap^eetment* 

Tae<te.—The trade in conipresaoil (or partially 
very extenaive, and within a radius around the ‘ towiin 

Utie* are daily conveyed T>y rail and roarl from the coiui , 
the curd being wrapped ia damp cloths and deposited 
Dahi and ghi am themfore the products of greatest vs^ue “JJ 

tanDiag. Although every- resident in India will 
Uiffir must be enomioTiflt ™ romputatiou i& Jmjs* 

producticin of atber the oue or th« other product. 

But in conchtidon it may be pomt^ out that the 
concemeil in the coagulation of wur milk (not bod^l. ® _ Dtobablir 

of soured cream and of the varioiw forms of ctirda (cA fnnoiod. 
tadiSerent and that sm-ceasin the pimlucfaoti ol the 
to a far greater extent than os yet appreciat^, de^n g, » . 

cottect Bgnit for cftcb feniieutatioue [CA Sctli > t 

BaacnVi. dyri. f7Mf&icA, IB&3. i K.,tt«r at« 

3. BUTTEH.^Of India it may be said that two mfliAna or 

kuown ;—ao»i or the butter of fresh or oidy tiraldetl mr . . . . _ 

the butter of soured milk {dahii. The former is he d to be 
more difBi’ult to preimte than the latter, hut valued b«^ _j„}^ f_m it 
milkobtaineil ma'y be aold as Haki, and tA.r may 

Fmh milk m tuiTdly ever set otl one Bide to ollovf oi ^ Unn-am. in Indifl^ 
JUkd in conBcqueiire crraoni (#Aflr) c*li lianily be o 
Th. artkW L\d ^ cfeftm tb^t obl^ned by He 

BcpBrntom)! would more correctly be deKnbed a» ( tlin e™ni of 

wixnl with dahi. But the so-called Indian yjeain (m , sufficient 
Europe) is set aside to niatnre or ripen (as it is calletlh am . ^ Tfrrv 

has been ivillectod aiul matured it ia nhumeif and ni^e lu o i _ - _ > 

(Aaplsiu to Sir Thonioa R«) {Vog. E. /mf* (ed. Haveta). f«3, 359} 
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observes that “ blitter h obtained bv beating thetr cmtiu iato a subaUMi 
lilte unto a thi-ck orb for in that hot elimate they can never make it hanf, 
whirh t hougfa soft ia very awi?et and giood." Fresh cream (that is to mr 
whole iDilk) A-iclda n smaller quantity and an tDferior flavonxfld ha tier 
than tnafureil cream. The peculiar flavour of butter ia, in fact^ veryeftea 
a question of the method and degree of ripen ing that has been pursii«l 
xMoreover the best butter-makers lay Htre.ss on the nwoeaity for the cfan ^ 
being repeatedly atirreil dunng the ripening ptoi^ss. The iiim requiml i 
depends on the temperature oF tba atmoaphere^ It will be sufficiently 
ripe in from Lto 24 hoaui if the temperature average from 60* to TO" 
acii'Oiding to Fleischmaun, but W F* according to Meagher and Vaugbn; 
below 60° it vidll take 4S houni, but cream should never bo allowcil to fsfl 
below 55* F. ' 

The study ol the exact genua concerned in the pioductSoti of lecegnised I 
flavonra of butter is by no means complete,, but is engaging the atteationi i 
of experts. In the near future p'Ure cultures for the matunng of ereaco. || 
may be demanded but the subject h at present not understood, and batli [: 
iu Euroj^ and in India enipirical rules prevaiU Cream 15 not pure 
fat, but is a mixture of that substance doating in milk. The milk booh, ^ 
the lactic acid preeipitati^ the easeiu^ and thus forms butter-milk. Better, 
however, always retains some proportion of the sour curd mechani^lly 
mixed with itj. and upon this depends the souring of the butter and rti 
rancid flavour. 

Churnfag ^^ — Butter consists of the consolidated oil globules prewntis ) 
the milk. These are colWted together and compacted into butter by 
vurious contrivances that may be eall^ chumf^. As already fully ei* 
plained, a smalt proportioii only of butter ia made in India ^om the uiilk 
as it comes from the cow. There ia very little or no eream-butter luade 
by the ordinary Indian miLkmon^ for the reason that the climate idfl net 
allow of the milk being set on one side until the cream ris^ to the surfure 
Bccently* however, cream flep^tators have been introduced at the 3»^ 
centres and cream-buttcr has in eoiisequcncc to a certain extent oonie iulc 
Use. The bulk of the Indian butter is of a kind practicaOy unknown to 
Burops^ namely boiled souted-miik butter. It has been eatainated tha* 
tmliau milk yields butter at the rate of one pound to every 14 picte cf 
cow s n^k or 9 pints of bu|[a1o's milk i with aeparatori very muoh suiilki 
quantities will, however, suffice. The amount of butter nowadays midfl 
from separated emm is ^ly large, and Bombay and Aligarh might be 
spoken of as the centree of the trade. 

In A^jricuiiw^ MSSfip No, 23) 1 hAV9 d<Hwrib«l the chumn 

CC^nundnly met with £n Tnri u h The ffEmplcMi contrivarn?* ot all bi a wido-nieifwiM- 
bottkh or bamboo Joint into which m quantity ot milk is ptaoad and ihakffl hi ^ 
hand unto, tho butter fomuiv ^letbcidii of preeerving milk and of prepena^j 
it special art Edai of human diet, that woiUd whoUy or wtially wilfutoiwl cLLni^ 
tandohciw^ mnift ftavo oariy hoevme a^iouiH of houaebold economy Fa Ifl™ 

ia Um eoi^ueut devulqpment of Uiis knowleOgo It would awm >* 
intranet ion withui the LLooid- of a couitivuica mtendad. mOiC fuUy to 
it, thiMl Wiild ba attiliiied by ahakiug ib, & bettb, would be a UAtunJ annl 
one, which loJjiy ww| have au^geflrted ita^U tpoiiLimHUflly to dw 

rumote and divario rtHmL. ^rhe flnt canj^eptioD of this would, moat probably 
a bqat^ Worked by tlis hund , The Htep brom that to a rotatoiy wbii^ 
bo a -direot and nflCrtBa^ one, But a vertical plillltfip£ aetiofl might ftOt 
nadily ruvgnt i^h Tliia is tJio poaitiDn in Indi*. The fotatory chura ^ 
comman, the verticseJ hire, tho-ugli both rorau oi^st„ Whether or not the 
intro-tluood the roLstOry ehuru, the one moet geuentLliy y f ^ thr oughout 
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in*Y bo la/t M ft quMtion Jor fslhn^togy to dolvfc ^\Ti 4 t bo ft 0 n^»ol 
noo^o ci Indirt toHlay W tLat iho principle of tikftt cbum ii known ajid 
tbo conntry. wA nmotlg Arj'Jm a» nt>U w Mii-ATTim fW^. 

(cMuimtiiMiw for tbo oh™ it m^uAoni (from to rtp ‘.J* 

ffloAo^. fnOtt«n, matka, nudhani, mdAaindi, 
llSfu. ote. But oi.'Oiy purt oC tJia cfintmanm tw> wwn ipocrtJ ^ 

^tiiDOa the complex npixuiatus iolMt tho of tl»j®.™ 

0( th» VtMol in which the milk ia nh«ni«L Tho aimp1«t of all 

b that iiBod by tho ladieo of the UOftBr elnaM* : it cmiwiata of A ihoUow bj“to or 

nluto in whicir tho inUk ia plBCi!d A«d «■ whWt mndo to ratal® OO the aiirfooo of 

Sw milk by it* hnndlo boin« jwllbod botwoop the 

MottUy mi l-l" of boiuljooa and W* moat frequuntly isacd by tho lull 

TAe Art of Chnrn/fli^.—Great skill ia reqnircU in ianlgiiifi whoH the 
thumiat! i# qomplete. If atopped too soon much may be loot in 
batter-milk; if too long protracted the butter may become giCMy. The 
almost univeraal Indian practice ol adding hot during the iniddlo 

of the churning process, prevailed b acme parts olEpope also, *”1*^ **'* 
aow much condemned by scientific imtore. [Cf. Tlciacnmann, u?, 188.] 
After atmining to remove the bntter-iiiUk the butter ia wMbed once or 
twite in order to remove the curd and other impnnttes, as alio as much of 
the butter-milk as possible. The butter la icorb^ up. aqutesrf and 
beaten until it attains the daired consistence, and is then wady lot tao 
market. Water ia. however, one ol the chid adultOTnte of bu^r. As 
much as 25 per cent, may be present, though g^-quality butter iMy 
sometimes contain as much as 10 to 15 per cent. As tlrrady obser> v , ® 
presence of butter-milk impaire the lasting quality of the butter, Md bv 
tamiaa eout makes it rancid. Tbo mclting-j^int of butter is a^ featum o 
aoiDc intportance ^ it a ai^Aiia of readily iMpun es. 

Indian butter, eurionaly enouj^h, haa a higher meUiiig-point than 
t fact urged in f&vouT of itft great auitftbiHty ^ Indis« ^ ' 

given to milch-cowe ftleo alectB the meltiiig'poiiit of tbe butter* Cof^n- 
8wd, pulse mealt pea ntmw, ground-nut cake, etc.^ pioduce fim u 
whilfrt most other oilcakes Rofted It or make greasy butter. The cream 
bom buSalo milk can be churned at a higher temperature than that oi 
the cow and yet produce eqiiaUy firm butter and hence one adva^P 
claimed for the churning ol mixed Mw and buffnlo^railk. If the 
be thought to show too strongly the pale (bleached) colour of the b^felo 
or ibeep butter^ the colouring ingredient used should be ^dded be ore 
churning. The beat Eubatauce for thw purpose i* the pigment of the 
of Amotto (W/-rrt nrrfinmf\. Three ounces of the aeeda soaked in or. 
dive oil, then atrained, makes a good staining preparation* Um tea- 
ipooikful to 40 Ibp bnffivlo milk will uaimlly suffice* - t j 

rndc tn Very Uttie of any importance can be fumiahed 

gariing India^i trade in butter. The article is in dafly Ufie by the wcU fo-do 
of all castes and tommunities, but, Imlia being an ai^cultural country, 
ihe supply is bomc'made. As an indication of the pfogre^ ^ 

dain- fanning, it mav be mcnticincd that in the 

FarmX th€ ^ngal C^mand for 1901-3 it is stated that lOIlb 
ef butter, 1,119,216 of whole milk, and 182 J9D lb. of cr^m were produced 
lad disposed of at the dairy farms of Allahabad, Jabbalpur, Lucknow, 
Cawnpore and .Agra lor that year. ■ i 

The letuma of foreign tniasa'^tioiiB ^ve, however, ^e^in partic ra 
ef Talue* Tho /.V/^ri^rxol butter were in 1 6,958 lb*, valuM at 

lU. 6;>43a* in lasfl-e, mjss Ib., valued at Ks. 1,95,335; jn 1895-0, 
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f!ll,fi]B lb., viihcd ftt Rft. 2,4:M3B ; in ISKiJM, 377J12 IK vaiud nt 

Rs. ; ill 190&-(>, 7S2JI!^^^ \K vaUicwI nt Rm, 5,12^510; lincl iii 

19i>^j-7, 244^577 lh., vnlticd iit lia. 2,615,^36. Ta what axUnit ibu nm? bl 
mnrgarina is not iil present kitoi^ii. The ol Indian biiitw 

ikpp>ear to have only b^n to be separately retnrne*! in olfieial atatistiqs 
about the year 189(K1, when IJIS lb,, %^alue4.1 at Rs. 472, wew 
t« China and the StmitB Scttleincnta. In ld9&-6 the DXpoita am 
152.462 lb., valued at Ra. ^4^; m l91»5-6 tbev were Ik, 

valuwi at Ha. 2,16,614 : and in 1900-7, 298,344 lb., titled at Ra. I.m,^ 
It would thu.** appear that the export traflir ia istaadily improving. If 
((Oes alnioat exeluaivdy from Bombayp and the countries that takn tbc 
frreaCer proportion of the Indian butter arc Ceyion and Aden, and iftir 
these Britinh East Africa, follower^ by the Unilerl Kingtlom. Tliii 
improved export trade m apparently the tlireefc result uf the lectot 
endeavour to establish dftiiy* ^miing on modem Jiuea. 

[ C/.Ovifi|itoti, lo 324; Teir^'* E. Ind. fed. IT7T]. 131 

/'ou/t^.^j^iiuriafAdania, troa^tldn J847JiL, 74-6; 8oiip Lc. SO-?; I.C. 

12n-30f MoLliiwn^ l.c. ^0-63; FlekS^hnmxinp t.<r. 106-9»; Meachof and VmijiliMp 
/.e. 93-103; Imp. |.e.] 

4. am (GNBe) aj? CLAmPfED BUTTBR.-MBoipaiaihn- -it mnt 
be oaid that the three great products of milk in India are irhift dahi ind 
jfAi. Tlie firat two have already been dlaposed oL It is perhaps hwiiiy 
necessary to describe the prepamtion o[ ghi [neyi) in great detail, rum « 
much has already been said that has u dixeet bearing on the aubjeeb f?Si 
U clarihed butter^ That la to say the butter is heatod for ahotit iwtW*. 
hours or until the greater part of its moisture is evaporated. An oil is 
at the some time formed that rises to the suilaee, and the refuse (moitlf 
casein} forms below os a sediment. Too much heating iss said, howeTefi 
to eauoe the toaoj^nme an acid taster while imperfect hcatini; rendeis it 
liable to putrefaction. Great skill Is thus re«njireU, but the ghi sold hi tlifi 
market has usually been undercooked owing to the loss in weight which 
takea place when fully cooketi. Butter Loses about 2& per cent, in the pc^ 
c™ of tlarification. ^The yield of ghi from the butter of the hufEulo “ 
higher than from that of the cow- The boiling butter Lb allowed to b* 

iai ly cooled, when the ^Aimay be decanted from the top of the scdiniHit' 
The ordinary ghi of the barArd. la ptindpalJy derived from huffnlo 
One quart of buBfdo milk jidds about a ox. of while the same qoantitj 
of i-ow milk may only afiford about half that quantity, or with exi^ Gm 
qnaliiicfl, three^quartera of the ghi mcntioiud. Ghi from goat milk ia ’Mtt 
inferior owing to the disagrceablE otiour it posaiess 4 M, w'hiln that of sk^P 
milk IS often spoken of us superior even to buffalo butter^ 

p/d and yaw Gith—Bo milch has bf^cn written on the suhjett o 
clarifisrl butter or ghi that a special volume mighl- Liave to bo wnBtets 
I^fore even the iiiore important historic and trade facta had been csemph' 
hivl aatiafaetorlly*. GAi is tnentloainf in aome of the luoyt ancient of t ^ 
cUivsic works of the Rindua. Tt is the ghrita of Sjiuskrit flnthorSr*‘^| 
aiTonling to ancient medical opinion tlip^Ai of cow milk is aupcriof to tMt 
of biiBulo or goat. Aa manifesting the antiquity of the knowledge in tl^ 
article, it nmj he mcntioncil that in the P€ripiua(^ A-D.,Mc€rirullep trflw^ 
12, 113) ^Ai is spoken of os ex|>orted from India. It may thus be i'Oi ^ 
have been clo^ly associated with the life and aocial customs of the Arj^ 
rncRt, but euHoualy' enough has never been of much value with the 
of Mongoliaii blood. Riue and there all osrer India, especially along 
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iuoiin((tii)oiui frutiticr, rertaiii rarw, Atich aji tin? KiwliiiiiriMT u-w 

to rat ^hi (LawiWM^f ¥nlUy »/ Kfuhrnit, 339). In tlie .•I»h*i-/(IAw* 

(Blochniaim, tranBl.), 130) mention lu nnwle of the allowance to the 
Slate efephnnta, iCf. ftlso JalwTipr, (Price, tmial). 83, 7 1 . etc*] 

If catvfully eneloaed in aldiia while xtill hot it may be preserved for 
mnny vears without ret^uirin^ tho aid of aalt or other preaervativew. ft 
is aoinewhat 3 i|E;xiifieant, in fact, that medical writers ebuuld Biwak of purama 
uAritu (old yhi] aa being superior to freah. Dutt, for examp^le, o^rvea 
that oAt tea years oUl haa a strong pungent taatc and in oI the colour of 
]ar “ The longer this butter is kept the more efficacious it is said to prove MedMa*! oit. 
as an external application. Clarified butter a hundre<i yean old ia often m y-« om. 
heard of- The richer Natives always have a stoc^k of old jnnia of this 
ctesfription which they proaerve with care for their own use as well as for 
dktributioit to their poorer neighboiira,” Fryer (iVw .-fee. S. aM 
Pew.. 1072-81, 137), in his dMcription of Surat and a journey into the 
l>e<!can, speaks of “ the granaries hewed out of stone” and of ”several 
raaLi filled with butter of 400 years atanding, prired by the Gentilet «MT<.»oie. 
■a high ns Goki, prevalent in Old Aches and ^re Byes, one of which was 
oponpd for sak-c^, aii(i n mad^ inc of ita black stinking 1 I 111 .I vigeous 

Batsom.” Butter preserved in skins has been known to remain for many 
ycapi without deteriorating very materially. It usually, however, dries 
and becomes almost like was instead of changing colour and assumng 
the condition of the purttiut pAntu or medicinal jAi of the Hind™ and the 
of Pcraiait tr&vtllcra- , ^ 

Fooif, —Ghi hiis becti for iiLaiiv ir-ciitimoa at IcMt an impwrtaiit article i’ooa, 
of food in India. Linschoten and most of the early travellers allude to 
its extensive cinplovment in all forms of cookery. It is, in fact, used cuetoy, 
lor all puniost^ to vrhich butter is put in Ruropc^uch as the cooking 
of fiii, ciLmreip eti\p fir iti the pfiiparatiori 

of AU’tatmpats, arid i* nbo c^aton uiicsjoked with bread stid rice. With 
the poor It » a lu^cury for f«i*t tbiys, ami m ^verydary UJe Jtn plaro la s<rtei«iit. 
tat^n bv isweet vogetablc 01111 + 

4 rfi#/rtrsi/Dn.— the obiof artkieo in tli* adalteratifin dI ^hi arv Adn^UrA- 

vcji^tiiblQ oik auch ae eoc<ja-iiut, gronnd-nnt, cotton, iftaffloisrcrp |^pp^ tlon- 
lesainiinit nigpr And hsktim* The*e ate all hHinik^s cuoachi though, 
ch(*aper than lyAi; but injitfiouE oik ore ako nae^l, ffipocinlly Snl- oiim. 

ami oastor-olL Other animal fattf, p;4pcH/ifl]ly muttori, 
m largely Starchefl, flueb aa bdjr^. plantains, potatw^ and 

yiliirt, are frtqueiitly re?ort^ to Sn order to thieken oily compoaltio^. 

Itnpare or adalteniM tjMn ako ofton reniAiin with milk or^’unb bj renw 
drtet:tionail!iE ult+ The mpthotl of nw ertoining adaltemtioii. 

■.rid to purify the rtt the juinle timCr k to boil a given quantltj± acid rttrt6r*tUw, 
when il is in a atute of coinpleito ehulittion to daah eold water on it. Tbe 
oil will rke to th& aurfan? ftrul part from its admixtunra. One of the nicwt 
valuable papers on the a<luItefat|ou of ghi k that writtm by Mr. S^hroll. 
who thnt the Bombay ghi tnule ia in the hamk of a dozen mi^- 

chantu, and that adulteration if? eHis^ted, not by the dairymen, but by the 
traders. The fat« u&ei i are of tfiu raoKt ofleuaive aud deletynoua H ubatance^, 
ti-uieA eveu obtaiiiitl from the cafraafti fif disea-^ed auiuiak- Nuitiejoua 
eompUints have been made and even legal proceeding* reeently taken i^ 

^rdinp the adulteration of ghi. In con^eqiiftiiee the neceasity for protwl' 
the poor and he] plesa liaa been urne<l m jostifyi ug ipenial le^ialatlou. 
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PacJtynjr-—Formerly aU ^Ai was pacted in eartU&n jaina {tmUkai], tji 
for tmnaport to a diatanco Id leathern casea but in recent wmi 

otd keroaena-oil tins or Bpeciallj^ made tina have been employeiL 

Prodmiion and Coiimunipikiit ^—^Tlis cliitf |?Aj-producjnj^ tractfl ^ 
the United Provinoca, Bengal, RajpnUna, Ueiitml liidiap and the Pwajlii. 

It has been estimated that about one-foiirtb of the total popnlntkiQ 
India uae 3 lb. per head per annum. Assuming these iigiues to be eorntt^ 
this would repre^iit a consumption of about 300,000 tona a yesr, w it 
a valnatjon of £4& a ton, say 13} Eoillion pounds JiterUng, Themars sc 
data by whLuh to verify theea catimateB^ hut as they stand they us 
suggestive ol Indians necessities in this direction. 

Trmde in Ohh No doubt by far the greater pTopordun of tk 

^Ai produced in India is consumed locally, and never ippears citki 
in the trade returns of internal nor of external tralTiCH It has ben 
ascertaaned tliat the retail price of anpmor rcTigea from 5cL to 
a pound. In the aUtemont of Fricet and Wages published annuaUf 

by the Government of India^ particulars are giv^^u ol the pricfia of I 

in certain localities of Western India since 1855^ These would 

to show ^Ai selling at a lower price than the figures iuat mentioned, but 1 

the difference between purs first •class and adnlferated lower grade jjAi 
is such as to render averages mialeadipig. Still, the o fficial returns is tkt j 

stand manifest a considerable enhancement of piiee^ Thus the avoagr 
for all the Bombay centres in the quinquennial period of wm 

19-19 fUT^es per maund, and In 1903, Ks. 35‘32j in Sind, Ba. 17'12, 
in 1903, R^. 33'23; in Central India and Rajputann, Rs-2i'3, and in 
1903j Ha. 28-33. But faking the quinqueniiial average of 1B71^ aa ICW. 
Bombay is now 113; Sind 124; and Eujputnna and Central India 
In a further series of tables, Prices and Wages gives ratumi of tk 
whotcaaio ^tea of ghi. These^ for the year J903 {and reduced for 
of comparison to rupees and decimals of rupees per maandb ” 
as follows (in sequence ol price): — J^ngal, Rs. 34^3 ^ Mi'sore, Ba 34*h 
Sind, Bs. 32-3 ^ Madras. Ra 31-4 ; Panj^b, Ha. 30 6 ; Berar, Bs-SO-i; 
United Frovinces, Ra. 29^B ; Cent^ Provinces, Ra, 26 '3 ■ and RajputiM. 

Ra* 27'8, In a still further scries of tables the prices of ^Ai are shn^ 
for selected centres such ea dakuttu, Benarea, Atluhabad* 

Bareli, Cawnpore^ Meerut, Agm, Ambala^ Lahore, Bjiwalpifldi, 3lii3^ 
and Feshawnr during the years IS75-fi to 1902-3. These are cli™w 
into buffalo jAi, cow ghi, and each of these again subdirided jn^o b* 
aort and 2nd sort. But the provincial averages just given approiiiaftt^ 
ve^ cloaely (as tlie mean between all four classes in each centre}, tb** 
if m not necessary to furnish other esti mates. . 

ioiteAMf TfMdt . — The total internal t4fude in ghi^ as maiiifcste*! by t» 
railway retume^ shows certiun intorestiTLg pecuiiaririMa. The chief 
ixo provinces are the United Provinees, Rajputana atid Central 
the UenfraJ Provinces, Madras and Bombay (enumerated in order of ^ 
portance). But it is rignifif^nt that the exports of the United ProviBC** 
and of the Central Ptovincas have manifested extreme lluctuariuu^ for sanii 
yews pasL Tbus from the United Provlnceg the exports in 
23G,7iacwt.; m 1902^. 161,670 cwt. ^ in 1903-i. 140,617 cwt; 
in 1906-7, 164>S22 cwt. The exports of the Centxal 
manifest a decline ; thus in 1899^1900 they were S6.187 cwL; in 
63,079 cwt.; and in 1906-7, 42,665 cVt. So also the ex|»rti ^ 
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Rnii.ulanf» and Central Indie have ■howii wrreeponding fluctuetiori^ In 
]g,^^]900 th<’V'''em 63,736 pwt. ■ in 1903-3, 161,461 owt.; in J903—4, 

ISO 296 cii‘t.rBiid in 1906-7. 63.03& owt. An expanding pro^rtion nl 
th<^ Centra! India and Rajputana eiports aw wmignod to the United 
Frorineea, th«a making ap apparflutljf the defioienel« of the« provincw, 

A latEe perecnUgo oI the total export* are, however, Miuigned mainly 
to the port town of Calcatto. followed by Romhay, and appear again 
in the foreign exports front thc« towns, ^ , , , • 

Turning now to futther provincial details, tnainiy Istponra: A^m, 
with Its Rteat herds of buffisloe#. esporte no jAi but draw# upon Cidcutta 
and the Province of Bengal for about 9,000 to 31.000 cwt, ^ngal 
Province drains its foreign supply chiefly from^ the town of Calcutta. 

The United ProvittMB, as alteady said, import largely from Kaiputann 
and Central Indio. Tlic Panjib annually cxchnuges about the wme p«Mb- 
amount, namelv from 11,000 to 34 000 cwt. Snd bitys largely from tteL 
Central Inrlia and Rajputana and Bombay, a quantity vatnng from 
29,000 to 50.000 cwt. The Central Provinces ate self-supporting, «iwe «- 
ihRV practicollv import little jAv but export a largn amount. The tr^e 
to and from Bombar Presidency is subject to extreme fluctuations, the 
importa in 1900-1 were 121,257 civt,; in 1903-1. 10.376 cwt.; 

1906-7, 10,346 cw't. The exports, on the other hand, were »n 
lO.lMcwt.; in 1903-4, 54,157 cwt.; end in 1906-7, 07,166 cwt. Bihar 
tales little or no part in th® traffic in jAi, but its imports are dottWo those 
of its exports. Madras Presidcftoy is self-supporting, since it importo 
vm- little, but exports Very largely to ft* own ports and to M^re and 
Bengal. It has already been observed that Rajputana and Ccnti^ India 
export very largely, chiefly to tho United Pruvittcas, Sind, Bombaj au 
the Panjib. in the order named, but in j-eam of famiiw or sraroity tlie« 

States also import. Lastly, it is aignificaut that Mraore with ito he^ Hi-w. 
of fine rattle eiroorts no jAt to speak of. but 19 a fairly large receiviog 
centre, the iroports averaging about 14,000 cwt. derived from Coimbatore 

district in Madras. , . , « i - n 

The most noticeable feature of the Ooaatiiig Trade la the traffic, chieHy 
from Bengal {followed by Madru), to Burma, which in 1905-6 was valued 
SI Rb. 17,01,609. [Soe 'Seamom, p. 98G.] 

Trm^^*tr^tt 4 r T«pU»,— fairlv latgc quantity of ghi is brought senas Ttano- 
the land frontier of India. The importa and exports by thew routes &optror. 


BomW. 


— 




IWi-O. 

1000-7. 


jCwt.1 m,«3s 
|IU. j 53.Q8,9it9 

IM.SUS 

04.05,190 

71,^1*073 

injt,e«t4 

TO.05.410 

1 18S,70« 

00,73,421 


/Cwt.; I.S98 

i R*. i W),043 

iAZs 1 
1,30,082 1 

J,0O7 

1 

1 1.57.7:8 

2,740 

1.01,010 


The import traffic is thus exceedingly valuable, and Kashmir stauda 
vnmistskably fltiit. I.awre!nce obwrves, “ It is by far the nwst impo^nt 
sitida of the export trade of Kashmir.” The supply of yAi aeut to Indto 
from that State was in 1906-7, 74,096 cwt>, valued at Bs. 36,23,577. This 
iiurlj he caILhI proajsijrQiia trodep the fi^rea just 
are nearly four times those of twenty yoaw previously. Then coma Dir, uS 

fJwat and Bajaiir, whitdi furnished India with 50,544 cwt,, valued at 
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Ra. 23,57,4 ^j 9 : and lastly Nepel aent 42J6& cwL. vaLuetl at Ra. 22,09,33i 
The Ka-jbmir ghi goes to fchfi NAV* Ffoiitier Ptoviiioe ftiiil the Faejih; 
thft Dir, Swat ami Bajaur also into the NpW, Frontiar Frovinco; imJ 
tlie Nepal into the tTnitecl Provuicea and Ben^K 

The re-exporta o^ ghi are unimpoftaitt, blit have ringed fnm 

a valuation of Rs. 1,037 up to Ks. 2,07, 

FATTfjq Tniifc.—The IMPORTS bcing the least important may be dupCKied 
of btst. This tralEe is subject to extreme and fludden HiictuatiDiis. k 
1876 the imports of valued It Ee, 2,70,395; in 1880-1, Ra 

in 1886-7, Ea. 7,03,432; in 1890-1, Ra. 4,13,299 ; in ia&5.7, Rs. 4,28,432; 
in 1900-L Rs. 10,71,024; in 1901-2, Rs. 447,476; in 1902^ tkv 
were 2L370 lb., vnEu^ at 8,015; in 1903-4, 127,868 lb., volitftl it 
Rs. 50,722 ; and in 1906^7, 492,493 ib., valued at 343,861. The nap^v 
eametf from Mekraa aud Sonminnip Tutkeydn-Asia, tha ucighbonria^ 
poatciral tracts of Southeni Baluchistan^ and recently from East Aiafi, 
It Is conotgned insiidy to Sind and Baiiibay. 

Tuminit now to Exports, these for many years past have rnanifeiiwl 
a tontiiiuoua expansion- In 1876-7 they ware l,.0C)4,ti6l lb., valued 
at Ba. a,57,2aO. Twfinty years later (1896-7J the figure# 3,672449 lb., 
valued at Rs. 15,00,990, and during recent years for which reEums irt 
available thev were in 1902-3, 6418,045 lb., valued at 115,27.26,750; in 
im4, 5.390>fi5 Ik, vakeel at Rs. 23,90,^25; in 19(M-5, 6,097.917 Ib. 
vaketi at Rs. 26,67,250; and in 1906-7, 4,884,252 lb., valued at 
Ri. 22^65,443. By far the moat important centra is Calcutta* (olbw»*<i 
by Bombay^ olid the receiving countries may be said to be th* Stfoito 
Settlements, Nate I, Aden, C^ykui* Eongkong, Maufitins, British 
Africa, Adon, etc. An effort was made aomo few years ago tn titter 
traffic in Indian produce sent to Australia, and gf>i at that time attmetw 
considerable ittentiom But the trad# cannot be said to have laatcniUv 
expandid- . 

Oiter Afilma! coneksion it may bo deainible to extenii 

this brief review of the traffic in bo oa to include all animal cib atiu 
fata, since these ore often closely Oiaociated with r^Ai. The luPoaTS 
Animal Oils, Butter, GM and Tal!ow\ The trafiiu in the last m^ntioiwu 
is a large and proaporous one. In 1876-7 the imports uf Tallow 
305.088 Ik, valued at Rs. 62,671 ; k 1903-4, 2,352,324 Ik. 

Rs. 5,93,137; and in 19Q6-7, 4425,7+4 lb,, valued at Ea. 944.93L 
in inteTrstar& the Animal Oils, which in 1876-7 were 3,246 gallons, v*la 
at Bp. 10,664; in 1903-4 were 389,256 gallons, vatusd #t Rs. . 

and in 1906-7, 584428 gallons, valued at Rs. 5,70,665. The kk 
anlma]! oil# to some ext ent donbtless manifest the demands of the 
candle works of India. The butter trade has been alreody noticed (p- 
and need not he further mentioned^ It is not known to what 
import s oI butter may io reality b# mafgaiina. But by adding th^ t#i • 
animal oils arul butter to the gki^ tha total imports of these 
were in 1903-4 valueil at Es, 14,05^602, and in 1906 -Tt | (-Ju 

Similarly the Exports may bs briefly discussed. These are Aninasi _ ^ 
Gki, Lard and Tallow. In 1903-4 the## were valued collefW'^^. . 
Rp. 25,52,340 (ght being, m will be seen from the figures ahove, ^ 
the most important artwlo); in 1905-6 the fi 3 rr« 3 p<mding 
Ra. 30.75419 ; and in 1906-7, Rs. ^ ..m; 

[Cfr 7aifilufaf fl/ Jffljiii, lL, 20 ; iiL, S74 t iv-* 3^0. 1233 ; v,. 37. 1^4 i 
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tstl viiU SfiS- siltHim, Or. Cfymn^, lfll3. lL. 2m ; Hoej% Mf>rw^. r™fe at^ 

MitmL N. In^.y W. Omeyksf. ^ot«<yA Apwil 1^2; T. N. ^luklmTji, 

Vdfeff on 1882, 1484; Buck. Trade vith Atulraiia in <JAi. |SSS2; achofleld* 
\d!tonOhL 1880 ; ShTOff. Supplif o/ J?ww&iy. 1887 j Mm. dnd lt* AiiniU.,ln 
TimiM Gl Ind.. IftSO J Bmu, t^hnpda^, ISfK), ii., 44 ^ TAe Uoipct JtfontfPcnjJJ 
/uMmIft. tniiwJ.K 1BB3-7, o/ Amir. 1805. 358^00 ; 

f/Ai; in //«?. .^fed- ffaT., IRiHJ: VVult, IivtuQiiml Atidr*** of Fhtjrmaay, m 

Jtfmm. PhamM, -Sp*?,^ Offt. 8, HKH>,] l ji u * i. 

5. —Che*ae na known in Europe ran hArdiy be siucl to m 

inwle in Inclift (e^rcopt at the Diodetn ^\Ty farma under Euroj^Ti «upet^ 
nakon). Cu^ or fiAeaa is prepared by boiling milk and throwing into it, 
while still Tory hot, some arid mtlk or oth^ arid aubstance (surh 0 a 
litne- or tainmnnd'juieej or a vegetable rennet: after a time it m con- 
Bc^ueiire coftgiilatefl+ The r.uidl<i milk is put into a cloth and the whey 
espressoil or draipod away, the result being a kind of soft cheea# 
(oltrri taUed in Irkdla cream ohecaej. Many localitioa are noted lor thei? 
(^ivaTD cheeses, aueh as Hu^hlip Dacca, eto- &5n gives the following 
lyxoimt of the Panakono, Sylhet^ or ao-called Dacea cheeaes As soon 
sd the milk is taken from the bnfialo, it is put in ao earthen vessel and 
Tennet is minted with it at tbc rate of a seer to a mannd of milk. About 
two hours after the curd is broken with the hand and put in amodl 
quantitie^k in shallow bamboo baskets known ae da/cw. Next day it ia 
miicd with a Uttle aalt and repeatedly cut across with a knifcp and each 
time the knife is passed through it the curd Lb prea^jod with the palm of 
tlw hand. Tins ptocene is repeated for thre* consecutive days, and 
altorgether 2^ seel^ of salt are used to A mannd of curd. The eheeise is 
then Wit to cure^ This cheese id sent to Dacca^ whence it is exported 
« Dacca cheese, A mannd of milk givM 10 aeera of cheese. The price 
of bufhilo milk hero ia from Rs. 3-8 tn Rs. 4 a maund. The whey a 
kept aside for a day or two. when the oily matter floating over it is 
temoved and made into and the roat of it thrown away* 

Lawrence asyb the Otljars and Pathans of L^lub make a kind of obeeao 
they call nulk~brea<L Ke mentions an experiment in the manufacture 
of European chei^e, ami aflirma that Koahtidr might supply the Britifib 
tnwpi with goo*l chefifts and butter. At the Datr>^ Farnifl of Poona and 
Aligarh eieellent cheddar cheeses have boon produced 
h"c. 5, U). For cheese made from peas^ corwult Fogwoii (Jfan. of A^n. 
/nd., 1883, 136); also see Glycine tp- 563)* The following axe the better 
known Indian vegetable rennets: — rtHti/altrutt., 
ititrhi**, hrnt^nj^ fV/iftfi/w StrHfifii* 

4oJ apparentlr also rJiirron’i^fl* ^ 

TrMde In Cheese. —The Iupokth of cheese are much larger than might 
at first ^ght be realiRwI. and Hcem on the whole to be increaBing. In 
ll»tH)i-l900 thev- Rtood at 872,2^6 lb., vdiied at Rs, 3.S4.27B j in 1902-3 
1123,260 lb. and Ra. 6.1S.577 ; in 1003-4 they had Htightly decreaeod 
tci m,402 lb, and Ka. G,34>IS8 ; but roae again in 1004-5 to 1,228.707 lb* 
and fU. 6,2&,274, and in 1906-7 to 1,275,111 and 7,04,487. Bombay 
end Bengal each teedve on an average cheese t* the value of 1| takhs^ 
Simi takes about a lakh and Madras and Burma each half a lakh* 
About two-thlnla of thia supply tfl drawn from the United Kingdonip 
the balance from Holland, Belgium, Italy and Australia, The Exports 
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BLACKWOOD OR ROSEWOOD 


DALBEROIA 
Bl^kwcKHl 

o( Itidian cliec^HS at the present unimportant. In l£K>3—4 they 
4,&SO ILk, valued at R^. 2,(525, and m 1906-7, 4,M3 Ih., vTilued it 
Rs. 2J84. 

[Cy. AtckHt^ififfry ^TartUt. E. Indr, IL, fl43-'3 ; Afod, Expr fann. Rifi^ 
ms, 7^Ji fen, 57; Lc. 63-8; e/ Kohbkir, 

300 i CallUi Burry, L*?a/ Ind., 1003, 5&2,] 


lil.p 5-ie. 


BJa^k- 

wood. 


.KlHilw«od 


DADBEIBGIA, Lhot-^ /.; EL Rr, Ind., ii., 230-5 j Fraiiip 
Pa^^a S.E. A^ia, in Jnn. Boi. Gardr Cak., 1^, s,, pt i.; il» 

in JourWi /CiTk bcvi.j li., 442 : Talbot, jLi^f I90t 

135-S ; Gamble, Man. Ind. Timbt., 240-56 i Bcniwibj, Ind. Trm^ 232-^; 
Coolco, EL Erw, RoFfi6.,Lp 394-401: Dufchiet EL G^nq. F/dia, i, 

2G3-5 ; Leodminos^v. A f^enua of toiopjcal plantSp niotttlv that on^ 
taihtf dome 120 ap^cleat of which Pram tigui^a and di^cribee 86 as met witk 
iu South-Eoatem AbIb. Two o( these (i^- and 14- 

are in India e^ceediitgly valiiabk timber-trees, whilst the othem we lai 
important. 

U D, BSsamlAi^ u IJms medofw of the tea pliuitjiii (Wftit and 
iVtfitf nW Bli^hu of lh€ Ton Flani. IMS. Ul-ib 2- 0. DullTjkifc dr^. » 

wndatt, id n ^air-dib^d tiwp cemtooti in deolduouA foroeiH thtoiighopt Bbh^ 
It ia said to exude n ird rtnui. In tujnish a uwfnl oU-^ and to be iitili*t4 
Eatbiue for piopAf^in^ tbe Idc-inaect. "Hi* liiciurt-woed ia bluckidh mi 6 
Jike, often HtTsalced witk red. It Ea esooedingly dambln, imd ia uaed for in«M( 
wkeeldp agrinultnml implemented IpeiWdiandlOii. etC-# and somOtimoa mfii'mt 
3. D. IdDeioLwtl+ /.. ia thd Idbo^n rAflJtejwjw. anuria, piri. cAopOt 

^tnffri, dondowr^ iantoH, m 4 twlctnpti, ptdd^ #*^parw, ete. A d^idtwiii M» « 
the Sub-Hknalayiui TorHU Irom tlw Jumna enutweini, nd^sAio^ pe b fluj^ 
2,500 Itmi ; bJho in Oemtrwi and feuth ImUa ami Bombay. An eb ^ 
ffuin theEwda, and the ttUkVre and berk are reported to ntcdicri^ 

Tbe timbef ia uwld to he imertii in hnfldin^ 4. p* OUverIp Oamtif. ii me 
or foAdKi; troo of the m^-dain^ fortwle of upper Btirma (Wimthe indBw^ 
It attaina a lieight of about flO fwt ned girth nf 4 to 0 feet^ The aw 
ii honddonie^ reddiili, herd, rlow-gnuned, artd tahw a fine pcilisli; « 
aoman of the South .American roaewooda. It h largely naed 
dogeoj-t fttiafoi and other puitvpoee for which groat wrength ia reiquy^ 
ia employed in the ^yel IndEan 3farme dockyard nt Slandelay o™^ 
to propeUor-flhoftdip in ptaee of Lignum^vitm 

D. latlfollnup Eozb,; Pram, Ic* W-lt pi. 62; Thhnton, 

1894, is.f a-pp. J Koorderi, in iiwf. Eor„ ISSl, xx„ 282; WatL/M. ^ 
of Delhi, 1903, 100, 126^34. The Blackwood or Rosewood of Soiit^ 
India, nUal (or jttcef-aaL white eifjp rj^ia^ntp tusu^ 
fufCp ruzerap, iali^ kataml^, Ui jUengi^ emmdi^ yeruguiu, ^ 

thoddgttiii, etc. A dedduous tree fairly plentiful from the 
foreste of XepaJ, Silddm to Chota Nagpurp Oudli, the Central Froviii^ 
Central and Weatom India to Southern India. It nttaina ite 
aiM in the Weabem Gkata, aouth to WjTmad and Traveoforei 
Boeetida the hiUa to akitndea of 3^500 feet- Gamble (Lt+ 250) 
is found in dry foieeta with teak and bamboo, as well *h In ^ ^ 
green jungles. It may reach a height of SO feet and a girth of U , 
feet^ hut it is of alow growth, especially at firsts It is easily pn?pap 
by seed and b inadily sclf-eown. 

The wuod welpjhA from 50 to 56 lb. per cubic foot, and aFpki in 
twang wuemod t it ha* a fine huidoOme grain, and ii eiportcd 
of Khnom, Molmbar *fld l^vanoeiC to Bombay^ KaJJiuiwar, Kac*^ . ,^^<1 
Lozidoop HaVre^ Hotnihurg and Chioatf porCo. Ttw pliudm when net weU 
hAYO a imdcmiy to «pht longitudjuallyi « 

In India it ia extcnjsivcly used for tumilurcp cjibiJiet-workt huec* ^ 
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tree with ten planters of Dehra Dtin, The aeed on gersiiinating %t 
iniikea a great JcDgth of root tomp&mi to ita gm^tb above ground, a cir- 
cun^tonee that greatly miniinUcfl the change o[ its being sTfopt *wgt 
when aponuneona gennuiatioQ takeii pkee within the sandv and &umv 
beds of ri vere. 

Sfmi eoppiM well nnd je^raducea itfleJF trv^y from iniDkem Artificiillr 
it ifl beat groun from ihwd depedted m suitable po«it4V>ti0« becauae tmtvTsLitnUtki 
is soraBtimii^ diffltult and the yOung tre«i have ta bo protected till fniriy wU- 
bliflhed. It growt most lluniriiuitly on loir-lying eondy troctA end hu hmi 
Alhrceesfully raim^l on ifflgJited luids, at Changa Mfuign in Use FuljUiv it 
Shnbdera neior InAhoro^ eto. Bui it is ropiited tliat ihiH timber of ErM mitod ' 
under hrigation ia of f^r quahty imd aubjeet to acdtius damage bj fii^ W’hm 
yoking the growth ot tutv fft t^efy qitidk; it ia said to attain feet ef gii^in 
j'eOM, but BJI it gala older iu growth gela slower, '^nie full height of a tns* k 
abottt 00 feet dr ao^ and in girth it ia romly more thou 0 feet. It ia Wrw nmeH- 
fudy grown in Bioil and fa said to b* the beat hardwood of thd FaojAb. 

The wood ia wry durable, soasdna well nnd doca nol wai^ or spUt. ll k 
lughly estdomod fdr ail pnrpao^ whrtv Htrengt-b and elofttieity nrv roquiced. »+ 
for erojnp^, kgricultiirm implenifmta, whaelwrighta* work, fromro ef tamoges^ 
boaE-bulldi^, dtOr At one time it wwa extensively emplo^'^ for gttfl'fArriOBS, 
but owing to thd lluiited supply of the timber it ia now veiy little uflod for tail 
piupoae. It ie on* of the finiMt timhera in India for fumltune and Vfoml-cariTap^ j 

iind ia in r^iilor demand all over the Xotth of India. In Upper India thr ’ 

fhjffiam wood \t>- roploeea very hL^gely tha romwood fft. pi 

^Vostern jmd Suulhern India. It attains it* position of greatest importMlce ■ 
In the United Frovlnroe^ tha Control Frovinoea and tha FonjAb, beitig UK 
placed on the north by rfrodor and to the aoiitb by sdf and rosawddd. the i 
Wrtod.'-Cikrv^g of bahafAtlpiir^ FarnklMiibodt Lueknew and XagpuT efld iJ* 
Iflhliid wdrk of Chinidt, Hdaluarpiir, Jollikndhju' and Mnuipuri are laJ^ly 
*hUh(tfrt. In Rajputann also, this wood is to a Odnabdenible oEtedt eEtipk.r«d 
by iJi^ Wood^caj-Pfim, but fdr particulars df the methdda Cif Ervalmedt and atj'fas 
of Mrv;mg the reader should consult /ndidn Art ai DtiAu ltH>3 (103, I0^&}. 

Owing to the fact thAt the «™ wry rart-ly growa straight, the timber ■ tiPt of 
much iWd for booms though it ia in mneh demimd for kncee of boatn [t hm 
been IWdenfully tried for S^ilway-sleepdlii, ia un excelLdnt furl Acid moke* vr#? 
good chnroua], but it ^ too expraunvo to be tltilioed fdf tbeod purpwiot. Tbt 
wood is said to yiald on ampyreumatie rm^litinaJ oiJ+ and thd rsopin^ of 
wood an officinal, being regarded os olteraEivo. NdOr town® thd tide »1*^?^?' 
lopped for fodder and th* falltm loo^'ea GolAaetod and valued oa fual by tbs sawpt- 
meat makeni. 

DAFHKEp Ufui. i FL Br. Ind., v., 1&3-4; CbUett, FI. Sim., 19®, 
435; Gamble^ JifAn. Ind^ ; Thymelace.^. 

There Ore t^o or throe abru be of OdOnomio volu* tt*hich belong to tiiis gso*** ■ 

I-- D. CADuabliiiL^ waw., ia the most important aitid may be spokim of e* ooc 
the best Nep^ Paper Fbuito. It OdOurs or thd tomperate Himalaya fro® 
Chnmba to Bhutan, al altitudes of 3,000 to 0,000 foot. It is the 
jrlW™,jwfpyro, dunki^M leaghmi, 4h^t cAomfeop, cAddflbcw, barta, 
t-L InVdIutrita, ir«/,r.. ia the cAoiLg aryUi and is fn&t with in- Stktami w 

Kh^ia bilU ood Tcniuuiijiic, and in the connlriea whero at ali abundant it it Bsco 
sumJarly to a. 3^ 0. Msienuiu, Uitm.. ia not indigenous eo India. 

is often nwuitioncd by Tndinn medbool WTifOTfl nnd Is perhaps importid 
^*5^ deoiora. 4. D. otsoldti, ia a small plant iimi with ^n the 

HimaJayn from Oorhwal to AfghoniatUn. It is boot known by the folw*^ 
lUmuM — kutHdL, kaniAfmr gatidaitm (pcrmki/inu)<, klffhunt, pi>^f ^ 

OtCp Tne root* nns boiled and given. Intcmatly a# a purgativO; tit* berk s^ 
leaves nro aloe sud to ho ii«d medioimJH’'; the bem« aro reputed m ^ 
du» nAtnmk, nml nceording to BrnneUs, a aprrit i* dktilied from ihrm m ^ 
BuMoj volley,. It ia |ust poaHible, thpEtdoTe, that this mav be tlia Jftrrfma 
IndilW RtHUcol wntera. It Is COmmofily roparted that -cnaiels wiU 
and indocd that it is paLHonniu^ to them. 

3. Edf«wortlUt OardDtn, H'./w. . FI. Br. ind., v.. lOS w a clowlj' atlirti 
the speowi of and on* whirh would seem to bo on r%vi|i niOf« ini|Mn“ 
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ijf COTper It it » Ijiftgikllt bUrih pf*^ 

Mi 1?5 1 l^rthulv^rn^S. to r^ *l.i- M thj »ld«t 

Irmi-. i7-ne,j it m j^ Pniwr, but mvpn durnij^ the 

<if wliKt Nppiki did tiot pr 5 Kliiefl 

It l< ™rh<.p. ‘^'y„'srs ™3 b r^S») ^ ««-* 

2ir,irU”ri P- Sr-rrs 

to tho GowumniDnC of Indi^ AtlunsOii ^ . 1 ^_ suppUoo ™t 0 

tho .t^rtomont thot tho Phot OOaotry ™^o t^ ^ £Si Noi«J 

Nop. 1 , «ta hov.«-or, po 

cdper ift BO co«^r thwfl it W» b hupdred > *t Hai-lc flbp& In nver lik*lv 

^Z^ity. In foct it ™y bo I» i 

to he of ViJuo, imtew for v#Fy “ *,^n» whofo 

Sec., IWl. WTviii., 312 ! Uft. 

s?&'Sij?iBu''s'.“: 'S^£tw's>- **" 

KmmumIc. Af^. Tech, Jf-roff, (ttmlon ond Borfwt. tTiul«f ,). IWI, 121 


DJU., 
lit, 2P-B. 
Aknlblr, 


DATISCA CANNABINA, Iftim i K, Br. W., !’*- 
iMWff. Ind., 1891 , ii., 98 ; Bentbumi. Rev. Cennt Storwi. 

Teszoii in Jotirtt. //ort, &w.t 1835 , W-- !*)-, j 5 A‘nsCAC_ . , ,. . 

oiateflf, kalbir, bhons jata, bajr, iM/iansel (u«/i-t^bj), rfnnAian, 

^Aherbnrnei«hliii|( hemp, IMt withinl^ 

IViotim Hiinolavo from Kwhinir tc Nop*!, n^hwol Boobohr 

« o Hlow dyo for opk. It i* l«Tjoly fo.^ it^CYSTiT 

•nd K«hn.ii, «l«l i. mmliocod ifl ihM oo o W I** 

IC/. PiMiuuo] Kid Perldn, Jt»tm, So*. Chtt*. ' •* ' 

Ti*A. Rtpte., IftOa. 215 -Al 

DATURA. I.fr.**, •’ Hr. tnd,. iv., 2^,2^: P^’^J- |?u^ 

584-824; lit, 182-90; Pmin. Beiuj, PtanU. u., 751; tooke, H. P«*- 

^*BtatiOT!—vrffli^uiar^JmiM gittsn to the np^ieo ol thi* ^nuo <KI 
bAfdly bo iw i d to dioitnciubh tJl* verieu* formt that wpat, Tho Soiwltrit tuune^ 
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d^ii^fUra or dhattura fuid vnniii^^ m^on icuHni^v'' iind hffEkoa might hiivt b«<« 
tc titi. iJ^traduced plant (cm ita prnportica boil^ nc^i^isfMdit ; fact cdi^t 
be aa OOt zkpcc«s&ril.y iuTolvin^ aXk ancioni kAaw]od^. The hoUcr Icaovi 

TOt nacw Iar" nAnrta oro oitlm darivnl itom tho itbovn Of havn mronin^ in Uv 
lBDgimg«« to whinh they beiob^ thnt di^nole Lho nll-l£nown pR>p«ftufi o( dw 
drug, Aa mot in India the speriea of have the appwaEu* of 

inlE^umd pluite. Tbiay frecinent wnil« landa neflf human dwoiliagi at imudr 
the bordem of dolda or OOVor nbandotied CttlllvAtioFL Hioy do nut oxctl u 
individual planta tlia-t take their own |K>ajiioiu fn a blended vei^Utian, but 4p- 
pw aa invading cohorta and ham Aod Ihcfe booomo ao abuiidiHit oa to 
tnidnte aU oiher plimta. No fnrm of Datum oxiata^ in faol> under nuich conditio 
aa to juatify tho OHiphatic opEnioa that it ui hniigenoud to India. 

It ia costamary to ftiftd of " tho whito-iloworGd d^iwm '* nud of “ tha pur^ 
dnverod kala-datw^ a* if th«Wi oonditioni implied apoei^ di^tinctbiH. sot 
only m but many writart aTOrfii that the piuplo-fiowpfwi fomi is a mote deadly 
poiaon than the whlto, but that bt^liof doubdoai rrata mainly on the thoeiy qf 
atgimturoff. Any of iha Indian forma may ha%ne wliito or purpto flowera, jnay 
have Biingle or deublo flgweFfi, ajid may hava thorny or Jcmooth frujta^ Mow iv 
the chemical pToperiica of thflae plant# aro affeotod by oultivatien^ by aad or by 
clinaatar it ia at proeent impamjblo to diacovar. One things bowoverrhia ceftiou 
that t|^ DatUraa haiiie been^ and to eoEEke extant afu ictilU ciiltivnted pknta 1^ 
that the diffcrUncee Twogmeed between the ao-qalled wild pLinta ef uHd rr^i^ 
and of another may bo duo to thoir being mom reccot OHoopei: from a flpedd 
CUlLi^tion. FoaEdbly all the Tndiaji fonzu conatJtate but odo Or at meat 
Bpociea. D. Mn iti*ji f *fmiebt bo caUnd the ty'po o| tbo tena pemte and ajpiw 
•eriea and Ir. that ot tbs tropieol aaaembdiigeL 

But H the Daturfri are only intfodneod ptanEa^ thLoir propertiMi have in. Ieh^ 
bi>ea fully muierttood for many oentuHoe. The aoeounfi pubUalied by Gircis 
dc Orta in Ooa during L of the oriminal mea to whirh they af* put> fee 
mprintod os a atatement of the m^UriDua pnieticM of to-dny. So aka toe io- 
veatigatiena of the Hump Dru]?* Oemmisuan might bo nummariiad aa the dii- 
covefy that if taken in moderation bhan^ k hormleeR, hut when mdcM wilb 
Daiiira, that Intextoanl beeomei matt rep^onaiblo imd uvim danj^rto* to Jifr. 
Mancovcf the aeeda are knowTi to r«tor iCLtO the oOmpoeitiOh uf ecsrtnm almbolM 
beveragoe and render tha oorutunem of thne litorally mad. Some jtm age I 
witniweed n mmaricahle prooMO of nuikiog ar&k (eoimtry apiritl pfitom+ A f^ 
acedfl of Datnra were burned on a chnJrcOill on empty i^arthen pel wai bM 
the while over tha foniAL When full of smoko aruk Wft* poured ifitfl 
the result being ita adulteration WJUi tho activo prinGipIo <if Datiua m 1 
t^t aould most hkeiy a«apo detection by any ordinary prw* of esanu^ 
lion (Boe Spirit*^ p. 1IH7K The extent to wMch Datura areda kt* 
Orilninally in India can ba raadUy Judged of by tb* poruaai of the annual iGpert* 
of tha msdleal ^xiinlincni to Ufa vajioua Govemmeiiia and AdmcpktmtioW « 
India. Tb«ae llUvally taain with partieulara of DatUra-^pOiAOningr 

The fallowiriig paiticiiJaTs of tho cbinf forms may a^t in 

rc^iognitioD :— 

Datura fastuosa, Linn. - Humrruitti, Rlicrfc, U. 47. Th<> ^ 

dhniitrd, khvHuk, tmulana, Twfr^'UwitwOd.iMM- 

tflfigr, etfli, etc. A smiill sh^b found nil over the tropical parts of Indi*: ™ 
moat common and abundnnfc specie#. Tho capaiilo i* retained in a 
attitude and opens imepbrlT near the apex. Thor§ nto said to be sterertl 
lecognL^blo varictic# of which D. ulha, jVtpa (the sa/tf k 

that most irequcntly mentioned and moat highly approvi^ 

It has the flower# often creamT-white* but Ls dnuhtfiilly fleparahtfl fra™ 
the type. 

D. ititn.—’Tiis is found chieflf on the N,W. 

the tDaimtaiiiit of the Decoam 

D. Stmmonlum, Is met with on the temperate fiimiil*?* 

from Baluchistmi and KasKiuir to SSkHm. The cap™® arec^ 
deeply four-valyed. Thi* aoerna more likely to bo the white 
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rf niedicttl than «ir. abovo. It U ae^bcd aa ‘Jc Wi«r 

af ihe Paniib and th« iwcftsEfl of AfghamBtait, Lawrtfiieo (I of 
Katlinir. 1895, 7T} mentiotia that Kashmir exports tbfl aeedt tatgeiy w 
tbc PaTijib and that they fctet Ra. 5 a loaujud. Tho vor, appears 

wU the plant o( which the dried Iruita (atratiB on thread) aw ao^tii^ 
impcrteil into India from Peiiia. Thew Imita are “««« 

the name wJSarhAiift in Eombay and '** 

btim eating (atulc4 is reeorded in the Kew Buifetm (1669, B-8; 1696j^i.33). 

The uiEDicurAL uses of the speoiea of centre cjuedy m liediolne. 

their poisonous property nnd in the perweioua and oruiuMl 
often talten of thwe all too prevalent plants. Bbtfy 

the seeds of fMturn may be mistaken for thwo of _ 

Bedoced to a powder they an criminally railed with fo^ and can often DrtwWui. 
only be detected through the raiefoecopic stmcl^w of the fra^ente of 
ihs^eeed'ooat that may be discovered in the food ot the contonta of the 

de OrtiK 1603> Coll., sa.: Aeos^ 5W dt (o* 

LieUoton. 7a|f. E. j™t. ISSfi. i, ijO-l; 

Btit. and Colon. Prn^.. 1809. miii,. 

W^iw , 71-t; Bedford, Tnd. Med, Ooi, loog, ^ wwli, 

HtdOas., 1004.00: OoW" Barry, irfsof M«d 

Homphwy, nuumocop; 1901. 470: dtiit. Hept<. CAm. S^om., IBOl -J 

DAUCUS CABOTA, /.fnw. ; '^ 0 / ui®^» 2 . 

Jwf., ii.. 90; Ret. M. Surt‘. l«d., ii., 107; Pram, .Ben^Pfonis, 1 ., 540, 

Dnthic, Fi Upper Gang. Piain, 398; UjibkUJPER,*. The C^ot, ffojff, 

menmi/A, hdcA. tdfd&k. tnanjal-rnttUdrigi, MrWtf-iKAonyp, pita ^nda, . „ 

Hswtat.—A native of Kashmir QOd the Himalaya at aUlWdee Dti«i«tk.a. 

S,M» to tt.0t» feet, it ia aliKi oointnunly Imld to bo a nativo ** 
ffaeflElnmo north), ef Abye^nia uld Kerth Afrioa. of MoJ^ nad the ArotoA 
■ad of Kerth Asia eoEtworda to Siberia and Kanuchatka. ThfOii gfaOut w 
1. cultivated by the Burapoana. ^rtty frOHl ““E? t* lWi« Fw®. 

die N'ativaa from on aeelimatieod if not ind{{CenaiB ■loein ”V~". 

codntrj' o- cnxuiidlvwhitA mmlt ptrefotrwd m tmag' ytspy hudy _ ^ 

Ihi# ri« wmo two m th™ incthB »bd%^ tkw »U, i» a FMt po«^ 

att]^ cf sha flavour of thu European uMtot. but d able to 

Wt of Auminor, and mny bo raised in 10Ii» parta of tho MuntTy 

5tiar. It llukj produM a nitiim at waaonH wbsa *5 ^ j 

or not avallablo. Thi* la particulnfly thn oftao in Bil»r (Palna) and gom* parta 

at ihn United Provinw*, ^ m - %r r 

Butery.^ir Georse Birdwed (Memo. rCilr Thb 

IBM) givoe a dotmlod and IcnWdd account M the historr of tbu ^lant. I bW 
OKupiM Tuiui^r pagoo, and can iKardJy bo *bbt*vintod witbout Rji^lly 
ha i-nliM^ Hie’^rrot appear* to have been renpilaHy “i v ? v 

■nciinL tlmm. The Emmrot Baber (Mrme^i, HI I« (Uydim aod Kn»h]>>e* 

IS2d. 147) narratM tue having eaten a ilMh of fried ^a^lA In the Ai*i-i*A«w 
(Biochmann, traneb, 03-4, w) eftention is made of oi 

and el etdti^ed enIwU. Terry ( 7oy. E. Ind.. tWiS M- ^ TT). »Vae/Sr,*^,S 
the flood eaimtB of Surat, and Fryer {Arw Am. F. fnd- and Ptf*-. lo78-Sl, ) 

'■•he* stieeial mention of tho*e ef the Deccan. While much FeUany® v*™*® 
fliaftpd -ii*!- 'nfUTiott of sluitH M hifftorlo o'>iiHkl 0 ni?aii+ it ig •iLifmifii^*a-t that thTPUftbou^ 
tbs WuAf^oii nf In^ indtad (nun Cotitral Asia to C^pa CoMna. thore flhould 
plwvigifl in every Innuuag# a aaiiio for tba eairot gplrard. o Or, 

wfilcb Mtng to have CflTOO EroiU 0 common tourCOr To that naiuO Ii 
added a further word meanins “ root " or "tuber." 'nviia m Tamil it i» *-ho 

469 


Hiatory. 




DAUCUS 

CAROTA 

Carrot 


THE CARROT 


Sowing Rfiim 


tnrparfcEd 

Fi^m. 

rwit 


Boq.'oinil. 


TT^l^roT. 

Arwski. 

TW4, 


Par^Ab. 


BombAf. 
IW Cp^ 


goffara-ieedanffu, 'I'lie derivaiion of the Latin pama OCtr^tn and of tba Freodi 
rarofl# is probL hlr dirwE from tho On^ iaroteH, Thft S^mj^krit g^'oru origjinitfd 
tho pGfBLan zamak and the Arabic In fact, tlio ovidraico of colth'atfca] 

would lead to the izkfcrenco that the carrot opreod Imm Central Asia to 
und if BO it mi^t be pooflible to trace the IlCuropean iuuiic« bam th« Indian and 
the I’^raUui. IxidiHd the oaira t seema to liav# been grown nnd in l^^^^; 

while ia Europe it mu scarcely known oa more than a Wild plimth In Ao^ 
Saxon it waa i^ecd-niera, utjjd-pnoni^ indeJt-p^Mra, clap-UTfpf, but it was confMil: 
with the poranip till about thn end of the 11th eontury, TIidBA nacoH rw:all the 
Gorman fnahre^ moraha, tho Rnosian morJew, the Sonakrit inuiOi mrdnJba^ and tht 
KAalimiri fnor-^u^'A. and thoy all denote '* mot 

CuUfvarlon^^BtatMi.^A writiir in Jnifidn (CicL 27, ll?96| 

myn in hb experience (in ChiimparBiL)i tbe med qhoujil be mn broad- 
€&at earif in JiGvanibeL OC the iinpolied Tarieties thn Larf^ Whit# ' 
Vfjfljps and Whites Bel^an snrreeded best. The crop contiatied to 
till the end cpf MeTk Oth&r ^Titcra in the Northem and Central porbcii 
d£ the provinne apeak of aowiDf^ in Auf^t and the crop commg iiito 
oe&soQ in Janiinry and February- Mukerji {ilafv^ook Ind^ 

IdOl, 357) observes thet the carrot haA a special value na a nDorishmi j 
famine food and fodder The Red Mediterranean vnnoty grown at thi | 
Cttwnpore Experimental Farm seenie to be the beat. The Yellow Moditer^ 
ranean ie moat highly spoken of fts a cattle food. The yield of the W bti i 
Mediterranean cartot is almost equal to or even higher than that of cohdW 
cartotSp but the roots are hard, coatnc and insipid. When gro™ mtbeat | 
tnaniire the country carrot givea a. much larger yield tlian any of tk 
European varieties. The proper time for aowing carrot seed in tha plaiai 
is from September 15 to October 15. It is beat to sow in drills aodriii^ 
the drills after the plants have appeared, then tbin out. The quantity ef 
seed used is 8 to 12 oz. an aere^ The yield comes to 200 toSM raBusib 
per acre, if loose soiJ near the tillage be choseni deeply eddvatoi 
well pulverisedp weeded and irrigated. The zcod had better be miicl 
with wood-aahes at the time of sovriogp and unless the soil is qiufe 
water should b* poured in the drills immeiLiately after somng. [Cj- Tir 
mingeTi^ Man* Gml* Ind. (ed. GBmeroit)p 1904, l6fi-7.] 

Ua!i*d PvarfMcc *,—DutMc and Fuller {Field and Gard* Cfop. 1*^^ 
pt* iii^, 3) say the area oocnpied by the carrot ia not separately estima*^ 
in the agricultutal retiLrna, but the average under carrots, turnip* «» 
ladishea for the three years ending 1889-90 amounted to 41,-153 
The carrot is generally sown in September or October ; the roots ire rMJ 
lor HIM after two montha, and may last for three or four months. A 1““^ 
sod is prefacable. Under favoorabk conditions an outturn cl over 2®-' 
maunds is pf}asible. At Cawnport; flO maunds is said to be the 
but at Basti only 33 mauni.ls+ The ba^Ar price in ordinary seawif* i* 
from 8 to 16 seeta an anna. 

Brief notices are made of eanot cultivation in the Fanj"^ 

In Jhang it is said the Kammdar'n food consists largely of 

Fa rums Vamm,, 228). In Sialkot [fior., 68) the carrot i* 
of as grown all over the district, and the superior European kintis ^ 
little known. 

Gujamt it has been said that carrots of two Idcd*^ 
cultivated—** the long-rooted ^ and the ** blunt upindle fortn- 
ate grown at various times in dUereat purts of the provineCt 
in garden beds from seedfi sown broadcast, but aro soitietim<5S triiin^pl*J|^ 
from niir^ries during the ra5t seaeon. They take three months to ttis 
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DELPHINIUM 

ZALIL 


CULTIVATION—TWO CROPS 


though by niprping ufi the hesik growth may be ppolongcd. The young 
planta are &]stf takDn up when half gtown and sent to market. The pro- 
SiiDc \a from 5.000 to 10,000 \h. an The earrot is aW grown in Tbti4. 

GttiAnit from Auguat to Jlay, and tlu) crop guthiacd four tnontto lat«* 

In Kach it ia much fttiaed ns a ftcid crop. In Pwna and Khanunah the 
rarrot ia enitivated very largely on blftfli aoil, with the help of innh«^. 

Of Ahmedftngar n cvirio'ua piocesa ia reported of obtaining carrot aced: 

Wien the crop k wady the husbandman cuts off a thick alien from the 
crown end wl the carrot. Thif? h* puta two fingers deep below tho boi 
in any place where there ia a liberal aiipply of water. After a few weelw 
the produce a vicorons flower stem, the need of which la gathered 
four or five moiitha alter hasdiig been thus trajiapianted. There un 
aocetdinElr two eiona in the yoar=one, the root prodneed froin the 
aeed, the other the seed product from tlie root (ae* Eaphaaii* aatwua, 
rar. uodatB, p. 912). In the Deccan, according to Woodrow {Gdrd to 
iad., 1680, 310), the carrot may be grown as a culinary vegetable where 
the rainfall ia net over 2S inches annually, during the rainy aeaaon. 

Large aowinffl for fodder ahould be made in October and November, and 
il Inte mins nte favourable good crops may be grown on a deep retentive 


Boil without ^ 

Mywm b Btattd to produco a vor^^ good qiuiUty of caltot, buf ill Madrii Myaore. 

ind Bunna tho root sterna to be toiflcd only w a garden vegetable. 

Fowt flJTd Forfdrf'.— The do-oaliecl root coostitutHM an importimt veg^ Vfi^tabl*- 
table in the marketfl Irequentecl by tht Eiiropeaii i?oininuiiity. Although 
c^ain clflJiMs of Hindus in Bengal obioct to cat tbo corfott ou account of 
fiome fanciful nBseniblaiiCO to fttill the Natives of Lndja, oa a wnole,i 
Me year by vear taking mow kindly to it. At the eawio ti^ U muEt 
ht a^ded that, though by the Mubaraniadana and irertain Emdui the 
fi«TDt has been cultivated for ages, it is only within recent that 

it baa becd>iiie a i^DcogniHe^l uticle of diet. By cfTtain cUsots the 
earrotH arc uaed only as pickles- By otbora the root is neat boiled 
ia watet, then squeoEod out and cooked in In 

become a renoguiaod article of cattle food. Cairot^tops anom a^ uBelul 
fodder, and the contention that the coats might be rtaorted to in tunes oI 
famine ia strengthened by the fact that the top* would bo of valun to the 

I'attle. {Cf. Zed?., im. No. ^ , cl / 

yioidji by dlitillatiOB a nudicinat oit. {Cf- 
Itlaarfflir, transl V M 1 In Hi* Camm»don . 415) 

h iftttde of ihfl jwedfl canslitutinff doe of iho Bpion uaed sn 
UwT^cei ( FaWryo/ Ka^mir, 671 Hiyn carrot ara empicjM to W^IU 

Wrawny, Tli& ohdinjeal conatitllpilla of the root aiw 
rfystolliiialiiti^ a liltlo ilttfch, gluten, ^buHHsn, n^^latily Oib veir’U^le 

Mhc Mid, maltar*. lignkl arid a pMObar CTyataHiMble, ruby-r^ 

priacSplt, wtlhmil odour or twtPs callwl F^rmOCPff- Irtdr, ii-* I 


MriiHTial. 


DELPHINIUM DENUDATUM, Wntt.; FI Sr. JwL, I, 25; 

BanU fscuLACK jH- The nlVbifj or jodwar of certain wntetu (njimea that -+ 
more atrictlv' apealdng denote apecies of or of jfmffwffiiiij* 

which see); is abo the i»h n i7a of the North AVofit Hj malaya. D* satilcul^ 
foUuin , B(w., baa been ftupposed by some, but incorrectly, to a Raid the 
a*!ar^ dye and lUeilioinal flower*. 

D. Zalflf Akch. S Hevul, an abundant larkapur in Khoraamii at 
ahitndc of 3,000 feet, where its spikefl of goUlen flower* give a wantUonjs 
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DIOaCOREA 

AtATA THK INDIAN YAm 

line to the pastiLnigo. It m (Jies ashar/f dye and medJcme of lin]m 

line dried Hawi^rs find fro^enUi of tUr- flowtHiing #plkofl OOlMtiLuto iho 
It u tbo oAprras^. ^tu faiil^ zalilr zfwit, iraj/attvin, eto. lA iiaportvijl br 

TVMii'frrrat br tmdprs, wTio brinj; it MidlAH Aud other f'lLnJAb mtctii wbpf# Ts 
is Dtfiploj^Dd alihnjr with ak<ilbtr i&n-d oJnm tfi dya nilk. [Cf. PMfmmog. IndL, L 

2J-7: Jifirifurr, Ifiys, Irt? ; Bnih], dhrt, i7cp- (Jand, Cofe,. 1v., pt. it 
tlO-lOBi Afonev- and Dyeing ifl l&SHJt iT | oiaa ISSSk 

F^rkjji md Fitgriin, Tran*. Chrm. Soa, 1S?B3. -SOi-ViS: nlftO J'lrac, ^ 
Jgya, ^iTo. l&Oi Imp. In*t. 1903. t, :2l4 ; Si.. 2Sl.] 


d.e:p.. 
tlL, lJ&-3e, 
Y&mm. 


I>^.F.. 

UL.131h 

lii.^ ise-T. 

BdftMdai 

Trnnir 

Tfi Jlati T »t*i ■ 


DIOSCOHEA, /./iiPf. Watt, /aJ., 166^-0,1, 

HT^ee ; Duthie and Puller, Field and Gard. Crops, 1893, pt. iLi., pi. tm; 
fifldobcck. Die Kulturg^, der Bent. Kolon.^ 1899, 68-71 ; Wiesner, Dk 
Eohst. des Pfianzenr., i,, ^>67-608 l Mollisou, JeiidfwA' Ind^ Aifri., iii., 
197-300; Frails. Ben^. Pktnfs, 1903, ll, 1064-7 ; Byan, Jonm. Bomi. .Yof, 
HishSoc., 1903, xiv.p 772-5 ; R.E.P., Eept. 1903, 27-S ; PraLnaTtd Buiifll 
47-1711711. As. Soc. Ben^.j 1904, Ixxiit., pt. ii.^ 183-T; 1904 (auppLJ^ WU 
the Yams—Dioscoreacb^ 

[ildua ap^fli kUd ViJinll-ft^^TV (KW.ml pwm in the nf llua 

dlMcult fknd imperfectly icnewn jso^ntu nf edihto pluitii woe written tn 13^ h 
wee eubeeqaentiy Government of India [hat a cen^Erelfd 

effort ihould be mode tn secure fuller niud mere neenrete uiinrmntiatt OoUKicuai 
of live tubera, mecordin^ty+ began ia nrfive in 189-1, end fiontinUAl W be reWl^'ed 
during the enbeequent yearw It wae egTHnl that the yams u 
shnnld be croStiv^ated in the Itoyel Botanin Gozdone, Calcutta Th*f ^ 
therefore being eyidematiaelly etudie<L A pielLmuanry oad unofficial 
hue oLcMidy appeered. written by l^ein end Burkilb end dmCfiptlcine ef certeia 
species ha^'o been given in the Jouj-nn/ Qf the Uengat Aeiaiio .Soc^yK but tultlw 
matertfll end tnnm detailed infermation are doomed ^wwittwi before the fe* 
report floh bn git-ett to the public, and thia seome likely to fHHu™ tlie 
a mronogmph oF the Indian ■pocioo of tho genua. All iJwst m'od be mUfOiptaa 
horo, thoffiifnm, il to ebbrm-uita tho Dictiorvirp erticio, end to alatiMt iPd 
inenrporete fram Fmin ftnd BurkilJ'n pnciimiiiary report fond all other ^*6™* 
pnbhcatione) mch additional iftformaticin oe aeetne cidciilated to bring the prs«ni 
aoenont Bbieaet af exhiting knowledge. 

I^ein l.c.)- tketebea vory briedy the dewihrntion that mesm 

likely to be followed 'm the future. Tho Bengal BpocliiM ere referred to tw^S™ 
g^tipi according oa the atoma twine to the loft or to' right of tho abwrtw. 
Thfi brings the fnllowfng together a« ihooe that twirm to tho left^-P- 

twine la the right, r*. wruiritin, and 

liVithin tbaH groupa the specioa ore aaeofted acoording to the etieract^^r* of ^ 
ieevea, mdorOAOCnoei, cepatUBO, ao«{^ apd aerial huJb#^ It may bo tHfifttl ^ ^ 
forth in olphabuticaJ Bequenco of their mmici Iho oeenomio infontiatioii 
chief Indian apeciee end voriotiea t — . 

D.I aAidata, ij*m. j Prain, JLa. ii.. lOd" ; D. ofa&rdi. i D. WaUichi^H^^ 

/., FL Br+ ind., vi^ 295, A plwt oultivitod Ln Bongal+ A»em. the Ikw 
South Indie end Huftiia; ifl the hiat nrovinofr it ii apparently al*D wild- .. 

D. ilala, ; FI Br. Ind, vl.. 2U(t; Prain, 1<W7 ; i?«. Foa ^ 

143; ill., 2i8 ; CirCr Jloy. ^f. ffenJ. Cir^loft, l^O.'S, iSi,* 10-^. Tlie 
Yam, the Barhiulps Yum, JlAum. This aeema clofoly allied to the Chin* 

il. BrnWalm*. . 

Thia ui tho commoneat of all the Indian ouiti%'at<4 yama It ia a 
with quAdiangalar winged et«M» whkh twine to tho right. Tlie capauks 
then long and iba aoeda wingtd all round- ii«avoa rather ahorply 
floroiweiK* only accaeioiudly produced and often rig'Sog In atructure- .. . 

frequently vary targf^^ SOTnetimm four to right feet In lollgth and m 
the thiflb iCon*m. For. Rept*. S. CirtL MaZ, May ISdOh 
rind globular like on averagtHEi^ potato. One or two aperies of yarn 
qupntly alludi>d to ip Sanskrit hietatinv^ and thia would eppwir ** ^ 
iibo form moat often mentlmedr Roxburgh iiarigned four or five tubrffl t* " 
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WILD AND cultivated FOBMS 


MrtliiEtit# 


WWt* Ymrn, 


tSflfrwi'nflni fUD. 


dtoscorea 

DB1.TOIEISA 

D^torgo&t lHib€re 
rdtofiwciflr poiitiotw, cWojJy (forVhey 

OnlilwlnB TThito througliout i^'^’iuft Tfliiiiili»h, on4 flodt ^i»hoHy 

purple lh™«gh^t m i eiin m dl-i-ll- «<1 

sji .» -c. ,»«■. 

IW3-4. No-iM«)- TheaomreM folIrt'M :— ;in Tjortl. Hio'Vliit<f Yam- 

(a) Y>r. «at« profwr ; D, in Uwigal, 

ttie is BHi*! " *'“1®^' “^J^Vn^^Vmnn-w lh« D«™n. SouOi Indio, 

Jkaum, %h.‘ United Proi^inixa. tho Lcntl^ 

Bninui and Ceylon, li \*P”. .Th Fiilter. Fu!d and CW, CteiM. 

(6| gtelKi^^. 9^ ^ Vam. Th« nljc. io * 

-p«“''" >'” 

Al«1jeolimborr»iriyO*te^«<£^^''^™ plant*. H.. lOdfl- A 

0. ungutnii, ( ^4- ® ::’th- fomti^nd iunglw of 'Ite I®*™'' 

luff* climber rtwt with MucT^'ionm- ^ The tuber is only ootett 

in Not*! to Blmten, «liw Chote 

by the poor or in timoa ol ooBretty, ^ ouifAcIta end P. e>i*pat», /fen*.! 

». bnUUan. t'""-- n ‘ iF,’iid, Duihie mid FiiUor. 

UnntBnn, Farad. Bat., ISO^ t. - 7 liun. Hooker 

Fiildand V‘'SlTrunen^i” "tete of the ouUivBted 

n. C*t^. iiL. S7fll obUb tm* " tjm ^ thicket* of 

BlBOl" Thit fnidy f'J''*"™ bainaW* than btoBit 

India Bjud Bunnifc- ^ “ drttincl «p«iie*- P“ bright ehining sn^m Mid 

uid tbn He(4a wingsi<l ftt Thn mm roundt not l«1ff3T 

iho tramvernsH iwrvD* rMt « ht^pM tflart numflrOili little tuitSn 

lh«i A laim'a flit. Tlw ^ni, Tlwpineriftl tubem ftflerd 

by wliieti iher pUnt limy bd ^(Miiiifwd- Tb» imdprgroil^Kl tubenj 

which tho varietlcB niBy bo inlom r^l^y boilod 

of the wild plant ore inaipid Jind the wild fonS# 

mad WAflh^ m nUlJiini? wntw iirflcl^f food in t™* Korclty Mid FwaM t 9 «L 

coltertitTly conolituto n fniHy 

rBmiflo. (ct- AcoBtB. Tnoel. * of tbi* vmrioty tw* often 
(o) 7*T. hnlWfatB. p*op«.—Tbo 5v inltortnced forma MO ipokan 

dM^nBtcd in India aa f*- “4, «m njaulaily eaten, thonsh inoro ObhoU* 

ofS the Otaheite Potete. ,Tho_wild totart *«,jt p,ute. 

liittw tlwn tbocultivBted, An interMting b» _ jj Lnrymore} of Bood- 

CldiivBti^ It ia in A foiriy provatant clunher in 

tHisivB dlimbor, ofti®!! oo^wirtH t™^ moio BOjntfMtod Ibelosi^pod to all tho 

v*«wjaul»t naikiiM which m W a ck»mbuti®ii ol eh™ 

apacieo mot with in Upper Iniba, . eften vory lMp^ but 

Tuim* hdw pot boon acwTup^l^- *Jbi*wJiL Mid ii*d for «ahiiVff DfiofipM; 

.pp«ently not oaton. J" and uaad in IMb- 

wool, Scmrart aay* that m Khajhan tnoy 
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THE INDIAN YAM3 


DIO&COREA 

PfiHTAPHVLLA 

Tmns 


lit, ise. 

wild Ymm^ 
PHVIH TifOi^r 
rotonkiLUis, 


Ui, 130. 




lii-, l^L 

Jloii <iJa- 


IXE.P^ 
iii-, 133 . 


i>:e:p^ 
iil., lat 

Dji-P.. 
IIL, 132, 


DuE.P^ 
iiL* 13K, 

T- m, 


m'lHhm]; ulk L*wFtmct» {o/ 7S. 7«| Cflib thiim {w W&L 

*uiJ HMnArkA tlmt tli^y ans mueb luwd in ^oahin^ wimI biuI aler> la inodicitL 
nii? MMw tnl»Fn» omirakixg to Alkkuloiu nro in Kki;ttiAOn knuwn hb pua. 

nri li?n App^ffu- to ngai^ thaiti 4 i 4 pouonoiu. 

D. dsmana, #«*. < Br. Ind.. ri., 3aft; Ate. BeL Sun. /mV.. ISftj, j, 
274 ; 1003, iir, 143, lli9. A liwrgo climbor of tli& tropkal foroAt# i>f ^ 
Butda Slonup timing to tJw left, BOmotiniM prkkiy ; loavw 4igit«ialy 
aor\^jil; r4i.p*iLU> loojn^r ihati lito^ul olid Hcda wingwl ttt iho imly. Thm 
wild yaiu ii oXtfiri*ivTjiy uimkI Q« a fajnino loodi ehiflfl.y m Burma oad (ji^ C^nlTii 
Province and Ct^ntfol India. It ncvar to lui.^'o twwn cultivat^L Saiw 

’BTFitepa, lipwavw^, 9*y tho ivoU ans highly pobDnoLi& juid iMiWo mtoiiwtimi but 
am madfred adiblo by boUmg imd ate^piiig in rimiiiag wator, iKU tj^atrewHl 
Ixrtng TODNitMi two or three timan, G^uiie [Lb. IQQ) 9 M.y* that when tigm 
kill raitlo, tius villa|^m inaert a quuuitity ol the lluiir frotn the muniW 
of the iMja iarfcil into tho body of the '^kill." The poimn jnernuHtn ti^i 
W Huch nc extant tliat whan the t mtOniA murl aata tba It T-wwww 

infatiHvtod fkod rafld, and Um vtUagarit then inokB short work of it. RkUej 
PL Naime inyoortt. /toy. 4b. iSimtU Brartch}^ Wlj ^pt^cl 
tho tuliion* being uahI in Mto manufaclore pf dart poivcKi. (Ytarbook of Plmrm^ 

t> rwclcolfcti, Phuii. Bckq. IMS, \U lUOfl. Tlie ^Lidnayr^imptA 

viirQ. Potato. A ■niah climlw aoniewhat-like l»- •viafn but maregracenJ ■ 

ot H invid jpTP#^ colooTp tho itaic. twininig lo Inft and dotted over with Bnult 
W4irrtdika ^p^t:klPI. l^avps pubeecent renifoctn Or Orbicidar with aharp ffLipaiftf 
tboma. I^tbarv fBaclculata, nomeTouai iiHUidLy wldte+ but in. Baniaa Hod ths 
Millay raLandA a foi-m, exist* whieli hna redi.i,Pih-OOloured tubere. Thid ii ob^iflodj 
ilon^ied Iniin tho wild «. -ihIhumw, which differe only in the foot that tiw umw 
reotjeia are amnnao, Mlich eonfuiioa aeemA to uxiit regarding th* nofflo iMaiwi. 
Ifi mnv> lODiuitiai of South India it dnuotea the whit# roxuul tubrtv of um or 
raeea of y la Othor provineen it ip n^lrKted to tli# prwpt plant. 1 

fouml {during apeeial invYfitigationa tonduetad in 13B4) the 3ait#r uaage tknmrfir 

out B^rar, a-here the eluatonKi yam hi fairly plontifiil nipJ popular. It ia erdilWi^y 
grow'i^ a* a gonien orop uear tlio holUodteacI an ■taia'^l ?J fMt high Mid 2 to 1 
feet apart. «fuiind pq^-leAf hounoH, or In lielda,. along with the brvifoL La 
BOma fcNcaljtHw, u f-or oxottlple Xirmal aad IJaaiwin in Bombay* it la piiltjTated 
aa a pure flold intip. Riii>xburgh EelU ya that in hi* day it w-aa grown to a Ota- 
aidwahlo extant in tha vtoinity of CatouttH not only for food hut to niake atafth 
Being* in aoniO roepeota. more like a potato than a yam it ia often tailed ttie 
polfHo of thill ofid that plaoe^.^* " Ka™ Potato."' 

* - * imiO" 

383 ; i>. nuiHMuforw, ^ lOfl". So for a* India ia oomspnipil 

liowovrr, it would appear to be rarely if over aujtiv*ted+ thoil^^ tha tnbet* 
are regularly coUnoted and oaten by the hill Iribea, more HpeciaJly in tim* 
of floaty «id fazmne. It ooeufa on the lowf-r JJorth Wait Hicmiay a, in Sb?^ 
Sikkim, the hilla of Bengal to thoae of South India and Bnirnn, dwtributed to iha 
AlaLay IViiunaUla aud China. It ia very often called ban. (wild! a/t| or ore (yarn]. 

eAona^ifu. [C/. Wood. Bai. Smr. /nd,, ii., 143.] 

Var. tWlBphylla, Ve/jFf (jp-K' t Ptain, Lc. 1001. It -wP* 

prebablo that thu ahould Im retamed aa a dialinct apeciBo. It i* a hufga climuif 
nwt with ou tho lower Himalaya and inoimtaina of Benisal (Parimalhh The 
tubere are oditllo bat th# phlUit ia not recorded oa mol- wiLh tUider ciiUivalieit 
D. MARilllonl, NBoB.rf i FI Br. /nd,, vL, avs fin part); Ba#lianaa-HitfHiaH«V * 

Atx. X^'hO|.* IftSi f>. p/oboH (ip partj. />.E.P. TLia eidtivotod plant ■ 
0««Mu>iiBily rtw^t Irith in Rjngil. A>Mai «i4 

O. oppHiUlcUl, tim. J BmA„ Bl. juA., iit, (UM j FI. Br. /b 4„ vi,, UDi A lifp> 
rlimber with turete unotwd branehre aud with tho \oitvm alrcbOat oppo*^ 
It 1 * a of trenienl India from ih*- Dooean ti:^ Asaam, Sylhetv Chittagt*f' 

Bii^ Loi^Oq and Claiim. It ia wild in India but appeare to be nuUtvoted in 
3[al&ya and Java, It i* am of the moat importon c wild tul^era with the po*p^ 
of thn IkKwfui amt CNitral BofkgoL The reot and aotinl tubera are «iN^ ^ ™ 
aa the young flowvting apikoa. 

D, ji»iito|risj^ 1 /.,: f p. triphylU,, Bexh.: FL Br. Ind., vl. V‘4S i B<c. BH-Sun. 
f*"' *iv f. Fwi**. ^ng- Plitnte, ii,. I0€4; 

^■art* MaLr vanp tt. 34+ 0L5 The Kawan or Fiji Vam. ilct with throughout tioplf* 
ludia on the hiwor hJll* from Kumaozi to Buriuav ^lylod «ml jllabw=»- B i» 
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WILD AND CULTIVATED FORMS 


dioscorea 

Cultiv&tidn 


nillllH FMdiL 


mwMmm 

“1 MWt^R ™nfti»«l Viy the p«pl* oi Indie a* 

tube™ Uf« largely e»t.= in tEr«.™tnea whe™ 

rSji?nvAT<(.iv.-OI.h.y™..bo«b-|'^l^^ 

rj-si‘'Sf “‘=SSB 

oiav Kitbiii the vorv ilriwt tract* («ich a* »omcjMrtiOh* clJUjpnUna 
Sbl. the We*tcm‘Pa.ij4b md the DeecanJ ^ i*®. 

fouDd. Wild v»ma *ro alw v«v prevalent f 
taut article oI food with tlic poor, more eap^ially the . 

uncultivated tract*, and in tlni« 

flMiMt nrauilfale value. Lewm (Wt/d liiuet S,b. Itui., isiu, -<l b“J» 

S*b the hilts of that coiintiy wild yams arc so pkntthi 
able to scarcli for food, nce<l sta^o. l£ 

drawa from KHntniatidu and Lucknow to ^H'^'idatind 

.5 ‘if 

rr. ssi 

‘Si™Ld™iSiXd‘w«l 

merit Kavitiff recorded their Sanaknt and vernacular names. BoxburKn^ 

K4TS De OaSdolIc (l.c. H). 

in Itvlm * but he bund «qm ot them wifdraral neither he nor ri<Wjw 

Thi. to i|?». ?'.««“.• "Si 

or one of originalU* small extent, in Didia, ariainB ei _ -u-wherc.” 
specie* aa^itmlcfined, or from foroipi specie* 

^e abecBCC of distinct names in each P™""“ 
eultivation.'* A very extenaive asaartmoiit of vemaculw . . 

,«■!« to r4.«w. h™.vc,, by P~n ..J 
atuplifv mutoriallv the tiame* given *kn irmit i!cntres of 

.Isally substantiate the opinion of Imit* being one ^ Ti *“nta 

vrigiijal ntoductioii {it not the chief Asiatic een ) . ' j. 

liJiv that both the aweet-Fftatoaod ‘be ordinarr^toto. ^g more 
able: have not onlv largely supplanted the yams bnt usurped their riasitc 

Tw j>.to. i.. 3221 -y *2-‘ Col«».to,.b» k. dij. 

yovcndCubL iwl St. tbraiibBO found the S’nlivw cnimotmg two bo 


AsiktIcw 

UAbllal. 




DIOS COREA 
FropagatiDn 


THE INDIAN YAMS 


fA roots. “1110-36 ’s^erc called in the lanf^gc of tho bkndcq 

St, BonungOr Age^ and Yum*' The last meutiDiLcd is 

and ma.y ho d i a n iL a ^ from lurtlier coosideiatioiip but the former (it u 
nearly certnin) was a species of Thk the ^paniaids fid» 

ignorant of Xho language of those islands) cflllod narno, mamo, mhaa^ 
AsiitMn EfeJHut- comjptiona, it is supposed, of an African name (with which they fron; 

already familiar) for a siaular edible tuber, Ousitis {Hist. 1605, 

237-®, raprintij^g Garcia de Orta, 1563^ Voti^, xviii,^ 3) spmka of ik 
African slaves of Portugal eating the tubers of a which thfv 

railed inAonio. Hence that name hnd, at an early ^iate, reached Ecirope ] 
and India. Some of the companions of Columbus had doubtlesB seep ihi I 
inkamo tubers of Africa, and w^ece thus ready to assigri that name to tk j 
West Indian tuber when theiJ attention was dm™ to it. To thb fb i 
cunietatice is accordingly due the constant use (by 16tb and ITth ceritoir 
writers) of inkamt (urj as it nltimatoly became, i,Aofnc and finally ^w)ii 
a generic donondnation for any ond every edible (starth-yieTdiag) tuher^ 
BmimiriK N'«w. There would Hoem little doubt that the Indian word dlu (in SarubrC 
and Hindi and ofo in Binhaleao) originally denoted a staich-yieldiDg cdihlt 
tuber, possibly in its earliest signiheation the edible specie of 
though in later uaage it came to mean Amoi*ph*^i}h*tlhiM and e?«i 
A prefix was employed to denote the separate sperisa. 
Hence we have in Sanskrit the dhndd/if (elongated dlu\ madhv^u (sweet 
dfw)p -pinddiu (round <ffu) and rtiibdfti (rod-dfu). In the SiinskHtic vrf^ 
naculars we have Himikrly ckupr^hi, gumniifa-idhi, kartia-dltiy 
AbnigiMi jfMiu-d/u, jAndniitj rotd/u, and msnidiu. But in the abarigiiial Iftngua^ 

Kubw. there is a vast assortment of names not only perfectly distinct from 

other and in no way traceable to the Sansfcrit^ but which have eithflf * 
direct specific or in some eases even a generic signification r—o/c 
beng<hnan, btr guH, Inhngu, hdin, kniss, kris, ry^yauk, pwH 

fi^na and for (or £amrj* Most of these names (many others might be 
given) denote knowledge ptiof to the Aryan conquests of India and thia 
leave no room for doubt that the cultivation of yama is quite as ancient [if 
not more so) in India as in any other country. Infleed from the fact lUt 
names are given in the West Indies and other tropical countries, traraible 
to the Bon^mtp or to some Indian vernacular^ there would se«m no di^ 
that some of the beat-known cultivated fotins in othar regions were deri™ 
originally froro India. And what ia more curious, not a few of thw a» 
being brought back to India to-day as special West Indian plant^K oblirieM 
of the tact that, juatas with the improved rice brought from 
the iuperior woobsheep froiri Auitralift, they bad been procured in 
first tnstance from India. 

Saoda. PropMgaiion. ~Tho yam may be propagated either by raeaii^ of 

aerial tubers or small uirderground tubers or portions of large tubers- 1 
the former be employed^ the first year’s crop is poor but the 
excellent. It is preferable to u«e aete of the onderground tuber wrighuij 
S4L about half a pound. The best soil is a deep friable sandy 

Stiff heay^^aotk are unsuited, as the tubers cannot expand prop^dy 
raimf*. good dnunage is essential The selected land should be dog to a ^ 

siderable depth and fairly w^olJ manumd. It is t^en Unedp 3 to _ 
feet epartp and the seed tubers set on the ridges nt distanc®* ® , 
inches. Some cultivators prefer to start the seed tubers in a 
to transplant to their permanent position when a foot or so >** 
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DIOHPYROS 

KUftZIt 


THE EBONY TBEE 


ilL, 130-5& 
Kbatiy. 


Tlabw. 

OAh. 

Uam. 


DjI ilkl Tan. 

almniDa. 

^twnST*. 

MAThJA- 

woad. 


DIOSPYROS, ^ FL Br. Ind., iii*. 553^72; CrHtnble, 2kjL 

Ind. 453-63; Cooko, Ft. Pr^g. 98-107; ?mm, Brtif. 

Ftanis, i,p 651—t; Brandi^fp Ind^ Yrecj, 428-36; Ehesacem. A falrlj in^ 
port^tnt gcniiB which enibyBCcs about 5& Bpeci€s of Indian ionai iiwa, 
Thoj occur chicfij in South India, Oeybn, Burma and Eobu^jh BengtL 
Only four extend to Nort hern India, while the genua may be oaid lo ht 
not repreeentod in the Eoatern HimnlayB. All the apeciea jicid iwefd 
timberflj of which the best ere the vedoua forms of Ebony (/>* 
nnd JK known in the %'eruacularB o( India as dm 

or H^adu. The most iniportant are :— 

£>. EbCDum, FL Ind, iL« 6211: TriiTHBJi+ FL ijUp 04r Hi* 

EBdK^% tbani, obniu, Undu^ kh^ndis^ fcmi-ii, ioin ucAdp ntiUuti^ Mhengatan^ iniii- 
iati^ tukiu tearf, bak^ m^ktin^L kfirunkulf, mfillaiL ftwluinaro+ ott.+ ete. A krai 
tm not V'ery C4ili£tinil in India, whem it is fciind in tho Dweiu^imd KuiiifAk 
chiefly in dry eVcrgnMn fomU! in (Ho Coded Dulricia. In CeyleDp hoTOw, 
it ia yiflB id the chief wocc^ very cQltUn-on in the dry riDfpoiiH of the Ncrttm 
PftivilWwe, [Cf- Herbert \Vr%htir Thi Qenut Dio&pjffw in Cc^hrt, iU Mf^rpkal^ 
Anatvm^ &nd Pn^efWwty, llW,] 

Tllh* BpecieB is perhnpa the beat *hoifiy-yk4di£ef tras Mid the only enn wkkh 
gii^ A blBfk ^arE'U-oud vHtheut strtHtkai "or mArkin^ GanibSe 74 Lb. k 
ih& avfirapv weight per cubic foot for the liuort-wood. Tn Europe it u tfitrt* 
grivoly usied for om^icntuJ tumory, eabinet-wotk, pianc keyt, fulen* etc., aiMt 
in China for ohopaticba, ppea, can'od atemd# Rnd vaac^ Ebony do« not apppar 
tn bo oxportBd fpora Indta to any matBriiLl extont, but in Ceylon the acertgr' 
for lS1>2-l1iU2 were 3£M> tone yearly. The price Gantblo at 

Ui 165 Rb. per ton. ^ The Yn^wit Fortairr 11065^ xxxi^p 37, epp.j W 

£10 per ton as tho price of Enet Indiazii Ebony. 

D. EmbcyeptsrU, Roxb., Fl Ind., li, 633; Hof- ^btt. iFid- li, 

30. Il6p 240. ete. ; iU.. 233 j Tflll>otp LiM Tr«#, ejfc.. 2U t Trimen, U ^ 
TlJe ffob, ftMiicur-kendL ItW, Itiafoorf, rt^mOtitOp poni-cAi^ 

hnUcl^upra^ tfinilf tindukL tushartu, 6^, FitiiifAa, mnan^hik, ftc-, 

eto. Adeiuw cv-orgr 0 i>ti tnje found lhrau|fhout the creator port of India in aMy 
vtol plans iind ncMir atreains. It ia fr^qiiciitly culth^ated Iioth for n^ifflanicnt tuid 
fur ite lar^ rml+ volvsty fruita. 

3[nny writera vpeak Ln ^^enerol torma of a ^iKi obt*iHfid from thk pleab bol 
do lo in iuch a miinner m t* Hnjjgoai a eenfiioion between u true gyiu aniiie 
oxlreclr prepared frwn tlie fruit, she pulp of which k used, in buok-lundiaj;. m 
in pj4m of tor for payin,g (Ho eeama of boats. Acconlin^ to eome writCTs ^ 
pulp ia uaed direct; Othcra aey im extract or <Wect ion i» propUTOil- BuehjjeiO- 
Hamilton fiffat Aac. IHaap, 1633. I62j thuf ikwibaa the pn&owa 
Beng^ i—y It (the fruit} is benton in A lor^go fnertor and the juiM 
Thu ie beilecLi. mixed with powilcrDd chareoiLl and Appl led oiiCO a ycnr so ibi 
outflido of tbo plonkfl.^' Duncan Dyts nnd X>yi*n^ i» 3^*1 

obeervoa that uie luilf^Hpo fmite are paimtbd in a mortiiir and thMl xsp* 
*ix or ioven ciaya Ln wafer mita th*y hAvo dacempased. A ffUfumy acItfU^ ^ 
oulto* which is pound ofi and the sediment thrown avtav. The bruwnkti bijuja 
thiU Obtainod ia uaid in dyeing fknd t*niiifi|s. It is moSe into a good blftck W 
Mog Wmbined with mytolNklafu (T>rjHi#fiir(a r arkiiMj ahd prctc-aulpbetc <» 
iron (Afrin^barAJ. The infusion ia largely omployod for tAniiifkg (iMhLng oats 
linen, and it makea theso mcro durable, 

D. K«kl, t/jHt.—A Ainoli tr» met with in the KhoHia hill* and perhapi 
in Upper Burma. It ia rultivAted Hero and tiicre ox-or the moielor 
IndiO- OB a fruit troCp but ia only suitod to very TftfffC goidemi- B k 
Dat* PLtM or Fersik^djw. und in Burma appi>arti to bo known a* 

TTw fruit npanH dUfifEg Auguat and ia about the size Of * *PP^^ Tkli 

twin olmond-lilm itetifwi. Tho rind ia of a ricJi, ruddy colour. U haa* 
dteegreoabla odoiir> («id in flavour ia eitggi^iivo of ah o verrij?e app3e== ^ ^ 
pTOAon'o ia sold to be made from it by the ^inm, [C/^ Rexk, FL 
Eirmingerip Afon. Gard. Ind. (wi Csirnttm}^ 22I-2L] _ , 

B, KcuiiH ^ftrTT. —On# of the moat ixnpertant trra of tbe Andainan^ 
in Engitah iLLnaucwnon: in BlU-ma imkmb, thitkya, and in the Aud^jT 
perAodd. Gamble romarka Uint tiua wood Would bo of gmaC valt» ifl 
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THE WOOD^OIL TEEES OF INDIA 
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Thi» lonnar ul wOfld in th4 bflxATS mjic«d wiUl dAmn^or (tlio prmiuce cil 

aa wnoh ml ii muiw} ft bottle. Tlie oi^d rnAkwA fair vAnua^. 

It huji ft itrong odfMkiba-likti em^ll iumI wduld probftbly tifteftil in 

Ono nt ioAEt of tbMo oiU muat bo rogfttdod m afforded by tbo ptmiit ■pwdH, 

whotbcf it bo ftccoptod m dlAtinct from if. tn rbi nh ifor oTily a i^arwiy of it, 

D. Wtrn. 3&C., 1832; vi,, D. l4r6)Pfahui+ FI 

ind., ii, Oi'2 {in port) * FL Br. Ind.^ i., {lit pftTt). Fnun Epoftka of Ltiii ai 
ft tftll tms mot with in Tippofft, whoro it in fmown ns H« renwria 

thfti aft BO ftn obftork-or m Buohftoiiri-HftmUton ^pAmt«d hia ifrrin 

from iffrftJMfTiu*. on Acopunt of thoir difTorontr ocoiinmlo proptriUft#, it »qii 
bottDf to loai.n tiro tmo m distinct spoetos. In a lottor to BoxbuiTth dat^d 
Ort. IA BurbftmMi'Hftinilton sfioftks of four spocios of ** " found hy 

him iti ChitlAROdg., wKicb doubtioss incladod tho pro«o»t 

D. obtHSifoUuAp rr^jv.~A Iftrgo deoidnoiiB trco of tho tftg fOfOlta of Prom 
ftnd Mortftbftn. It is tbo in^K in-koht-. 

D, UbsDt, ffftrt., FL Ind.f &1U. AtftJI overfrwn tr&sof Assom, CKirtft^mif j 
and Buntrjjfci It ii bwt known aa tlio Ao/Ion^. BrondiH obBm'BB Ibat it ywldi 
ft BDinJ^duid reftiii, ftnd it is deHoribad by Hooper am white {^rpl. Lab^. /vf. ■ 

Mum^ (Indust. SerO:r ?4h Ganiblo apeakB of tho wodd bS good but ftOt ; 

ftuited for toa-boxoB. Peal mferu to it na omployftd for oanooB. This il pHOib^ ' 
the tree mentiDiiod by Robiiuon (i>cjc idco+ : 


iiilao-L 
Bog- 


Woi>d-4>lL 




On. 

Tlmbon 


D. tuJtHSPculatuB^ FL /puJ.p iIh^ The Eng Trecp ls^ 

f^KKE^fu A large deoldlioiia, gr^gariciufl tm forming the “ in foresti" 
oI Bxmiift, Chittagong and Simel It is eaid to be very charaotoristio of 
laterite mih and to taice the place of the #al in Northern and Central Indk 
Ofeo-resfa . —It was for tome time thought that the en^ tree did rw* 
give a wood-oil, but Mf* J. Oliver explained that it Welded a thicle oal 
or rather oleo-readn. The reader will find ^Ir. Oliver'a most biU^estiog 
report in the Didunuir^ (liL, 160-1). The method o! extractioo ie 
aimildr to that for yar/aa-od^ explained below. The congeaM resdi 
which reniaina behindp after the removal of the oil, is seraped oII and 
for torcheB w'hieh are made of rotten wood^ tnixeil with the reflin and rolled 
ap Ln the leaves of the jouAhUj a apecies of acrew'-pine. In eome locilitb®, 
however, the rotten wood ia ftoaJced in the oil itaelf and wrapped up in 
leaves of a palm-aafti {IJf-tinh^ prUfftti]. NLabet (Borma Umkr EnL 
Rule dmf Zte/ore, 1901 p 365) saya that twenty years ago the chief lumiaaiat 
uflod. after dark throngh. the rural tractep except thoAo of the dry los* 
within easy rcaeh of the central petroleum fiel^* was a small ^rch 
a foot and a half long made of chips of dead wood and the resinous ou « 
the kanjin or wood-oil tree If, tatrfflHaittjf rolled in palm leavca. - ^ ■ 
These kanyinai torehca were sold in bundles in ever}' baiar. Whiw 
burning they emitted inci^sant amoke and a strong oily smellp pnng^^ 
and di^ring vastly from tha Enropean idea of fragrance* At ooe tirw 
the manufacture of these torches formed an industry wherever the 
oil tre 0 a abounded ■ but now, in consequence of improved conjmunicat^ 
and of large imports of kerosene at low ratea^ torch-nmking is only 
to in jungle tracts in order to eke out the means of liv^elihood duiiog ^ 
yearsp when the shadow^ of misfortune darkens the tlireshold*" 

The oil is used for waterproofing bamboo haaketSp etc. ^^ith 
to the wood^ Oamble {f.c. 72) eays^ " The Eng k probably the hwt ^ 
woods given by the speciea of Mpferitcurpn^^ and it is in cou^ideri 
demand and use for building and boats/" In point of weight it 
seem to average IH lb. [C/, Brandis^ Ind. For., 1875p i., 365 ; Semkn ^ 
^Snl-., 1300, £*, 63fr^7.] Hooper [A^i. led^.. 1902, No. 1. 15J 
& tBimiii extract obtei&cd Ufooi the bark oi thi. tree. 
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Industrial 

Usaa. 

CapcrttloBu 

VftmjiJik. 


CbfdJb*. 


TPiSgd-ajl, 


Swdik 

VwikbsmT, 


AeIhI 


Medioljao. 


that the extraction of the oU U nob pui^ued there becatwe it ia nob rt' 
piuiiemtive 

Very little is known for certain of the industrial oises of the oil, stiJI 
less oE' bUe rc&inouB concretion as dtstinct Ergm the li^^tiid oiL Ttie 
fonner ih fairly extensively employed by the Burmese for toruhM, nnd 
the oil is largely used in preserving bamboo wickerwork and in paving 
the Beams oE boats. As a varnish it is believ«l to protect wotwlwork bom 
the ravages oE insecU. In Europe it has been in fact made into a vambh, 
ami is FepotCed to be a liseftll ingredient in lithograpbic ink. It was is 
the Dicriortar^ pointed out that an ijuportant way of utilising the article 
might be found in talring advantage of Mr. Loidlay^s discoveiy that it 
acta Bfl a ootvent to caoutehoue. Sir W. O^^haugbnesj^ remubd 
fifty yefna ago that it would likely bo found a perfect Bubstitute for tb« 
expensive balsam oE copaiba. In the Jounwif U^eniibcif Society [1^02^ 
141M) it is aiftrmed that " Cbinebe wood oil ” h not suitable to repkee 
lins^ oil in the preparation oE varnishes. It cannot be heated above 
CapitGi (April 1904) gives useful patblcukra regarding {Jhinese 
wood-oil—a substance which cannot possibly be mistaken for 
(seB p. 4-6). _ 

CAw«rJ« 07 +— 'In the nrUi be louml an ebetnurt of rCfulU obbAiJHd 

by the difftinguifllied Authors In the pharpMco^raphia. itort recently Heopo- 
has pehlkhed hi* exAmination of the uunplee proeurod by K\w Bepertef on 
Eoonomio Prtiduct*, from which dw folJowiiiff paMAj^ rosy btf fumwhod 
KighLecm aaznptra of ^arjtin baldun from Boinhay, Modro*, TippefA> CbitUgo^. 
ARAAm ozhd Bumin had b^n lubmit EmI to Aiuilyal*. Tho Apocide gravity reugn 
from O-ffS" to ihe pt^reentage of votatilo oil from to 7 I-J, and tJw 

Aoid number fiom 3 12 in ft Dkitta^Dg Hamplo to 21'0 in nna from IlaiigCt^ 
Thpiie oilB> procured from ^itrfclitrtJp*. fh if*rr«r otc.i wore virfy EmsgeuT 

in AompOHitiDii and physiCAl eaotentft. Aod would l^od OR* to thu 

udultermtici'n mb prAOtiKod in certAin quarterB. Th* bdlifatll by 

Bad known in tho triuJo a* * Jcrei" ia more uniform tn 
poflition. It hAfi A thick honoy-liLo eoneuiitonoe with n high »p- mlil ™ 
value, but a low proportion of volatile oil. Samples of tho [>loa-reiM ct 
J»r And »- pdr. «nriftFn«tMb' DolloCtod from botamoij^ 

Authontkc BonrotM from Uio Andamoiiflv worts of oxcoptiaaAlly good qufthtyr Tl* 
vbomioAl vxamiiiAtinn of a iwriea of baJflAms of thie clutriurEor ou^lo* 
»eO|miHr their poeuliftr roaotiortH, bo that it i* Eo*y to d&toct *iibetitutipni ™ 
ftdidtorAtioD*. Puring the oounio of tho inquiry a mmplft of 
&^Uth India, Allhoiigb IftboUod £ilji««r«T#rin^PT, wna found to bo ihn 
the twmoram" , To tho^ughly undowtan^yw 

ddTBfvnceri of compatntion of guma^ roHuiB, and olw-rwina, flamplfti 
enllactid from the iroee and tho condition* of ftgo+ eliniiUo, »oik vto.. 
tho *pnt.'’* [C^ Wi0mior+ Die Rohai. dt* Pffavix^nr.^ 1 litW, U . 236-T ; 
imd Wwk -d«. Qurjun Baifam^ in Proe. di»cn'«iii PharmaCfMit. ^ 

700~1 : JoMm.* bexiv.. 722 j Tschirch, Dio Harze wrtd dK 

h^Htr, IWOO, L, 4ft9-5J2; Hooper, Et-pt. Lab&r^. Ind. Mus. (Induat, SoV-h 1*^*^ 

jphmm. Joum,t IW^ip liXViii., 4.] j- - -lut 

Thlfl Bubetanco £■ not vory^ largoty used in Jndian modicifw, _ 
daeffi not appBftT to hnvo boon known to the e&rly authors* ^ It w 
ailud^ to In the jlfatAraiv but it i* not menEioaed tsy Dull in hi* l„ 

0 / cAb JF/ifbdm. llso moBt rocont opuiionji on tho aubjevE only ngw l»^^^ 
quotied. Ih-. Daugall and a^lbeoquontly Biloodoen BhinilT {.tffti- -Wf»- ^ 

13ft I, 4!)-&0)i drew attention to the pronertiee nf ths oil. The 
**11iD beat raodicai propertinB of thie oU are it* uaofulnetsa in 
glaetf and in all forma of peoriCkBiB, including lepra luilgom- Agfti^n: _ 

nmird to it* uafifuiDOBa in penrioBifl and lapra \-|ilgarui^ I (KW nol bwj^ n 
other loc^ stimulant which ta ciOre efficaciDua in thoee diaOftMn tttatl thw 
But in tho PkarmaeograpAia Indicn (L, Lft2) menttnn u mode of the **\^"^*^ ^ 
conductod by the O^vemmenl of India, and it la then added thal ^ 
wo have haard tha new treatment haa not boon a vuecftB*-''' C^A 
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■Samble tl.c. TlJwmirlj* that the Wooo of the gari^nttce U iiaed b TlmW 
hniue building and lor dug-out cauGHtf, as aliso for packing-c«ea, but 
S it is sooS doatroycd S white ante. Its largo aiM, howovor, makes 
k vablbirfor temirnrv purposos | logs *0 to GO f«t m length arc 
wmolimcs procurable. With o’oight ho tolb 

mens he hail oaambod avcrag^ M lb, por cubic fwt. [CJ. 

Revl Burma, ia$9-l000,18 C H'orimj J’forta Itept, PyiniwaHa. 19W, ie-7.J 

BZDlaiiis tho uses it is put to. Royle. imtmg in 1840 (Pr«l. /ite. /*«/., 1 7}, 
of wood-oil. but says it has never 

f^kiocr and Hanburv (Piarmoeop.) state that the worlds supply is 
obtainS-l from " Singapore, 

and that it is a common article of trade in Siam. l)> ftilhav • 
tenjaiha^" Gariaii Balsam is not an artietc of commerce m Bombay, 

■mall emantitiea may be aometimea obtained in the Native dojg s ops. 

The Government supplies have bwn obtained from the An^man Islands. 

Moodeen Sheriff (l.^^49J writea that in Mmlras wo<^-oil » common in 
2^’bi-rba^ti: be describes several forms 
Grm of Calcutta merohants, m a letter dated October 25. IJOT. 
took to sunnlv mtrjan oil in 40-gnllon cask* at Ba. 4i wr cwt. delivered 
in CUcutto\^ An otricinl conBapotidence in IWI resulted n^. 

that some objection existed in the minds of Enrop^ SSSS^ 

goon to engnie in the tratfie in innytn (ija^n) cu One S™ 
tKt the qffitv Of the oil varies very much, and 
The nuotation given by them at that time was Hs. 60 per 
te aC Re. 2S or il 6r. Sd. ^ cwt.. but this 
or drums. The Conservator of Fomats tn a conicmnieation 
was ol opinion that if an aseured denmnd 

difficulty in procuring local person* wiling to supp F , , _ 

mvidoo. the Buby Mines Division and 
be seen that verv little of a satisfacto^ natnie can 
the Indbn aupplv of this article. There are four ohicf centi« ol pro 
dueUon-BunEf. Andaman Islands West and South Tj'f 
The last mentioned, though formerly perhaps the moat 
luat veluAble at tho present dajt arttl therefore it may ^ 
supply, sueh as it is, comes almost excl^usively I«m 
ilmDian Islands and is exported from the port town o . ^ . iLjlf 
The returns in one provide appear as lb., in another w 
« pdlons, to that a combinHf statement ^ith 

oiriai statistics it is tometimea grouped with rwn, 
minor fareat produce. One point only seeJft* iciiU«tj^* n , 
the growth of the Chineto W-oil ( Aleurite. Ferdii, p. 46) a deebne 
in both the supply and denw-nd oi garjt^n haa taken p 

DO Li e HOB. TJfin. ; Luauintfos^. A genus of twining herN 
of which there are 20 spreies, six natives of India mid two of econonao 

blflopus, Linn.: F!. Bu Sf wb-BA 

Jfpore. ete., 1807, i., 107-8, 28fi, 377 ; » 

240.296-7,326, 352, etc.; Boxb., FI. Ind., ill., 313; Ptom. Beng. PlanU, gram. 
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:^91; Ddthk, FI* Upper Uan^. Plain, i., 229 ; Cooke, FI Priw, 
i.p 3^t2. HorM-grflm, kurihi-kahi or kuri^i or kurii^ kalfith, lAulh', 

kulai, gahai, hene, bardt, rotong, gdgli, botang, tctilaimlHy uhn, 
hmaliy hiilga, A wife iMi/iAera, simbi, beji mdh, Utarek, pe->\giipi, 

soinettme* given to this pUnt^ more correctlj denoted Cuamftputt 

Tftriatlei um Ri£ 4 t'—According td Baker {H. Br-. Ind,^ tbara orch 
fartmi of tliiJI piant. I*. a vutHcrwt AoniiAl, and »- a nmA 

or }t*» turning plants The hahitata ef thuso fornu ftrd nrOt eeparatol^ iwopded. 
He apparently treata of both whan bo says it Ottcvn an tlid HLmalayH hi 
Coy Ion. and BiimiB^ fupDending to ^1,000 foot In Sikkim, enmrtlnint eultiTnud 
Dutnbutrd everywhaw in tho tropica of tbo Old World. Tbo writer, howsvpr, 
in of opiniort lhat a miatako may havo been mmlo in linking tlld 
with the plaina plant, Roxburgh rEfm to two format, one with grey, the 
Other with black Bacda, both of which bo Implies are OUJtit'Jitod in Bajagol uid 
Modrtu. The grey-Beoded plant, w- fcijr4>i-if*, ie craot, Iloa twining hrmuchBi, 
and In about 2 to 3 feet htglL Roxburgb thoin odd*—" 1 have ne™ fi^urtd 
it but in A ouhivoted Aa already olwwod, thero waold appetf t* 

bo room for doubt w to whotliDT tho grey and tho black-M«d*d fdmii of 
Rnxbargh aiv thn two fernia of modem wTitere. or wbothor bath of Ro^bwgVi 
phmte oonetitnlfP but cmltivAtcil recea of one of thew forraoi In iwpdLir worb 
on oeonomie protJneta llva hoiw-gtftm of Madras li ™wad na r*. snd 

under oitbef of these name* fPHr/r*P<*Tii nr ra n palw is d»rrib«d 

aa grown in olmoet ovwy di$itrict of InduK but dually in ^ludrtii and Bombay 
It ifl a UttM diUtenlt to baliovo that tlia plant of tfao tropical plaint it tho limt 
Ha that of the lempeTatO Himalaya^ but of oqufito thia la by no n^ont impOifiUa 
Datliio, howDvar. aaya that aa grown, on the Himalaya it ia more rtbiBl, iM 
poda larger and broodor, and the ooodfl gney. ^foUiioh {Handbook hid, 4?n^ 
1601, iii., 1| epeaka of two varietiea: on*, grown ipAringly tn the Ahme4- 
nagur and Koink dutricta, baa creamy wluLo Eseda ; tho other, commoojj 
eultivatod, haa grey variegated aeoda But that tbia c-ultivatad pMl» abonld 
be rogordi^ oa n native of India m abundantly cOnlifitked by tlio eriataiiraot 
a Sanakrit name—^uloil^^froni which no dolilit tnony of tho abovo verna^mil* 
(ibidkAu oto) have boon cLerivod. 

CULTiVATtOi^*^(}i the plaina it maybe aaid that tbia pulw is 
either ag a green manuie or as* a cattle tood and ftwider. Mr. Robflrt»» 
(iSa^pet Fann Peptic) deab with the advantages of udug it as a 
manure. Since then* bowever, the subject of the jntlucnoB of 
cropa on the soil baa undergone a complete revolution. Their chief 
it is now believedj Lies in their power to fix the nltrogeii In the aoU 
the agency of the organianiB contained in their root warts. Few fnajiiH 
crops arc perbape mere valuable in tbia respect than the hora^g^*"^ 
especially when growri oa a fodder plant, or still more so as a gfpiatiirfa 
Tho advantages of growing the crop os a sovree of fodder are 
by varioua writers, Bobertson, for example, aaya that it pfotoa 
fcom 2,000 to 4,000 poiinda of fodder in two motitha, at a cost of 
R$. 3 per ton, and thrives with a minimum raintatl in very hot weather. 
The caae with which it may be cultivated recommenda it meat higWyjj* * 
catch crop for forage purpoaee, eitliot to be grarod on the laiid or E«^ 
the Btalla. Tbc plant may be made to grow at almost any »ciuoii ^ 
year. It requires but one shower of rain to atart its growth, but even U 
be not obtained, the seeds have the power of remaining alive for , 
in the soil and of germinating when rain does falb ^Vfter the renia™ 
the fofti crop it is contended that a highly advantageous JL,,* 

rapidly divas the soil, sow horse-gram, and in a month^s tinip 
to use the atema and leave* aa I^der. By thia means the soil w ^ 
from becoming baked with the advancLiig heat of siimmerj, and the f®^ 
left in the soil greatly improve it, even fihonJd the cultivator be an# 
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te tbo ent™ erap »s . gT«t, Theldlo^ng hri*[ ac<>ount, 

province by ““riorM t^ is’v^bttk cultiviitod in tbo Lower 

extent in ShnHabnd. and 

fojtpur. bo 

observer tbftt the tirao tor ^ g v^mbar thrae titnea on the samo 

^na of gtecTi *oddor per ^ Uharda^, B«>. 34) 

W5-, 1W3, >0.0, lOOJ.ncsuja I, Otib-divuion it is cidtivated 

in Komrup ami Darraiig. | ^ *'** , J U ® and Nowgong ia 

hr NepnlMo ond coolte _ Tlf/method of cultivation and 

imknown. Only one variety la po * l * „:tij mdti.TndA. About 

time of eowi^ and . 1 ^ 1 - seedint is d^irablc, the object 

B aeew ol «ed are wwn per sere; thin ^ing^ ^ ^ ^ 

being to allow the planta to c^p and spread over tns groun 

crop inay pdd and'Gardtn Uroja, pt. ni. f. 

Upper —Ihitmo a™ ru 1 \ iij#f/Frj/jn is croffn tuoatly 

t. Ixscci) BAJ that m tho IFnitM to T OQO fect> Atkinaon 

u m raiiiy'flc&ison biU ctrt iPh PhntM 1&S9, 68) makfl 

Slid Bolaghat dietricta, ... g,, abaerves that 

««;>n as a row or mixed c«p, aubordmste « 

niger aeedj only mr*ly it a pure crop, ^^ona iy^ however^ 
gtewa in the fiibi aeaaon as a second crop in «c _ ‘ MoUiaon 

?tilti™ted in Bombay as a Kji(/>'»•<- 

lays i«Mi participtee in the gtne^ T are rarely manured 

err,nn u„^,>Uirum). The fields in which ™iki^ 

otLcM^Cf thill dde:^ in three 7fftffl+ land is ^ lirtt TiiEatbof 

»d .skin two or th». tta» ”'“"i Vto ii™.»nr 

aewn in Julv. and may occupy every bnrth ^w. ine ^P » ? 

bnllockohoed twice a year. If sown in July, the crop wiU be tipc at 

ead of October or early in Novembw. 1>T«udcrCT Kicholaon 

.4lairrBs.~The crop is very important in this Fresincncy. 
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{Man^ t«l!ff ua tliAt it gtaWE^ on i}w poorest aoila, &ttd witiL 

the minimiiiiii of mmfall. Hor^ie^graiii l^ncl ijt aoldom naanurwip otter^ 
tJiaji hy casual droppinj^ of cattle - it ia usually pEoughoJ., mkil, 
anJ the Bced covertil hy a ac^ond plougbLiig;; or tLa ^etd k sjinplT 
ficattertd broadcast over the natural surface and then ploughed iiu h 
it lequirea onlr oiie gocni tain after appearing above gmuad, it freqti«it]y 
gi vee a fair exop when nothing eke can live. When the south-west maiiAooia 
minB are too late for l-dm^u [hdjra] it is frequently sown as a j^ubfititnie 
In September^ but it is also sown largely in Novorabe.r after the fimt but?t 
of the north-east monsoons* It k puJJed up by the roots, thrown mte 
heaps, and then trodden out by cattle. The yield ia up to 1,^ IL 
Nichokon {J.e.p lfi&8j ii., 176) givea 194.777 acres as the averogo uiwitr 
J>. 0//foi-»M for the y^ts 1B^9X Mr* H. Goodrich^ Colli^tQi ef 
BeLLaiy^ Bays a iuis;ed soil is beat auitod for the crop. The fields shaoLi 
be ploughed and harrowed once or twice, but not irrigated nor (genemUy) 
manured^ Several other Madras writers, however, give very different 
accounts of tho loquiremants of this plant, so that tha practice Beenu 
to vary considerably within the Presidency, in the S^^kmat 

Eeport of South Arcoif for example, it k said: “The land k pboghed faur 
or ^ve dLLffarent times after the nionth of May, and the gram sown be- 
tweels the latter part of August and the end of SepteKlher* It if 
gathereti in the middle of MarchSo agaiu, 31oom fJfoa. TrahinOf^i, 
72) apeakfl of it as a preearious crop* In the North Arcot Disnict, 
Cox [Man. North Arcoit 1894+ ii., 184) gives 48,8&7 acres as Uie avemge 
under /l*- for the years 180T-93. Unfortunately> while sevniJ 

writers monrion figures of urea for the districts with which they a« 
familiar, no definite stateinerLt of the Presideney as a whole can be 
lumiahed, for the msson that horae-grani does not appear to be 
lately leturtiocl. The official figures under “ gram ” foe Madras come to 
an average (for the five years 1900-5) of almost 150,000 acres^ 
under “ other food graini including putsaa 7,092,389 acres arc shown 
as the area in 1902-3, though it baa since contracted to 5^753^915 ici 1900. 
Tt is thus fairly certain that “ hotae-giam ” must be includBcl unw 
the latter, and that tha former denotes Bengal gram (the trua 
grown in the Madras Presidency. As indicative of the poasibla r^oni 
of great^t euitivatioli of this pulse, it may be here atldM that BeUaiy 
had in 1902-3 [when the largest area for the period 1900-5 was 
turned)* 822,685; Anantapur, 771.287 ; Kamnb 708317 ; Eistna, 554,l5r j 
and Salem, 890319 acres devoted to the combined food crops nicntioitw 
shove. 

Mysore ,—Kteo (d/yscre Gar.* 1897^ i.t 119-20) saj-s the hotse^gr*®^ 
ia of two kinds* black and white, sawn mtonnixed. In the east the wokX 
q ualities of soil are lo^nemlly UBcd, and on the same fieldH same ( 

hiichcheliu {trtiiziififr fihffftMffnicn'j are cultivated^ without one c^P 
injuring the other* or a rotation being even conaidared benufLchd. ¥<js. 
hoise-gram plough twice, in theeourBeof a few Jays, any time inOctobrt" 
November. Then, after a shower* sow broa^icaat; or, if rsiu d<^ 
fall, steep the seed for three hours in water and plough into the soiL 
requires no manure, and in three niDaths is ripe for han'est, 

FOOO AND PQDDBR* —The interest in this puke is nmiiJy ^ 

article of cattle food, the green stems and leaves being a valued f ► 
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wown lor tlittt purpow. Although not deetnod a superior pulw it 
wkigriv used by the poorer eUaaes, bring per hop* the c^prat 
Thc^^U generally Moked for t«olTc houn, then huake^ ^ 

?L*^e fSrof ;*a or aplit-peoa. The husk obtainea i« 

si sti 

;i -‘j; 

intrita of boiled as coiapared mth s^potl 

nttle *nd horae* The vctdict was tn favour of the atcopwl gram, Lt-/- 
SS'.WSji omi Btp. Barms Mad., IST1,4-7 ] It is moat important 

that ill wv at^pts that may be made to ext^d I'iTi'T ^Sa^hoMe* 
of tha world, the dUrinetion should be 
pm of Madras (the article hert d®U vi-ith) 

known as Bengal Bram (Cifler arifttinwn, pp. 29u-m-the true para 
of India. It b also art«mely irapo^ot that 

aitM WAA nod beana oi India should bo recopiiaed ns ^atinct Ironi 
J^uSrl (litS^a »ti™. p. 703)-a oul« with an evil rapuUti^ 
thiit has on more than one occnnion tnjured the piospecla of a foreign 

'^n,'‘iSdii‘X‘Tirp-«i"«* of .1. oi iM p.« |M™) »“ 

er it is a special crop grown and reaped at aucceaaive iiitan a , t 
Ibringdl^wUTfem fruit 

on the same land two or three times ^thin <»"« 7“^- “r 

improved rather than itlimed, as the pulse both cleans it of Weeds and 

adi largely to its nitrogenous property. Chumli 

(FeSf)mSi75’/Vd’! l^rtv® the Wl^wing 

eEcient 83, [Cf. Leather, Agrj. Ltdij., ^ 

HMd fneflicinally in tli& Pan jib. Aijun rortAui di5<>wfl 

eoetion of />. pL//#or«- is employed by 

of women. [C/. Kannv Lall Dey. InAtj, INgw. II8>1 The fleeds 

“5*s. t offlriM .hich ^ 

puW Hhould Iris recorded aw referred to t™ . t . ^ former 

'"Other food-grains including pulacs. It fieems ll e horagwEnfain 

denotm ftnd that the latter uicludea • ^ _ n^'^Tn 

In 1S05-6 the total area in British India underlain rai^^ to ^ 

«cnM, and the others to 2S.O*12,7^ arre-a- The ^ TT 

itHanUuK the production ot gram tHU be found under Cwcr. It no«i 
otiJy be iddHl that of the area devoted to the othcn«, a fair ptOj^ ion, 
«p«ial!y in MMdm« and ^imbay, would be the pwaent puUe. ^ 

nia 3 ' be gi%w oa an analyaia, proviiico by ^ runtfAi- 

suider'^“ olLra nci^ were in Madras; 4.^1.000 m Benpl , 

4,248,816 in Aa^m; 2J 17,7&5 in Oudh : 4J43,32l in tbe Contmmoviiic^j 
aod 2.575.116 m Bombay. Theae returns give, therefore, thi? only posaibl* 
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rfilative itidieation as to the prcKluction of liorse-gmni, but iti Bombij 

the fttttiftl AT&ii ^03 545,738 

D.E,F., o* Lablabi iiflifl; FL Br^ Ind,^ ii*, 20&; Roxb.p Fi /ni,^ 

T 305 : Prum, Joum. A>. Soc, I-tvi., pt. ii., &4p 429-30 ■ Pniin, Srwf 

j FL Vpv^r Gan^. Phin, 2S8-9 j Co^ike, FL 

Bomb., i,p S8l. The jftUi makhan-Mmj stm, popat, hcrbaii, ifht&t-nm. 

jjiini^h-nm, lahlab^ urohi^ utL cAfiui, latjang, pdvta^ lm£I^ pn^i, 

tofijojjTip moebai, hiti manat^re^ mutc^eh^ ahandu, ofirtOjMS, aiwir, pr-t^ 

p5^-D«w^p etc^ 

Ciil|lv,f r^if Formt .—Wild and atdtii^t«d throug^fcout India: il fiawndi Uh 
H ilMiaya to 0,000 or 7^000 foot in altltllsif^. I>a Candollfl (Or^. CuU, Fhtm 
340) lii&yi its ciiltune daCca p^hapi from tllTM ihojisand yomi bat that Iw CU 
fmd no tW!fl oI its boing early dmUsed m Chino^ Wofltem Abl» or Egj-pt- Hiifii 
Prov. SMu'ch^uan, Chtna, 1004^ liy flays it is caUed wtt ffti f«i 
flf^aflonjr bean) twenuBa it b etiltlvnt^Kl thron^hout tho year. Hrtiiy^ (Em. fl* 
VMtta, 12) rvmarka that ita CtiiilC4Q name 1* jsien-lou. and iHftt tbw are it* 
varietiofl, one with purpbp ihe Otbw with white tl-&werB. So fliflo in India tb#f* 
FowwMr nro two tjutlivntod varietiofl, Lhougb thetc? hava not bden dwiingnifllied tH ija 
Flora BritM India. Frain doting them M followEi— 

VflT- LaUah proper ? pods looger, more tapering nt pointy seeds with uf 
axis ptlrallnl te tho sutured. Tllis II D, tabtab, Linn., Sp. FL^, 1019; D. ligmavt 
Raxb., FL ind,, iLt., 305 {non iL/nn.}. 

ViJ. UgnosiH ^ir!iiii, sp,. iraa podfl jhortorp mono abruptly tn*iu:*M 

end, ii»di with long axis at right afi|!^ to the sutum. ftoxhui^, it mU thre 
b* obsfir^^ rov«r5?d the ineidonoio of the Lmnsun naTnoft. , 

Frain {/oum. A#. Lc^ 430) Tiwinirka that the epithet a am 

mnt* appropriate when applied to " XofskiA ** thozi whem pvon to iho plant 
Liima.'ufl aligned it. ^^^sbixrgb ideniiOea with bin " ’ tho pl^t 

by Rumphiuj {M^rh. Amb,, v„ t, 130), ^ identiflcAtien that is obviooiJT J*« 

liinniDua givoft thid voTy fij^rre aa one of tho typO* cf hii I*r 
HiitoTT.—Adnznn fConuneait, in Futtius A^giiKia, lSt47+ iii-i 470) 

Serapion. on tho autlmrity of Aben Sleeuai, deacribus the pttipertirt Of a 

ing plant which ho rails Adaira occDnllng^y fidds i\Vkt 

reoaon to xupposo tha Ubltb of SompEan and Avicouno was r»wl ^ Do Cao<^ 

(Lr. 347) givoe^ on tho Othor hand, an aocount ol tho origin of ihe WOPi 

Ho romarku that it poaaihly oomea from tho Grodk lliho»+ which inoani 

jeotion* like tho lobo of tho ear, a fruit of tho nOtUTO ef a 

bSciVnt. Papm, i., 3^3), roTtawing Do CandoUo, oonunonta 

wwrui ta ha ctoArly roforahia to tho Groak- It bflfl net 
wiior than to Jahia Ebn Sorapion—an Arabian phpician csf 
oentury—whoae work ' Da Simplicibusi,' compiled thinfly from 
Oalon^ WTQI translated into Latin in iho Isth centuiy.'^ The word I ^ 

of braju) orauf* atnnng tho list of oulumn crOpe knowri to ^ 

loxicographena would WOtm to regard tho word fu6id aa of PoTsiaa ^ 

prefPenE day, in Upper India, it would appear to bo applied to two pUntl. * 

COnflidering the time those piiuita cotno into boahni, it Bcenn ^ 
that tho iabiyd oi tha (Bloohmduitv tnmal.t H3) wftl ■ ^ ^ 

(p. 1107). I aorarduigly raitrict tho word fohlpd to thot plant: ^ 

dorroct, it ii probahlo thot none of thOApdOHH of were 

Ponian writormof ehuaie times. MercoVOr, nO Spe^lei of fNiJi'ra#* 
havo iho properttaa atlribuled to tho kblcb of the Arab wrltem. ThU 
would accoraingly xasigii to the apedra of J*»ftrim-i on indum origin^ ail<l 
WUii In TnS|* coniirmod by tho fact that both li. and oin a are met ^ 

spocica, the cultivated rawn of which boar many purely fndigon^^^ 

TaUtf Shemf (La. UTI Mtia il montionod oi a common culinary l 

Bwigml. eVL TIVA Ttoy. - BetigaS and A jmeuju.— /^ fa5 it not a 

tural crop in ruv part of Itidta. It it moro 
plant, and ia trained to form ubouis ora tbe doorways of vilttp 
For exampk, the Director of Land Kecorda and AOTCidttuw ^ ^ 
different varieties are cultivated all over Bengal aa garden 
Hov. Dr. A. Campbell telk tia of Chota Nagpur that it ia latgaly 
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PKOVINCIAL PRODUCTION 


DOLIOHOS 

lablab 

CuJtivBtlon 


Sfr h win i. 


Vp'pttT 

[iidla. 


tut tbBt he newt foujid it wild, Bmii (Jjn. m 

but thill ne AuEiMt It « allowed to climb o» trees or 

ST 5?^ w? 

Cf£,'K^bi“«/X“ST^^ .„p»'tra; 

Ifnn'h SMAkinii of AMam, it is met cuily l u the valley proper but 

K .5^^ 0.™. w™. hiib 

JrtbrtK™ S pri» i* «« I*^« • "“■ 

*t. ii **31 oHwn-e that in thran provintm tils pnl« “ 

tU'tis b^'" o‘ ““ ““I" SI''. *!''>'">? “ Si'S;™ 

„.L* on it?™ . S<^«?p,,i‘ d”£ 

fcr its pods, »hi«U *“ Jj ^ij Stss*^ '-itl s« s told crop i~ »—•■ 

jjjds^s^jirtrSs Sw.ot'tbcj-S’SMo .'uj' •“'' 

■spyin g thor^ osn "»b^ ItrSL «■"»» ol .Kis 

pd« m-'irid. j. w.«o» ,^‘^r5*,''X“^v“S»^i:; 

ifspote. rfl^lsU Usri/ 

December to Jsnttaryp Molliaon He BaWtliAt OirJm CJrvp. 

furnish** an intcieating «coiiiit of tlus ^P’ "S, 

th* form known u «irtl jwpdi ** Mid>n like^^ncb beans, 

Surat district. The beaus Kc pluc^ t'^ ^ and” lli Wm 
T he field variety of Surat is a Mcond ™P-thathas 
nil, but in Southern Gujarat th^ ^ /r«lln;r 

tmlller poda and is drUl^d with nee and fu«f 

ETp^X^bSl "‘Srt 

csstorHoU Msti ftiwr, fliffloids support ^ _ Ki^vunnb^r to 

fe“sr.r TuiWto sSi. 

with^ful cultivation 1.300 lb. of puJ« and an/q"*’ '^'^1 

fodder per acre mat be obtained, ofi tlw same field from 
d^haTw p^ouslt harvested, 

Hipplv of greeif pods tbit may h^ l^n ifS'^firds and 

the early montfiTol growth. The Department of Und Beco^ 

AgrienUire, Bombay Piwidency. m KSs-O 

1903-4, gave at.macrea aa the total area under thib crop, and for . 

aoo 


Bombiiy. 

e^innl FamiB. 


gU\A Cnp' 






DUBIO 

ZIBETHINUS the durian fruit 

Hurlm 

52,96^ Bcresp vnth., in addition, 2B2 aerca in Sii^d. The rbief loiriliciq 
fiti? Usually—in Gujarat, Surat; in the Demean, Poona ; m tins KarnaKak, 
Balgaiim attd Bijapui*; in thn Konkaop Thina and Koliba. 

Madras Madras and Mysore* —^V^oiy littk tan be said regarding tbii crop h 

oajiiHi ftnp. South Imlia exwpt cliat it is grown in garde na, being aown from JtLnt b 
August, and reaped from October to March. In the UiefthROry will b# 
found a selection of pasaagea froln the Mfidroe Distr^ ifiUnbieZr, uj 
M^^aora tbeae rtmy" be conjiulted^ Rice (.Uyjwre Ooz., 189T, i^, 113) sejTi it id alsrs^, 
cultivaUsI with rdgi comrftnft). When tlie plant is cot h ii 

exposed for one day to the sun and then beaten with a stick to depmt<j 
the i^eed, [Cf^ Buchaimn-Hamilton, Journ. Aftfiore, eto., i*, 103; ii, 23), 
290, 314, 323, 3S4d 

Bwrmn* Burma , —Bloaon (Burma a^wi Its People, IS60^ 466p 76fi) sa>a ^'tha 

Buniiese and Karens grow several varieties of one or two speeka of loWsb, 
which occupy the place of Iridney hmm in Furope,” 

Pood. FOOD AI^D Fodder * —Jt is dJfleult, if not impoadibles to estinub 

the actual area under a garden crop such as the present. Ir ift ^rom 
all over India more or lesSp but is comparatively rare in Northern IniJijL 
becomes abundant in Cciatral, Wiaterii and Southern India^ and w ei- 
tojided through Bengal and Assam to Burma. As already indicated^ it “ 
s^biutiiE* f« grown as a green vegetable (corresponding very largely witk Ftrijch 

FMei± Bium, heana and as a ripe puke with the broiid bean] and sko aa a foddet 

crop* The ripe pulse is eaten by certain daises only or is employed as» 
cattle food. Church {Food-Grains cf India, 1806^, 161, t, 31) giva d* 
Kuukii£ followings deduced frorn the chemical analiiges of the ripe l.iean :—Nutnmt 

ratio ]: 2'5, nutrient value 80, The percerLtago of albuminoids k rttUitf 
variable. I^eatherj in an article on Cyanogonesk in Plants {A^ri loura, 
/nd,, 1906, L, pt. iii,, 234), states that ho has obtained prime acid kom tlw 
seeds of tdj by simply allowing the crushed seeds^ to remain a few tssP 
in cold w^atofr [Cf. Leather, A^u Ledo,^ 1901^ No^ 10, 361; 1903, No, 
153, 155, 166.] 

I>.E F.* DHRIO SCIBETHINUS./>r. Fi. Br. L. 351; GmW, 

ill., 10^ A/dpi* lad* Timbs., 1902, 92 ; Brandis, ind. Trees, 78. Malvacca 

Durian. Durian, durea, durjin. A large tree native of the Malay Peninsula, thaiigli 

wild and cultiv^ated in Tertasserim. 

Tlio e(uti«5& EiiropfiAu rivcot+on of thu fruit aopMra to bo that 
a^nt i {Iiyl in lAe ISfA Oenturu (tti. Hokl. Soc., traniiJ.)s R). *”'* 

^ranving of k wouli] tmn to b« tltml gi^-en. by jacobus 
1G2U Iflist. W .¥«i. Ind. in Pbo. Ind, F/jlW « 

though a erode repmezilntian of the tn» and. ita Jnjit wm by At<“ 

{Tmet. da ih» DrVffnjt, 15?6, sJ3l). Garcia do Orla (IMS, 1“ 

rwEly tbo fruit ofl agroonblo to aonie, roptUoivo to othrra. Luai““J” 

(Fojf. E /jW. (Odr Hakl. Soc.). 13S«, iJ., ,11-3, flS) roumrlu Hiat no ttuii 
world u to I 44 compoxod with it, ntid Pyrti^ (Foy. E. Intt, (ocL traid-^^j 
1601* IL, afllmu tbnt this IncUAna '*■* eetw^jti this, fruit to bfl one of f ™ . 
oml daintiMit- iu llso Ludisfl.'^' A Jiinatliir opinion is civi?n hy Jlandoklo 
th Oloariuo. Hut. MuKoujf, iic.. 1030. 1401, whUo Horhert 
334]' mESQtionj it Among cho frinta of MangiLlor& , 

In Buo It ii 10 itielm by 7. hiui a rtVam-colQiireil ifoohy niril or pulp 4>iiVrf0P^ 
the eteda. TIms Hmell ia moat but tho fruit is highiy p™o6* 

h,UtopOiuijii. wlieo tbo pnsjujdico ngainst it Is onoe o l'^$reQmB■. C'^?- W*Uo^*i'' 
Arch., b7. J Thtf phui't tbri'^'Ofl woU in Biimm, whisro it Is cultivati^ both in 
in or lioar tbs vU]dgv« nnd on the hiUsidcs. "the garden cultivolion 1 * 
in Iho liiuids of til* Chinisao., but tho Trait produced is inferior to 11^*1 p °^''inf 
bilk. It aomotimai emUs m Moulcnem at Ra. 20-30 per 1,000. [Of *■ 
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UTRASUJt OR BTIDRAK BEADS 

n«nM<o~r. Am*#r*» . 1803, 46-7.] tt ia vnfy g(^wn in ^>'1^ 

^ nttemptn in«»A8 to mlUvate it ttfM Colculta, Oft tho \ttgiriit ond nt Slodru. 
™t^th SttlK or no rtweau. Horltert'o «f««nco W It « conK«t|oii with 
j^i-w nifty perlinpa itldlunHJ Ml Mriy tnUIlo in tho JrMit along tM 
rAwt (if India, ft cifCiimstaiiPo tjuil might oicount (or 

Gurtit do Orta onr] olh^ Oftrly EurOp*>aii orolomw. W/. Tam^ter, Traiftu 
STHam, 1076. ii. S!S7i ‘ 

Ab^^rr Hamilton, -Veid .4«. E. 1737. H 8l i Q-ftwIiiri ./oum. to -4™, 
1834, li.r 218 ♦ Ciolliiig*r(H>d, floraAfej, cM., (808, STl i ilftit (uid Dorthft horror*. 
fili/'jfHi* itJdO, 87.] 


EL.ETTABIA 

CARDAnOMUM 

CdrdAmoin 


ELiEOCABPUS GANITRUS, litiJ-O. } Ft. Jtr. Iiid.,%,. 400; 
Gamble, Man. Ini, TtnOw.. l!3; TiWAcadt. Utwsum B^il Tree ri^ 
ifdl, ntdraij/a, ntdra-cAaflu. rudrdhha. A large tree bund thfougliout 

Vinous nnrts ol India. ■ ■ ,i j 

Tho hard Itlborolcd ntlU ar» ckftiwd. polinlieti or oven tliro waOa 

into tho rowirioft and lirnwlola worn hy Bmluiiin* and BinyAoii. anil w>ld at iuoh 
plKieo u itenofoa. All»ha3»d and Hordww, An oSort hm roeontly l^n mo^ 
^rrainiOB a Huropeon trodo in botlooS Mid hatpin*, OW,. mode of ihe*a nut^ 
In a fetor from tho Doputy Copoervator of FotroU. Loliliiinpiir. A^. to 
Boportor on Eoonomio PrOdlKU in lUW. tho price for a mnund of nuto id fJi- 
h^arli wfta Bftid to be Ra ID. and Hi, 13^6-0 landed in Cokntto. ^ko {Fi. 
Fftt. Etunh; lOOl. 1431 roroorlco that the atopaa ore uuportod from Singapore, 
irhore tlio tree ia nbuftdonL 

B. HmlUS. flea FL ifr. Ind-, l, 461 ; jofpoi, prnatoro. rarrftfu, u«ro«8flia, 
etc. A rathnr amldl troo. occtirring on tho Jforth-Eaat. Himalaya Mp to 3,(K> 0 f^t 
in Eaat Boiurol, and in tlio evorgmon foreeta of hofth l^nrH itod tho iro*t eo^ 
dawn to Travaficoro j atao tlm lo w COn lltry of Coy ion. Tlio (ruH !■ kno«ril OH mid 
Mivao,” the fleoby outer portion of ft'hioh ia oaten m oitmoa by tho ^ativoo, ftna 
iwektnil ill oil and lolt like olivo*. 

ELETTARIA CARDAMOMUM, <1 HAffr, Trant. 

Linn, Soc.. 1808, X., 529-55, tt. 4,5 ;FL Br. Ind., vi., 251 : ScrTAiiiifBA 
ThL» k often dcftignnted Taft Lbsseb CiRPAMOjf or Tit e MalabarCarda- 
Rom, tbouch itperhatJ* wonH bo more eon«:t to speak of it as TheThuk 
CAR bAMOM, the Bo-ealled GsEAtBS Cardaaiom oI moat writere (.1 «“»«»'« 
Mibu/ntitut, p. 65) being in WRlity a subirtitnte for the true apiee. The 
CiitUmoiu is im tho Indian vernaculitra—«/dc*t. ihf^Ai or dio(t- (aihrII) 
docii, iUictii, e/ricfti, feUpdo, eldUitfi, eltiidi, Slaki cJftftu, etCltiM, gdfaMi, 
pbk. powlof, Mb, l/Adtd, eiuai, mtual, eto. In Sanskrit it appeara to 
Wt the following naniM—»poiuitoA»*a and eb. Hence eta-ton mean* 
the grains or seeds of fid, and ebAni the fid plant or root. 

Habitat.—It u a pcrcrttikl herb, with thick fleshy rbiwmea, having erect 
leafy etenia 4 to 8 feet in height, and long mueb-b^ehed inflotracenees 
whirh arise near the ground. It is indigenous to West wd South Inoia, 
Rfowing in the rich tnokt forests of the hilly tniets of Kanara, Siysore, 
Cberg, W ynnod. Travancore and Madura. It k fairly extensively cuUivr^ 
sdthiti tho regions indicated, at altitudes of from 600 up to 5,000 feet. 
Although there ate no boUtiical specimens in the Kow Herbanura to sup¬ 
port the opinion held by some writens, namely that it k also ad Id in Buttob, 
ihtrr would seem little doubt that it k cultivated in that provinco, 

tspetially in the Bhanto (Iktriut, , 

VulBtiS* and Eae**—Thom ore appoienliy t«ft weli-morltod cultivatod 

pUiQL# whi^li ill jKQiitif ITLOVI bep TTOirdpd of mFpnml* pooosniEioti M 

■A W ViiiiihtioA, In C^elopiFdia (leUft. iUXii* «ibjoet of 

ii di*riiawjd mud divided into %wo Mctiolu (a] ML t thB 
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D.Evp4o 

i\u aofi. 


Bwi:nd 


PiiM. 


iXELPop 

WiM 

OUvea. 


iiL. aST-se. 

CardAi&oixia 


tlon. 

isniil mod 


Two 



elettaria 

CARDAIlftOMUin 
CB^rduDom 


M.iLABAR AND MYSOBli CARDAMOMS 


MlUfllpar 


Tt>«l 


Li»»r or Cardiunom, (md (^) Jt. iw-Ui-r, GnMiter Obl^fta Cardiiwmi. 

Thu Buthflritirt EBoniiDiiEd for tho Mcond lom ciui fmardly bu it 

fliiii-Ejty denoting (my particidur piuai> but rdthur &nu or etlM-r of ihA muj 
wdiimom »uh«titut«i. Moruovur, tiso fo^ wp-tj* ■ 

PM kuD of u fr native of Jnt-a, Th\ii lubiraot might not have herv iwQtk wd 

but far tho fftot that Sehuuiimji {m EngVer^ 1^, ix, (4^) 2Ri|f 

doaoribN tbfl Coylou r-tritmr4i* ee Adifftsnet PiWCMsp^ and oitofl the abov'eautbentf 
(SniiEh lu RttM^U^y. Hooker iTrinieii, HdT^oot Ft CtyL, iv, 
lurciuncu to ond givUe it thu SjilJrud™ uamo of the 

plant being roio-flFwof- Thw(utep tehu ue (E^oUthr 18Q1, 31 Sf 

that ftftur h caiaful compariwn of groidng jp«i™tWi. bo 
round and long fruiUnl cardnmoM oi Eornitwrco not cbtju^rrom dmm 
epeciott. Tho forme abo\T> indioited may thorofom be lilotod tnop 

VlT. a mlDor.--LeAVUP Imaar-laiieeolate (ttiuoh Hoinllor and nai^wertl^ na ^ 
tlie ujjiiilur'flurfnooi iii"itb a mom or lufla eoifiptoto ooeting of slkort vhttii- luj;]^ 
fioim. Jn^omaiiento ariaiiig from tbo very Imoo of the Hloma and to 

tlWJ purfaco of lliO ground around tho cluinpe, bracte flborter tlian IW tidubu,. 
ttcuto. Fruata while, aub-globular* an|d«i. aoraOWhftt coor^ly 

Thifl ia the Miaatsar cakiomom of IntUan plontom, and ia a^atraadv 
ond dewribcd by Bondua, Rtwedo. ifonaemt, Moton ^d White* a^ alw ty 
Ludlow. An unpubfiHhod plain by Roirburgh ehowi the creeping umorwcrw 
braote ahorU>r than the flow'ort and IruitB ^ipfcio. ft ia, ll^refore* typftM » 
thb plnnfc. He no drawixig of the aost form. BontiUlt olamia to hAVi b*« 
tho pofaon to atudy in Java the living plant and to dmtmgmih ^ lairf 
from the pn^atflr cardamom. Them nm good examrioa of ihe *^r“i 

tho Knw HorbarLum from Kannra, the Wyniu^ a^CojIon— 
b-iiog Ima hairy than the Indian, but oaid by T^miBn to be tha M aJabtf 
oardomum of Oeyloii planler*." Tho prawnt plant la, howUVflP, thei« 
nardamoTn j the ono which loUowv^ being much larger |ftute(L a 
in conawiiwiira. tho plfceatnr cardamom of tho uarly ^-rdmimaL 

^tattid that nnmo ]|4 Ip bean frnqiiently BMigned to tha hepal cMdamfioi 

f.1 lfti0WIH-NV 

Var. ^ major, Lc. 31S j Er /nd, 25l.-I^v« 

(braoder and lorgdr than in ii*Jji®rJ^ URunUy (iuito deatitute of 
Ceylon aampfo iu Kew ia ppafwly hW). Ifl&omeconm at Sfat c(W. ^ 
larger (Iqngorl than the apikololA and obtuae or npiculnto. Frw 
fuaiforen, mimltuly veined, twice tfie li-ngih of that of -rf it. 

Thhi Ifl the Myeof* caidninottl of ptanlofi, who ipoak of 
v\t. urti (oujtiVRted) and Jbodu (wild). It ifl a larger, mom fohuri 
tlie w railed MiOabar. In tho Kow Herbarium thcra 

Of it from Malabar, Polghat. Ceylon, Biauiitiua a^ tW Gold ^ 

and Baker iay it la Lndigenoud in Caylon. Bontii^ bT 

tho wood! Of Java, and bo figurea it oa diffoTing fmm tho k-saoT 
hCkving Ml eraot wape, longer poda and mom ^tmiry Icftvea* Some 1 ^ ^ ^ 

a large cardamom woa rupslwy own in the Eurapeim nuMl^w om 
•"C eylan Cardamom. * At the pruont day tl» MaJnhw form la ® 

and boa displaced t1i4 formur plant. Thtw ft largO'Wl^ true m U i* 

been ft well-known plant for many yooni^ fthd it vrOUJd ftlmiMt wv 
Jiftd been carried even further oEcld by oijtivatiDu 19 

than the omolhr and fiaar Bpice. Thir, llwrafora* vofy pOMibly iW 
be ftccopied fta th* Greater Cardamota proper. iW! 

O^j^jsr.—Whothi.^r both thewr fomu *xi*t oa wild plahtft ^Ic- 

originated raapectivoly in Malabar atld My^ra, m tho plantora 
note, am pointe which more careful itudy In the future can alone dutcj^ii*’ ^ 
been auggMted thot the ilnlabor la simply a higher atata ol :™tirfT 

Mysore and COylun. The plnntA am ttt oil a vents HUflieiently i 

bebef thait tbtsy lift’i'O boon known to the Indian people Jaim 

ffLgnilicunt obo t\M the onrliMt fftllhful illuatrationa {fuch m tha auniff_ 
given by Klwode} denote in ovejry parlieulw the Molfibar^ not the 3 
So fnr iia can be Judged^ Ibo ^fftlubar Cardamom^ 

in no raepoPtfrom tliat of to-day. But no botaniat (if Bcntius iLjf^ 

flguta ba duEregardadl appears lo SduHlratcd and dueentw , 

form even down to tlm present tia», Tbeae pliflk 

in the onraetral itadk of the MeJivbar having been the 
Soi OiJllf■UdI. Lastly, Bheedn mnkea no reforunco to atlher having been culti\ a 
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TtM [jfimtAr 


WUd. Ktsd 
GalUvsiofl 


^lou 
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rORUST AND AGBiCULmiAL PRODUCTION 


ItolMiifoct doep“LT or eou vc doiibsilod wilhin 

™wiy oW plot “^rtS^dTtoo 

£m. brtt thoy mUBt nol irn£d plttl op Mound Ui* clump* 

IbvQFidg tcAftan ui April t-O _ fFu^ntna to RiiDCHnrlr Afld onfourji^ tba 

aU leavo* Md rubbwli fle»we™« bronchw tmcoransj 

growth o( tilt ^ oKtwwd^ flJid tlw flow-er* and 

trat soil ia wjwhjd * MKould net bo aHowwI ta ripMl 

Lta minXiith tho bo 

fidlf, Hfl tho OAfflulM U^n rtToon la wVlow^ lit Aug<3*t and etiptocrttrtir 

ICIIJSJ ":.Sd‘'byWtot'lS[^f (^b« l-f “fl'/ n«*in«l.lbo d«imd 

« %_^j_.. Hiithorod in C 


ELBTTARIA 

CAttDAnOBIVBt 

OliltiTAtlofi 


A dry ds>y i* pLeod Lq trfwkoU Ucjsd witb f™h 

Tmtu ans hrokeJi ofT claafr to dm imaooriyv hut ujwwl by tho tiwn^ 

IttvoB. At nipbt tir»» th^y ™ y„j, the mijlit, the wen ifp"'**® 

Alter Mrtttking el a meol nllwmB tlMun M mraovod into « pit dug 

the women Mrtya uid 

«0 porpeee m the nud^e ^j,. _i™ the lurtber IroMlniotat u oon- 

BafTT tho produce oH to Uia , 4^roi>arod fhKj™, wimiititfta* 

& The Icuit* MO «o cMTBd 

tawtisd TiriUi mflt&t and or& then _ fi™ gf woftll drying nnd 

within doorfl. Mi id*o during >ii,t in rainv wpoihjsr ftrtL&rUd bM4. Pnln^B 

We«hmg in tho iim at^ iWly thia 

ttnim liiMt to b* reiadirtod “fj. p om TliOiiiin-driedt-Aifda- 

liMkm Kid flulpliurauB vapour or ^ab L ^ CArdainOUtJL” 


iKabkEnt ap- 


i»wTwr M»liirLly- 


^ATfWL 

Troatm^rkt. 


Tli0 


ttMiM MO the ^ ^o?riSan w-ithiS^t*. in onj^ lj> tr^h 

cuHidfiA are tiow rubbed by tho aona r _ winnowod. hand-pteked 

airu.*podieele. cnlj^ p«fiul*. o( id the 

und ■Hort4d jMwordmg ta ^ titiderripe fruiu. 

BUI. .r. «ii.i«».o- wt”. 

u h.iSi Si tfc. .yt™. p»»»«ibS 

divtiw in India. MoUiwii [Teitbooi titd. Jyn-t nUr 26«) ^ 

but iostmctivic Acceunt. He there *P«*^ Siddaput 

gipwu in the betel-pilm and pep^ gaidem o o{ soil etc 

Teliikii« ©{ Kanariu It thrive# under the same condit on# ef soi, 

Wt by pwfcrenw I# grown in a cmI, >'ery#liady 
toDtumously moist. In Kanam the emp **„*^,*|;. liada reluiio both 
The sewhii season i# Scplembcr^ctol^r. ^Se So 

Abide and Ehclti?r the btui and r™. ««ttAi^Tibnitfid into 

thickly they shoald bo thLmicd out and the scedlinp t ^ ^ 

rice sisod-bids, but shaded by a tempoti^ protect on P^"' 

When four feet Iiigh siid Tifteen to eighteen 
bo earned to their ptnnftneot poiitiitna an ^ 

from Ma“l. to dune. Caplin from September 
inch™ squaie and 18 inches deep am dug tn 

palms and inlcrmodiate between two tr®«. ” with WI- 

damoins are deposited and supplied ywlj% m Ma^ u \nQrh durinG the 

manure. The/^me into bearmg hut do not ’S. 

fart year after traT^plaating. The 

in April and May. and the fruits lorni m June and 

ai* in scABim in September and October. Bach shonld 1» 

from the seape nnd not plucked. If plucked, the pre*nr,. ^lo hn^ 

may buisrJC capsule. After being dried m the aim for 

dai the fruit# are*wnd-rHhbod to rauove the 

A too hot sun or too long eipo«ii« to the sail may dry the ffu { P# i 
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CABDAMOMUM THE CARDAMOM PLANT 
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too quioktj and thm c^iise them to burst a.mi th&rBby to be lowered ia 
value. In & fully stocked betel-nut garden there can be JtOO to -lOO 
Ti]gm plants to the acre. A weJl-gro\^'n plant may yield up to hall 4 poiwd 
oI dry cardanionia. Light ahoweiv in April and May are kvodfalila 
The fruits are dried and bleached in particukr ways, acconling te da 
market for which destined. The waters of certain w'ells sra niorMro 
supposed to produce particukc cobuna and Havours. The eysteiu ibetg 
briefly r&vtowed is.tbat also followed m Mjeore— vt£. production in betd* 
palm plsntatiens. i 

A^EA Afii'F> yiBLi }.—liUidlew obsnrvra that when Trcini on& stem four'wpii 
are tllTflWii out* tins mip k roga^Ml is foil; if only it li a tlmse-fonrtla 

crrtp ; if two, a tiaJf crop ; if only eno, a q iiaiior cropu ** Ona p*ei?tno will law 
from eifht to fourteen brnnii^hiw^ and oorh branch from thm to ftir p^idkdt 
lA’ben ihu crop ht ^tmd. the braneliM 01^0 rlcan tcgr-thor ; w'-lbcn hsiL the rsHMait 
afik long ntid tlw hrmicbiM apartr'^ Fruit- ii occaaionaJly 0l^ itw dp|i«r 

part of the Stem, but ihia i* very ram.'"' ITo further ostiinat«o that a giirdra \ 
-1S4 pquam yards fn aroo would on an uvorago 40 Bffon of groaq L-iiMacMPB 
or lO me* of 4?y frnilB. The actual 5 -ir]d+ na publiabodr tuy plantAttinu k i 
variously atatvd, and acon^ to range to that tlio differoncea would ha bait 

at^QuntxKl for by adppKwiiig tliat ratiuni of gm?n fruits hod b«n contrail ri 
with d^, or tluit Uioy donotod dixiersitiDS in fitonk rather than of soil or mtilhodl 
of cxdtJv'ation^ In Mysaru Sa Jb. ^trs Bpokon of hs the yicM par wc^o^ vod m. 

Coy Ion lie lb., although even aa mmh 40 40e lb. hava beoU Tne)ntioUHi Im 
cireniar issuod by th* Afu^rLm ^vomnuttit in 1^3, tho yieJd per acm h 
as fmm 11 Ib^ to 700 lb. Omitting tho OXtmmue^ the more important retumi pivu 
in that circular wcrt^ DIndigal* D3lb.; Palni, ISSlb. i Kodaikiinaj. SCO lb.; 

42 lb.; Calient, 50 lb.; Uppinaagadi, 40 lb .; atnl KasarAgud^ JSOlb. Thfl diUHrsnce 
betwocn green and dry pods bis besn eXprcASod a* four to fim bushels ihnlikaJS 
to one. 

\ery Littlo can ho iitAt4L>d reganiing tho total aroa under rordatrOKP*- TNn 
may be said to ha two Indian areoir via. the Madras and Dombay PraoideBa* 

The former, whioh j* of800 given the wider aignUjcatitin of Si>iith IndaA 
for OB carliuiiams am conoeraed, be ip lit up into (oj under Britklfa Indilut Ad- 
ininietratioit. or MadraO proper j (6} tha British Adminifftratiun of Coaigj (c) 
im Native Btotoof Mysom ■ and fd) ujidor tho Native State of Travaocem- iSudi 
partioulora aa arc avmlBkblo regardiag th»o amas are disjointed, aod o/tOJi ^do imI 
refer to one and tho eemo year. Car£uDOnts tim of oourwa mtumed under 
and COfldinacnto/' and it a only ooc«4t04ially that the provindal detailt far thm 

rtre f-OTthcomiiig^ Madras OnvsnimcmL pubhehed^ howeViif, in -I WOSt ■* t**^*!^ 

iiksal of tbei cardamom area tor tlliO year pnvious. Tliis lihowcd .VoAfrtf-- 
(Dindigsl, Falni, Periyakuhlin* and Kodeik&nall—os pOSOeesing 3,^14 ac«s 
a yield of Ih Afafo^—iChirokkill* Kottayam, KurumbnUlib 

Cohflut, and EnLadj^with 1,586 acrw ned 24,413« lb. yEohL 
(t^imdapur, Uppiadug^ and Kjuaragna)—with 1,264 OOfui sM lb. 

Th€»a givo grind totals of 6,560 acres and T42»60& lb. In tlio flnmh BHOoh ^ 
vinca of Georg there are mid t* bo about 60,000 acreA retained fw 
growing, with, in 100S:-3, 1, lOT acres actually under the crop and say ^ 

preductieck. Tumliig now to tho Bombay IWsideasy i in the oflaclai » 

<7rop Rtpcff^ it ii stated that the area in 1003-4 uzkder cordamnniB in the 
distriot obnn tn 3,S47 acre*, or roughly half tho area devotod to it inSouth Ila^^ 

If* for tho purpuHP of cempari^n, the y^^^]d be nccopted nn the sam* ^ 
productinn of Bombay should bo 3TCI,0(H> lb. In the am* had 

10 4,673 mztm. 

The aviulablD infornuitioki rogarding Mysore and Trtivancore outtsjrai 
more unuitbldctory than for tho Briti^ districtsu A few >^oa« age ^ 
com Cardamom Hills FlsntSri* Asooclatioa was estabUshed* a direct Lndioswr 
of tho industry having in South India (i« in Caylun} passod to soluo oiUnl 
tho hands of European plantom. Of 1603 it has beon mid that 4,000 
caidamems were ownsd by EurOpwi planters. ^iocordilig tn Bamui^ 
than ore unhs 20^000 acres returned in Trevsneore a* tho 
Deubtless only a small propartioa of that is in any onB yoflT actually .l 
apdes- Tho produce ot th* TVavancene plaDtatiens hmy, besfii gi\'*n ^ ^ 

or just a little under that at Coylao* which 14 obtotiMMl fmm an ore* ** 
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nku Mj^ro p]4iiit4iUDiu ■w'uiild *aiaiii to bo uliuut '^WpOOO lb.* 

jjid ihff flullii'fltion wosdd 4ippwir to bo mainly in K-odur dietf^Ct. 

Tha ffiVDfi jiljo™ (m rolUmOQ Olm bo put on thorn) woidd ohow « totol 

pwaiirtiOrt in M India ol <i\Df» on a,0«),000 ft. pof «ino^ But Unit 
^aDtintl«I portly and simply na suffl^lvn, and mi^ t* smoniily «:rtpl«- 
In ttio HevieiB a/ Fmtl Admnitlrdtion /w BfUuh IphJki, ^ M>b 

IliaMttir-CrinMiral, rotum* are givsO of cardiiinOTO’’Br^Mcl«m within Foi™t 
Rni^'Mi Th« volumio for 1003—4 ihowa tho valxW of tho cardnnMin* i»jcpiirtB<l 
lo h»vo been Ba. 3 .37.000 oa eorupared with Rs, 4. 10,000 tha preidoua ynar, 

TftADH. _in the European luarkots (Utrtlenionte arc apoken of unnnr Trade. 

lbs terms “Shorta” “SborUon^a” wid '*Long*lon|pi.” Tim “Bborto^^ 
oro from a quartet to Baarty haU aii inch Lu ienjith., olid the long-longN 
an ineh and over jn length. The “ bug-longs ” o( modem cotiinier«. it n~*-. 
bos been contended ahovo, would ecem to be the greater tardamoiu 
el early writera and the produce of tUo plant doaignat^ by plan to» 
ibe *' Mysore or Ceylon cardamom," They are finely ribbed, of a pale 
colour, and tho aecda are grey or almost wbita, and shrivelled when dry. 

The "aborta" are the Malabar or WyuaoAi cardamoms, and aceaptwl 
u the finest fnades, tbo ripe seeds of which am black. . . t 

In moat recent reports the atateraent ooeut* that ovc^rodiicttoii hM pnoo, 
lowered vefv serioualy the price, it would appoar that in ntanv of the 
Abandoned coflea plantations of Coorg. oard&mom and orange oultiVJition 
bos been attempted, and with some degree of succcm. There ha-s all over 
the rardamoin area been for some years past a steady espansion of pro 
duction, so that no doubt there is some truth iti tho story of overpredue- 
lion. Still, it eaniiot bo eawcUv said that the limita have heon 
of the n-orld’s demand for this spice, and a fall in price xtt naturally tho 
tneentive to iticteaseil cotiuuni^.ioh. The KXi'iUtTS 1« foreign couutria 

during tho niidernlDlltbiiod years hsvoit allcveiiU shown an ej^iwionin 

AtiiiTTiii-v- ftnfl a. flhnnhrtvEi in nrice. ThoT WeTo in 1S$^1900, 191,120 I ., 


qtumtitv and a shrinkage in price. They wer , 

TAlued it Rs. 3,27,750; in IE>03^-:1,302,940 lb., valued at Es. ^ 

iSKW-fi, 295,390 Ih.. valued at Rg, 2,67.313; and in lOO^i, i03,3i4 lb., 
valuod at Rs. 2,19.173, 01 that traflio Bombay and Madras are the ehiel 
distributing porta. The coaatwisc retufos, moreover, show that^mbay 
drew on Madras foritssupplira. Of foooiving countries Ae United Kin^fom 
UfliiflUy tjik«3 the first place, ia foM^iwcd by Ankbift^ AduPr OtfmA^fw 
Tufkevdti'Aida, Persia and Egypt. But perhaps the most surpmuiig 
frature ol tho traffic is the fact that India i.vpafiT'i raniamonw very largely 
from Ceylon. In 1903-4 these imports came to 2(59,132 
B». I.9«,7tO, and b 1905-B to 435.407 1b,. valuisd at Ib, 2 , 08 , 063 —as 
much in weight, but eoaiparalively less in value than the correspomliag 
•xports. We thns iaarn that India is itself by tar the moat nnponanl 
tonsttmiiig country for cardaittoms m the world. 

ELEUSINE CORACANA, *^*irrfn. ; Ft. flr, ind,. 'dl„ 394; 
Buthie and Fuller, f leW <md Ocmim Crops, ii.. 10, pi. xxvui. *, 

It hw been ratobliahed by f^ir J. i>. Honker that hKlit,^9trtn.,w 
lha wild form of which 7'.'. fftyiicfinti is tho cultivated state. There wo 
therefore seem no urgent necessity to discard for the p^aiit the _t'^' 
ht^aoitKl by whScb this millet UiHS Iwii known to tbose iin bft 

food supply of India. The wiUl plant is said to occur all over the low coiintty 
and to i«end to ellitudra of from 5,000 to 8.000 feet on the iWlaya. 
it is distributed throughout the tropical regions of tic Old WorU, but only 
iuttoduoiid uito tho New. jVs an Indian cultivatol plant, however, 
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be fwm tJorret fcK" Npokmi i>f *s iifiet with chicBy ou thu hilly tcictt 
With the hill tjibes of Southcrrip Weat^ni and Noiibcrn [odia it b in 
ini{K>rtant article of daiJy foodp it m rijetitiotiet.1 ill TheB^mr MmuMmpf, 
<if tbt> ®tli c-eiituryj and b the ra/ifei and ^Sanakrit^ and ktiovis ik 

almost even' vcrnacnlar language by namea citlier tlcrivod from tkeiia d? 
froiii wlkiLt ara postj^ibly oven moro ancioot aboriginal rjamesm/fnii 
nmndm, tunkra, wiamiaf, mandwa, merufja, ndtigli, nncAtii, mushinf 
Jtedt, kodou, kffda, kodra, ka^ur, kimr. kuim, kurakan, mhi, 

TiVft, rd^ulUf lamidelii, bavi^, QtG* 

Varioti« and Eacof.—Therft b perhaps little or no doubt that m i 
liiiltivateJ eiop tkia originntei in India. There am at all events ^hm 
cr four allied wild specif* TegularLy resorted bo as artkdest of food in 
of rtcarcitv and famino. And nJOteovor, of the cultivated plant there uns 
in India ssveml fairly distinct forms which almost of nerpseity derwtfl 
antiquity of cultivation, kl, has the apikea quite stpu^lit 

and molts numerous; is in oonsequetiou a very pmluctivR pknt. Kni- 
hu.rgh^ speaking of ^jamund^ Ind., L, 314)^ dcacribffl thb u the 
j)tdda (Of great) Juft* and sap it lh a bter crop than the orditiarj pBwm 
{of early) Me then adds that there ia still a third sud even won? 

prcklurtivp form than otther^ namely the fuaddi ni6a s^ifw. It requina t 
rieh soil but gives an inritase of 500^fold» 

Other wTiterg refer siiniiarly to early and late forms ul this wHbl, 
MoUison {Tej^k Ind. Afjri.^ m., 56^60), for esarnpkp observes that m tto 
Konkan and the Ghats dUtricts the early crop is Aifivi and the Uta ?g™: 
the foimer ripens about the end of September or early OotobeTp the Utter ftt 
end of October or early November. It is therefore a miriy-AcaMn crop,awl 
is usuady sown on land tJiat is too flhallow or too poof for rice or too steep 
for terracing. But if th<s min fall be well dktributctl it succeeds 
clay loftma^ The vsiiiibiLjty of the plant may in Caot he retried 
direct coiwcquoncD of the class of soils on which grawn^ On ~ 
sandy soils the farm that approximatoa moet nearly to the wild 
( Imiirfi) can aloao be produced^ and it is an inferior early cwp. r ron 
that to the large and vigoroiia Late fornw of richer agriointural rftgk»Si 
an endiass series of adaptations may bo ckronbled* 

CVLTtVATtaN--B*aKMi.~Unin \1k k MCOUPOtad ths* Bopg*! hM 
of EEbDimlaioOufl country it dUmOt ho EtM^und why this proviUW^ hcijo^pfl 
postion of importaiLM in the oultiviitEon of thu prf*eut mmet. 
dutriola of produclloii may bo givon here in eoquouce oi va3uo 
BhWpuTp HBzaHbB^, MuM^ATpur, Patna, Oftya, ahAhabs^ tS 

l^fon^yr have oAOh frotd m<WO down to 40,000 AOtW imckf lJl» 
nomaal total aacoa^ imdor it Is about one TMillwm aonea^ *®d .jit 

bcon put at 10 nuiuudji On acre. BueljJUUHi'HamiltoU (A’fiot 4^. ^ 

1734 fS'2J deflcHbofl iho tneEbo4 of oultivation litt a niixocl crop with 

1 In coimBcllon witli Bihar he aayu it ia grown m ^ni 

p broadeaffttid or trOAsphtuted. but of Bhagalpur thoro a» two ^ 

ihopod in Xo vembor-DDcembHr^ and the Ollier throe muntJil ^ ^ 

ISBO, 03^;; abo PoiatnclU, ^2S-0) oaU* ffwf* t7^ 
~ UL WTly Ted Wttd «D<1 * 


and 
croi 

Rat] 

(.icrrp. Loharda^^. 1B90, 03^ 

I'orooi. Tlkuiu ofo two maid varkticM, 
cfatrlJri: ihu former ia a Mdiioi crop whJcib ts iMu:vi»Tr?7ti 
XovOTFlber 15. ocoording to tho Sesuon of BOWingp. the rSW of P , 
nalUEO of wxik and dogroe of rainfall. It ia usually tnlliaplay«*s ™ 
fldV4tlt(igo+ ilmt horvMt can bo dntorrpd to oult llw eonveiiuiiice . mwes 
Vlitor, Col. J. Wood apoaka of ilia tnorEici m W'idaly and oilen^ ^ 
in CTiOta NoRpuT. Boneriei CtiUact^ 139^3. 74^6) i -nin 

mfrndiit im uphuid caraat and attunsi a haight uf 4 to D foot ond_ . 
of a TwkLiah ooluut, Tha tktidM ore pcaparad 


if 4 U> D 

Mey to July aiul ‘W 




CULTIVATION IN INDIA 


eleustne 

CORACAfi^ 

Cnltlf&tloa 


in ii^-IW and triuunljkiitod with ilw drat rthowcora. 'Hia crop ii 

«« -lo™ .»i <.tr 

npo in js , ^1 , j. h ^!^|| not tfnnw on Iniid that snundjttwl, 

SKirXSu-^l'- .tat 1. ™p.r «»JP1.«"S 

miStot uf iiiumport^t Eli llii'Bo frfovincioi, Tlio 

■rithin thif hill troftfl oTily that it aiwumui impOflAnco. Of Alhlhalwl H 
Tn^kr. »wn on good n.ar tho “““ 

itUh Tiiow oitoii julono «Uid on mnnurad lond. Tlio 

and rilou^hod in, bat it tnay b* tranirphmlcd froni a nursoT>, IHithiD 
uiL Fldlor (Eo. 10). on th^ Olhi?r hand, wy oi Jaunsar l^wnr DmaI it 
chiof i^icfe of food of tho hnjfitwn ifl on tlio voq' Moreat of^ 

^^i^ rerop iiHiia (itno^a utid ahingla U la 

SuS! S S“isia!l.? i^iSTLi iv^- •«»> ‘“."J"- 

It tic THiviw- OM a fTitfl Aowa on hinxJ iiiitod lor whoftt, tico or (sagar-^ ■■ 

ftM^Vr rho iHKiptB. rinw t he normil M*M» ™doi’ **,<*»« Sm*^ 

■1» ciltivut^d in fiWkot Mid » io'» "Hi” by 

by tho Eruporor Bftbw occur* o rof crfineo to frujf^ O ^ a :»l|,ot Mr W Cblil- 
him <.« Ji^mbM as. 1B33. In Of noar tho di*t^ ^ Mr^'^^l-^ 

otreoni, in « conMnunientien to tlw wntotr •*>■* tl» RrtHl> P . ujij 

bettor than oihor p^n- It W?rt^t 

SiBtos and comr* into ioMon in OotobCf. in the KuigTA ,_ '^^an,jU 

food cmp. Ift the Panjib pinina it i* iTjhiwB 

dirtrict. 'but chiefly In the Kbi^. U la no 

in Chi«i.it. It im «ltiKl M a fodder crap, nnd may bo etit two or «w» unmo 

'fll^T-odStod-Wentom Indio hnviRg 
become o( CenridorobVo voluo. The nonoel arc» Wldor, It a -^Mt hdl a ™UIJ^ 
Mice. Dr. A. Gibeon wrote a seriM of nflteo on tlto Aj^ulttno w W toWtn_ 
A^.mrt. Joe. ;™l. CCcf«^. onJ Jc/rei.), 1845, Iv.. S+T^ 

mAtki ho inak«a under thia plant are wttTI where idJuvial 

fntm *r, .fr-IrM, ho M>^ia Iiiet with in sanhin^ l»law the GM^ w^rt 

khI and atreom wAt« are aii^^lableK wblto *'**^'^ V."^. -u fi#-(!ijni«« the fifth 
plant and muth ]«« prodMCtiva. M^jIhMn *u™ Bor^a district* 

?la» oxnnng BomU 

of Gujorit, hmry crop* are prcduc^ on. higWy , |L_ 

whoiti the culticatibn it chiefly confined ta the paoraf p 
It it imsitTi in districts of hoavy ratidall. on laad W 
In Giijfuat it li tonMrtitns^ drill*i<jwn, but i* ^ tho iiSiKicim 

tnoftt frofita^iitly transplanted, tl» uplanebf oj |ji,„ j,kmoaey tlw 

it is often raiw.i on steep land and ^ nrti aowrf fdonjz with 

•nil Is often hurried with the bnaihu^d (nS). nnd the c*^ t» 

thr. ftshes. Til* outturn variM so greatly thiit no jb 

quoted. U tuny niiigo from 700 to LOOO lb, df grejn mid 2,000 tc> 2,400 lb. 

tfyrerr, s*rf Cnren.^Sonlh Tmlia is tho chief fijtiOliof rd^ 

The noniinl ^ Ml>der it m Ihn Britiih d^rkt* ™m« 

acwi. but in Mj^re Staf# alonn tho ar« Es uiualty ^ tilSSh 

» Mwt tlio toil for South fndift xm^t b* put at 4l ^lIlho^^. rbo 

513 


CtirndtlyrT 

Sei^ 

n, ProF* 


Fc^l of Mill 


fluH#rf* wire 
(ttlmr Crop* l^sii- 


Fanjnb. 

flK^vA Ikw. 
Otsin^Erp- ’r=U, 

PikUst Cnp, 

Sombajp 

JLnPu 

FUtb PtKiB 


flwsow. 


Ykkl. 

lyEadma. 





ELEUSINE 

COnACANA 


TKE RAGI MILLET 


M^Aoro. 






Cciqjp 


XFttliftft- 

tlo-nfl. 

Pt™«rTtaa 

Quiuj. 




UHM. 


Tln a ^gii CfiJn, 






JiNrlfiUiv- 


fii^tnctB of import^cA wtf Cuiinbatorri, CilddBp&|», J^art}! Areot 

South Arcotp '^iohinopcly* AnAnt-v^Lir rtaid Vixo^apitt^i, m tba ordw paunw^tiWj" 
TIm^ MyHJFi» districln are Myiurv, TftmktlTK Bangs^av^, KoIat, BadHAnp GhitiW™ 
mkti Kadur. Ah with other frf?onnmio pfOdxulitH «a witli thin mlttyt, Bochu^ 
Hamilton (Jourm M^sor^^ tic^, ISOTp i., 100-3+ fiSB-fl, E07, 3fiD, 375 - 6 . 444 j 
iLp 303-4* 2JS4) u a valuable writor. Tho Dwau MuBmilmam, lu 
OaI 3 it ndjfn the Tamil people ktvir^ Jtftd tho farmerfl aay tlioro an ihwa VKhatHi— 
tile mri, k^rapu^, and Au/uptiriu. Tt hs^ near SertiWpatAm* cmitcnmry to ■» 
ftJt thrt* kinds in tho aamo Blim the mina be^n in Jun* the fl&kl ii drilbd 

and and wwn JH a mixed orop. To ftpprSciato th* 

Ruol^imati-Haimiiicizi'fl account of tbln millDt+ the waagaa mdicotod abera min* 
bo oenaulted. They have, howo\'or+ been nviowed mtd atnpli£«i by KidJ- 

i., iB07+ 107-1a work wliiah vs probably more occe^ihie 
the nH^naJ)r Rdyi ia by for tho most unportnot Fii^glo food tedp of thia Stxta 
on dry iiOilfl+ It mp^iofl thio leui'or rank* of aocioty with their riuef 
food. The tolfti ana under food cropH la uHuolly 5 ^ itiiTlioa iicitv, of wlikli rdfl 
alono oocupiM MIy half, 

’V'ery httlo+ howtivor^ eon bo added regarding tho Bouth Indmn cnItiViliflA 
of thtfl millot, to the ocwnnt givoa in the />fc/i;bnaiy^ Stiwirt (il/on. Ami, 
lftSl5+ Lt 507-£) Biiy* it ia A favouHto four-month crop^ the pain Ijobg l*t®J^ 
used by tho labouring cl&Baaa. ft« not a dainty rood+ but vory nutritious Thrit 
are four vonolira^ It in ^frown both dn Lrrignt^i nnd unirrigatod lafld* but mint 
oommonly in that which is oemmAnded by a wn|L Ulwu dopoadont upon rainfiH 
alone it 19 aowu jw oa to get the bdne6t of one or other of thd monaewk that ii 
from Miy to Juno And from Octobdr to Doenmbor. Unitor well* ond taalnf it ii 
sown asm r^pod fhrou^out tho year. Only the enr* of r^i am out m they Hp^ 
and, being hipped tOgeEher for two or three months the grain il l^eaten out iruk 
atickfl or troddeu underfoot by oattliv It ol^idd bo kept aomo rEtonthi befaw 
being uaaA 

MASi/fACTVRES .—InoidcntiiJ uUiiaioii hoB nlmody boea mode to scum ef 
the edible preparotiona of thi* mlllut. Tt hn* the advantage no t only that it ni*r 
be left fltanding ou t he £etda tEU a coq.i'enbeut lime for borveating^ but tba poia 
improvea by being ^ored ami maybe preserviod for many wilbout eitbfl' 

being attacked by ineoet* or becoming mouldy. Tliean are oirearnfft-wiee^ 
the greateat noMible vaIoo, and liave justified thiH millet being acoeptod ii ^ 
mdifl dwirahfo for Hforogo agaiiut timoa of HarcEty nnd famine.- It m taortowr 
one of the iis^t produetivo of gmiiu and dtiO which will give a paying eo 
bOiIh from whIoH hardly nivy other food CAft bo obtnined. It i* ei»eiitiiliy+ 
fore, to la^ Eracti of India, the Htaplfi food of the poor, and, though net apprtoatid 
by fafltidiou* ta*te*p ia novorthHleea wl^lnaomo. The scods am miiliii * 0 '^ 1^* 
toning* ■* (the bran formed of the ae^-eontnl coiutitute on article of food witJ* 
the very poor and One which ii fairly largely uaed in the jntl* of South Into 
[(7/. j4yn. L&Sigrt I89fl, No+ 4.T The bnAked f^roin i* reduced lo flour and b*k^ 
into rakoe or boiled into f^udatnge (about the COnsLitonay of blane-ioiiaEBh Tot* 
U often improved by being cooksd olgng with one-thinl rko or cAeiaia 
Chwh IFood-Gr^tm of Ind.. IBflfl, fill) he* gi^^xjn attontion to the clmiiiiaai 
pwtion of both the groin and the toJIingf of thin millet. Loetly, numeroU* 
allude to a beer and epirit prepared from the rjoiel One of the earliMli imi 
curioue pnaao^ on thin nubjeefi ia that gimn by Baber 
lui* Already bewm aJIuded but the EinperorV ramarkH regardiug 
Sewad, Bajonr and the neighbouring cciiinlric«» who moke a peculiar kind of 
{or lMr)may bo here aunted;—" Them ia a nibitonce which ttwycoU feimOittV^^ 
of the tope of oortJiin Wbn and of vorfoui drogH+ They mnke it roimd 
and then dry and lay it up. TTiiii itfei 1 * the esoence from which the hnetk ^ lAiw*'- 
Many of the potiona eompnoed of it nre Wondorfally oxhilnrAting. bul t^7 *r 
toMbly bitter and ill-iiuitc4. I luid thought of taking thie bmeA, hyt> 
ejetn^me bittereCfle, won unable to awallow it 1 I then took A little ^ ^ 

Kinpcfoif repeaUHUy refer* to hie spec^l lirinking-partifis, held not 
on. board plsaaiim boalo, and the gqjto with which he nOrfatw 3 ^ 
might MHfly enough havo origmatod the EngUah expreflOien » ^ 

deSibWAte mtoKicatiorL with huzeh (beorl. Mr, (now 8 ir Arthur) Wollai*«* ™ 
rm tlut or buafi f* TurkiMh. meacimg a drink prepor^ frem 
that it ^opred inta PereUn with the meaning ale of 

(Trowfi#, 1 (57, 40 j )• eayfl: Besidoa the noe that id cominonly miale of 
feed tlieir cattle, tlie Egyptiann, oft^r it ia dried pufched, mike A fert**^ 
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B 4 ' 
Atvmr 


Tirtffitj-fl™ 


eriodekdbon 

WHITE SlLK-COrrON TUBE 

^Ibs aii!r&ih& ^^o^IIltry tl«i oLomivuIr mid® t**"" to^y. 

6<,fa/(, md m ^ *80 K^ul JatiORof «o«™ 

Of flf G*un» It tnaRht liavti l^ft io ITO), A linU^aTlSf 

„w«™. 1® k^idor^ it« «.d thfcaghoui 

i, nMwIn hpto luul thoro nil over t » latlm *' in A«uim ntld 

ti» B.inaJii*yii trvm Kilalwiuf ^ Sikldin. _ __ _ ■.laci, xndj« rwntly 

the S.«» hi. by tba b€«r «“i» “** ’’• , 

” v^rs.T.sj’^Mki ^ 1 .™. f«' -Ji i't‘.'>«’S “'’v; ss«.' 

Strd « from 6 to 10 or n*oro hcreftfi^: 

be tceeptcd »» a ssvfo ^ ns OOO 000 cwt. of edible grain 

(bat vouM allow an antiunl pr^uction .suodIv- To South 
_* by uo meana itieignUioant item in Inc^a , 

ladk, whii-i approxiniatelr coi^mM motion of thie millet 

«n?eediiigly important article of diet. nrnA^ff li ontiiolf ooiis^^ 

b the fo^ign tmde oI India, so apparently tie produce « entirely eonaum 

vit^ tlio country- 

ERIOBOTRYA JAPONICA, 

FininngOT, Man. Gard. /ni (ed Cameron), 2jO, RoaACK^. * 

or Japeun Mediate Srr S’^rthem aad Eaatpjn 

manth* th.Cf«hfter« 

rSStSSflSn 

ila prodactlon nugllt l>e gteotU ta^uded. ^ ^ 


Ut* 207- 


D.KP*, 
ili-, 200-04. 

SnjKak. 



U} tlid Wa ia«o by hini ^ ^ 

auaiat, k umaiiatakaAtk. sJ juie Ifvmii thd pbhnt u f:in(i«i»Mifr*fi- 

tlwM ^oatil ba bttT* dtffictdty i!^i# 5 ^ii. i* too aborts tbrooidJ' 
A^bloni Ii^ .‘ttfi eeuebo. end cunliieffl. 

Out Irniia it IS wia^bt fCT » * :«■ mAkrt no ttwntion of Ibo truo 

itk la p«ajaB W-ninlodk 

wltoii,nori>Itliered-.^-«ltottl««, toth oi jjanigtfm wm ■ 

.1 leart. Ftem thi* ^ *S“ « 49-&1) B^-e. « tkeleb of it 

B^avkn two. Rhoedo (Hart. .^j^KL b* i&oiibMl m quit* .. 

not n nl j ik* tH**- cf BoniisUF bat bis atlu^ pig^urw* mijs 
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ERIQDZNDROH 
A KFRACTU OSUffl 
Kftpok 


WHITE SlLK-CXTfTU.N TREK 


Gqiiw 

Tmb. 

FUbrt. 

ou. 


EiUfKuttaft. 


trpEiaiiCcTjp 


XndB. 


r^tL 


Ulj6.|ldl4. 




eiwiiii^jL 


JSOOd OH miuiy otlwra pnidUiMscl up to hro conturtca Me lalb ij. thit > 

OceTtni ovorywIiMO in Molnljjir oitd bnin fruit in January 4 ttid Kahniarv nndME 
on /n^ Icavm in Mn«h and April. Houco if it bo not [a 

miMt ha.w EWB^ in trdduwd! at a very wiHy daliy, 

Pm^ht mod ^M,^lfiuni lljii bmfb n moilioiluil flow ib obtiiinod : IIikouH 
iH oiupio.vod IW B TATOlhO mntoriia for lonthor, nod from tlio liarii an in^ 
bniBK ^ HoriM)Hm« prepomd, Tho >»d« yield per coni, of an ObSm 
mnrfi loiioiii biM cottorfOted oif, and the cake ia found to bo ■ tiitbiv (waaflnl 
cattle food. 'JTia oil ia used in Holland oa food and in tJio n2im,f«t™ 
aoop^. It drm more rapidly thotl Ootlon-oood oil. Tllo Woon h of mit 
cfuiijity, puid la only of lua in the ccmatmetlnn of toya. But tntamat n iL 
p^t rr«y bo to Im conccntrottHl in lho,]rT.(HiS or Bllw-ncmoH nblaliMl bm 
ttm rniitfc Thia la known to opiniilofcp na tnpok, n liti1ch'>rrttar wnid drtiral 
^paiwtly from the Siuukrit farpdri jnat aa tbo Inoat pi^ncnd Indina nuim W 
tlin tn*o M hiiian, a woid dDniod from liio Anibis Irjton, Mid thua ita biiih 
sugigaat tlio Binulaijty of H» lion to cotton, Gumblo (riuotilur Trinuml m 
imwrly roniBrJij Hint tlio kapok cotton in obtained^ not from tin* teclacl tk 
acod hut from tlMj wnl! of tlm oopmulo. 'Itiia ia parhiipB mom tlian a bolaufcd 
pTCuii^ity, nod doubtlufti aoooimta for floma of tho cbiunotoriatioa of tho ilmt 
^hich^ 11^1 LBi nutiifu na n packing inAlcruil fvT tho hut jj| mi. like 

foTutji frcHiU thn fieed^ IhfiiitacEvet. Kopak m bettor tlum th« fw 

Bponding wttcTii rjf fliyNt Anj' ua It ift niazo oloatkii luid when udod for up^HibltrT 
kJehh liable to knot. Both Bontim #uid Rhoc^lo {aa already MhouTil rui^otHHi tbit 
th.D cotton, la tued in Btudtniv cauohiM ojid oufthiona -and in lietjl in eni'-at wiH-i!i 
Riiniphiu4 ff/CT*. Ami., i., lytt. t. SO) Eolb uj that b bk 
tiliHa (1 jfiOJI IllO (ZOD wftfl terj" aipufubint in And hod boon carrtfMl tzeiu Ihw 

lO mMt nf the Midiiyan iBlanda He furtlrer remarkii that oJthouah tba fibrfl ii 
too abort to ipfn, it ia lordly umd fw filling oyAhJona and liaa tha iulvfntag» ol 
not beinjBr, like ordinary cotton, oAiMy rolled into bjiJIa. During tbft Qi^nsM 
imd Indian Km ha bitien of London (18S6-B) 1 showed enmpl« of IrwiiAO 

O-tber flillc ^ttona and iir^^Nl the tloinn of tliLft partkmiar Hbn to aLtenEtf®- 
It 1« only within tbo poftt d{?cado or so that tJio »«snia to hfivo ntCrKliJ 

WVO ti^tice of [ndinn moftihiuitii aa being oeniollhing moro than A ourboaityr h 
would thua altnOAt Hiein ob if the plimt Hiid been in Indiii mom highly wtwowl 
ov«f two eenturiefl ago than to^y. And it ii preeuuly in uphfllflt'JFy 
tho fiom Klu in Europe come into promJneneo. Fairly largely cafported fw^ 

1 foreiukinplo, tho trnme came to 51,0 JU bnlw, and in IMJ to 

JirtH:, , ^ EflJtE-m&ntioned year'i oonaigninenta 45K(i31 bali-iS wtmi to Holkaid 
J3alJ?*2 b^ to Australia, and 5,300 bakwi to tllO United SW^- The mlgplr 
meivud by Ho^d in 1003 woa 51,010 bah^ royluB would akro ^ 

nave oeinlnoneed to eaport thia India OMporte nOilO, lUid the loOi^ dCEii™ 

oven la itiaUgnifieanta tidting ite plor^v 

Aorarding to aoine writem tho incnMuing demand for Ihw floaa Eurtf* 
^ being used for toxtikk purpOM. But ft i* too 
wooth. «id^ olippory to bo oaoily opun^ unices Used AS an aJmixtmo 
other floBoof, It ta reputed to bo employed in Bonieuux for tlm maniifACt'iF'" 
»ft nDa^mluE^mg folta. Atlompta ha^'o imeucccOKfully boon mod* to 

wnoy and haws, in the produoticm of the “nap ^ 
aflk hM, Tl» Kopok ^uphply Company ef Ipouden onnoimoo tlmt tlMj art ^ 
uiung itveiy lAi^ly in ih» coiwtfuotion of L^e-bclte. Ufebuo^A, ete.p iuid ih«t ^ 
1 *?™^ L ^ to oork or hair Han** mueh mote buoyant, oofter and 

I^te-jae^ta may be pniided with bapoit and nsndeted WAteaTJmot by ^ 
with imterpr^f cloth. It ia, hownver„aa nlreuly mcntioaio^ in uphofctwy 
%hAl kap9k Jma found Ita most important n«. It le larcal v werlujd ^ 
e^io^ pdloa^ ohaire, bedding, ete ^ in Holland, Oermnav, Auntralia aa«/" 
\injtcd States^ but only to a eomparati^^ly email extent in England. 
ptirpom iti non-hygroeeopio obaracter, ito HuftncoB ond roxiIrtHcy 
ptwn^ly ratable. It k alao Im atieorbent, llces liable to harbour 

tJtree dme« without being eerioadf 
^ raeonunend it, tbo apathy pmerved in India h remarii^! 

1 1 ^^ ^ Oiid Afl poii^bly eitolonatoryo vb. that m far the 

D^l^hodfl of coUeef mg. eJeaning^ packing, preyemg, etc. j by oCbera. 

^^ter vmion, ^ due eitlurr to olimato or eimk of plant gfowm 
tha opizdon advanced by oomo writera (in the Indian pwoa particuJarfy) ^ 
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VA-LUABUi SHiVlili-Tltlit'S 


ERYTHROXYIjON 

COCA 


b.»fc i. but aPateh rAn» for thu tK‘»^*- 

umihoo™, ibD n«o fo^h otw C i^t of 

aimI thii two WiMt iwvvr bo eo^U*^ ihi/tncU^ not in<«cb more tiuiii I'rtit 

|»«0> «wd to fot** f«m 7d, to W-I“r lb., b-m 

KaJC bm.iiiHl TIms iloublo profit flu^ ^ _ +b,rtJv TUTimatit hji 

tionof fca/^ijbprofltoblo iuj^holti^oo^^ ii‘^ \^lU*^ho Kti'noli rmil 

gliniAto. l-ho .ubjwat U brtng «!tBtia..r«tion in [(V- 


Stud*’tn«B. 


NllMina 


ERY'rHRlNA> tJtrn* : FL Jir- Ind., ib, ^ III, 2^-TO. 

A tS. .ri.i P-i«kly br.»l.«.. I.I8. 

lu^HxKlulDr ICAVOI »l»l miUfreiiolB ^ iBrirelil’. 

the iwtftb bsiiij;< vory unequal &□ tl^at thu Btfrncbid j uiddy 

Tlirrc UTI! ewti'o mvcih or oight *P“T,ttw OtniAL 
tultivitt^ remote iroin thftf truly wiW haWtAt*. Safoikrit and 

TrSw toMorhi-wwl ir^of Mad™#3. tko p<»r*,<ito nl tho ha.otknt, 

tbdr peiie tie verttaeukr name ijujwnrfai^r r^ ,„UH’,.tod obwwhoir-; » 

fl, inllOB, H"*. r A nativo Bcrgnl |,y its Moictwlh ptfoWo** 

lbs pd/ari-wondflr, - 

i» W<»r. c( AfeA, lose, 135) In I«-V. ^ ^ j I a.oBco pbuitorB. 

Java And tbo Philippmo Isbindl, A favo^W w*tl, wiw ^ suteros^ 

It hits lATgi' hrood and is j. x„ jj^jmcliwiat'd by having ft thick 

-rt.. M ft nMivo Of tho mom mtonor tT«^ It » 

cotbv biirit and fs thb jsfnirrd tot _Jl. mneiont times itcoo nmploywl In 

'fitwo and OtiKH spsciDS liftve Itom tbo i^t -n«ont ^ TMbidW 

lndiimliericultum«stind«-t™s^^B^ I^^^ thel-nih though tin* ei* 

is ttnivoraol that thityoiefouKi ^ jn gorope, raniwn«l 

phtliation of tllM cirtimuitflnro. hk° ^ Vttluo of iho foot tubofoVos of 

Explicable till tho disCOvary bod ■nua foUowinjr crops nwy - 

thns^ plants in ?'“«»»’ 

bo mcnlionnd ft* those spwi^y noted “! ">y'’V^«SdTaM^I- ^ 

(p. Ml. (pp. STD, 383), Peppcr-vinfl (p.ROD), IK«J l«“ IP' 

Jtmm. /ml.. IM7, n.. pt. 1, *3.] 

ERYTHROXYLON, /.itin, : 

trees of nbout fifty apwics. tmtives of wurifl countri^i. 

E coca. ifim.,' Do Canilollu, Orij. C«*- Pteiifs, I ili!'^b-T, 

1^ iv.. -251-5; Wnght, C^. 

IDOt! 76, 109, ete. Thii ia foiuid m vanous Rntfunliv^" 

bat accoidini; to Ihi (iftiodolle u intligcnous on y ^^ coyloti from Introduc- 

tntEDdaetion tito tadla.—^ the Aari .Horticultiinll ^l«ty 

Ksw in 1870. At ft cotnm.tteo ™»t««“« ?o»'ph 8S.v-.mBon in winch ho Icdlft. 
Madras in Mfty, 1ST A > lottw wsft "*1 of its hscomiim 

sufatasted the propAgotioH of th* planl, m woW _ ^ *on, talum liU ISSii. 

«unMLportantE& oi oomme™, No s(e|is, hewovor, wun» w™ 
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COCAINE LEGISLATION 


eUOENIA 


. . _p , TVn. of tbft tmffic in the druff are very Trade- 

Soiith A»n^ bui 

bcgim to OTPrt rt imall ‘^‘=' Imfenli. 

imtKirt tfolflp. aAsl the njppawi™ 

i"". ■* y«.^;' T-‘..r. 5 rrn..is'x,'asSb.tJ&r...».ta. 

SitTsSj- - "^rr^ “ HtrS 

s:ErATj 5 J^ir.r;;;fs?^ 

of an ethDra-iflo viilueblo teedidjiiu ugont- 


Unlgii.'^ 


E, monoEyitum, lioxb., El, /nrf., n., All} j 
Tilbot List Tfia, £3; Gamltk -W««> y. ',' 

Tht BaatAra SantUl or Red V«iM, ^^ddram> 

MmmonatAi, (AWuro'nt • f\ W 

iixodah, htmialuiay, dhwidni, V 

U fot^nd in the dry ioTi^U ol tlic Deccan, Kaniltak . . 

TWood i» e-id io yield -n,0^ ^ "'A^TSS^'” f 
U n^-mblos l-r. nad U kDOvm in 0-yl^ <pi<lrr ov“ * 

Wtn>c(«i by J»cki(ig pi««» °f “* 

iwJljip pot whkli » i^ocikd b^Sie, tlpwriboii ilio 

0 l fw^. Wt C«rt«on, ^’er. rr*«. ?*“'*'• ^***- **' 

a'yii;(MS^ rw*. ISW, dj PAurBunSoL, IftMt Ki-1 

EUGENIA, Uhh, 'rbifi (foniw oI 
Bpoeies, 120 of which are trees mot with j JiLnl are dI 

f-w (euch os the Clove, the 
remiderable importance. M<sA modem botamcal 
VMt aaBemblage of plante bto three genera {or au^gencta) 

Indian aneties may be diaposed of at once and the major portion ot 
the avnibble space devoted to the clove, which althoi^U not o native 
of llSiTll no^erthde*. treded La all over oountrj- ao onive^lv 
M to make it one of the moat important of 

future nwy produecd Vflry itiuch muro Y ^ 

plntfra. 


iiL, aT7-a 

Biut^rd 

&ftndEk]- 


Ofl. 


UidIdML 


PAEnind I'l^i. 



EUGENIA 

c A RVOPH V LL ATA 

CloTM 


TITR clove PLjVNT 


Arab^rTTim 

NkKM. 




UlpHliak 




Cnlttirb- 

xim, 

Sod. 




QomPAOT iwre trading m clovott (Eirdwotidi And Fcwter, J'lVif £4^ 

JSMjb^flSp and ft littt* liilflr wm mwl ot th& cultivation being mpMlj «- 
ti.nd«l flU ovor tha ttBpic*. Bhwdn dnw ndt. however, nppnrentljf dnmbi 
the pljmt, eo that v^rj tKMiihly it wfl« not bopng cultivated in India during tm~ 
the date of his great work—l>ie Birrfut M^tabaritu*. About that tilSM, bsw- 
ftverp tho auiec waa an impcrtant artU In of tradr with Indin, ravemJtf (^Fthdi 

Jftdp laTtS (ed. BftUK h- U), lor o^amplDp diacumcii tiio Dut^ih 

ami thn olot^ traffin of Sumt. fC/. Aeoata, TmrI. cfP Iim Oragotp IflTJS* M-S; 
Thnvrnotp ^mwl* ih L«ftrtfp Irnfajicln, tf^r, 1687^ pt, iii.* 109-1 ... 

R utTi phiiM flgurea olid, dweribofi liwi- clove plant *^‘+ 

t, 1 }, and giv« a long IM of tt* vernacular namoa. Hp lived and died in AiUhnym 
and was, in all probability, fnmiliar witb every Ekapect of the ciol^ pi^t ^ 
trade. The OiiMflB- ho mya, called ft {= a^-wt-iu^llicis noili!; dn 

modom Malay name ii l»famke and the old Mnloy luwtt* fru^TwIrai™; lU Aanh™ 
it ifl fruAidairan; in TomfttO boAoJottwi, alid in Tidofii flOnnw/Cr f net [rfanmMi^ 
WoffrdcnbOfk) eivBB it the vmsm hobolawa. Crairfiml (fx- 100 
diO^ult to niiderfltand how tha eJo™ Ooldd have TOlne hnit to b® UiCd eji a wMr 
ment by fomign nations, eePAidering the ueU-aocorlmined fact Uiat it nam iMW 
l»eoa ward an euch, and indeed hardly in any other way, by the inhabit^li ef ^ 
Contltrioa which produ^o it,"* He thon procoods to explain tfial tlw ear™ 
immce in tha Moluocna for the oloi'c arti oonjieeted with the fcrMgno™ a-noetm 
to their ihorca to proCLirc thi^ epiws. The inoat irequcnt piama, ho ea™ h 
wMch lias not tho Bound of a native word, but ia ft ^irup^n pf the 

Them Msem* no doubt ih* Chliijwws prMtired the tlcv^ from Haai^ 
horafl for wvorol i^enturfMi baforo it bad renchoo Eurow* Thpra ™ 
point to thiH traeho m twrly aa 280 a.C, Urawiurd, bo wo vet, ua^tjClfta 
ihc namee given by Rumpluuiip but if thes* bts BotUftUy the local tia4Bfia 
lit* they have not apparently accoinpaiucd Hus dove into Hie conunari^ 
world. Uttlo astciilsnrnont noed, bowovar, bo expiwflecd at tin* 
having accompaniod the dove* when it is rccolbch5d Hint it 
by the inbabitanta of the *' spioe iHlnndfi ” a* of nhy V^ue until the 
to bo supplied with tbo "little wwwtHwented nails. Ib *^*1 
alone lay tbo interaat taken by tlie pieople of Molnccrt# in the plant, on 
or *■ cleve " became fti tuvmfl in mOet oounUien ■ 

Sota^r^l {Vov. Soitv. Ouin., 177 a. m, tl. IIO-SO) "f“ thjil h* 
the clove being grtnv II in New OuinEm^ and it in weU kupm that m M r - 
ef the Lile ofBourbon, iMSnt H. PrevCat to Oeram in order to 
ef both tlw oIdvC nnd the imtiMg. Tlihl enterpriiw waa wmpletr y - 

and abnrtly idtcr the plants donriahod SO well in thoir new EbW. P 

ware sent to CayufmO about i 7 M+ and in JUl incredibly abort feme P 
wero extondod and tlov« regularly aent into market of eueh 
wore pronUmiend tiqilAl, if not auporior I* thoflo of the _ vt'-li lixlaa 

shortly oftcr the date mentioned tho clovo waa earr^ 

(I>oiiainica in 1780L in fact tlimughout the trepieoJ world, oml wif 
Vftted hy Sir Joseph Banka at Kow in 1787. It liad been |jw 

mjitiaoii in Zanzibar and Pemba. IhLagtsfeotl became 0 

Hbort^ghted poliby of the Dutch, who Bought to omum for _ 
abeolute nionopaly in the world's supply. For tills ^nrpess 
destroyed the tPWS in all the islanda oxeepl thooe njn^iallv »t a^ 

Belv-ns for dovfr'produrtioin Having trampled on the ^ 

mtribntion boconie ft natural ooneOdutniee. It u not much to 
therofore, that whtxi £n tima e moro ubeml policy prtvail™i tha ne 
clove-production bod » aecuroily BstabliBlied tbcir ptwitiofts m •*“' 

or concentration of thfl tra^c in the origdnel bouio cf ti» clove 
posubility. u 1 f tb^ 

C(ryriv«ryoiT.— Cloves r« thp dried unexpanded of 

tree. The ooJnLk (onna & ball on the top betwfeen the four t ec 
e^lyx, and the atalk is the itniiuture ovan*. Tbev are at tot g™^ ^ 
turn yellow, and finally bright pLuk or Koriet. In thw ^ 

are ready to be picked. If allowed to retdaln longer on 
flowers expand, become fertilised, and the stalk of the clove 
into a eaocnlwt purple-coioiirsd beny contwning oo® ^ ^ jj 

This is known techuiesUy as the “ mother clove.” These * 
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rwli mould about 12 ineliOB apart, and tbs tho bottffl, Hince the 

»«d whfi! dried aoon kics ita vitality. They geiminato witluc five 
wael™ and when 4 feet high are tmnspi^ted from the miiaeiy^to 
their final pwiiions. £0 to 30 loot apart. The aoil mtiat bo po^, well- 
Sked, an^onaiat of mould with a fair propo^on of aand. The planto 
will not thrive on olay nor pure and, and manjiy land w ^tah Even m 
the Malaya the elovo tree dota not lujtunnto alike on aU the locntiti« on 
whiik grown, and acenu to prefer a soil ferm^ from vokamc rook 
fmd ^ lOl), In Pomba the eoil most aaitod is a dark loam, having 
nniferocatli a laver of duaky yolkw oartU Intartnpmd with ™v®l ako a 
Xwlah or reddish atifi clay tA'ew im, 1T-«)J. Altho^h mdi- 

Loiia to ialanda it does not snowed well when exposed 

bneica. It prefers confined valloys, tr ^m niitfel^nni a tr« tiw«tiMtKim 

hiehly injuriona. Protection from high wmik is essontml, and a ^ 
h^ce along the windwnrtl aide of tho plantation is very desirable. 
in pbeo of «ed the plant may be raised by layering. 
laki artoaa the ground take root m about 

planta ahouUl bo transplanted at the begimung of the mina. Shade u 
nsocasary for the first two or three yeara, a^ T*TT.r*®***’**T 
idvatitaMouB during oroeptionally dry weaker, both before and after 
twnspla^ng. By the end of the third year tho ahade 
ind by the sixth ^o planta will have como into ^nng and be in Ii^ crop 
by the twelfth. By 20 to 25 Taaia they are ueunlly too old W be prolitable, 
though Ihcv may yield up to 160 yoaw. It is acoonhngly CMtomsTy te 
renwato certoin^iona of the eslalo every 8 yearn. In J® 

trees ate topped at 8 or P feet, so as to a«i^ low 
picked. Eachtree should give about 6 to 7 lb. 

roime is to hand-pick the olnstora of buds, but occaaionally they aro beaten 
ufl the troea and caught on eloths spread bdow, or tlm 8*^^ *? ?**P| 
clean, so as to allow of the clotro being pick^ up mthoul being 
Every third or sixth year a heavy crop la obtMiied, and 
(mpiiially if overcropped of injurod) tLe trees next to “o 

In the spice islands the cloves am soiueUmea cured by bourn sniok^ ovw 
a shallow wW fire, until they aaaumc a deop brorra colow. when t^® 
drying is accomplished by the aun. Ocoasionally the buds are 
hot ^tef belori being dried. But if bright “f 

heat may be dispensed with and the buds aun-dnod from fust to last. The 

crop loses about 60 pr cant, in drying. , , 

NithoUa (rcartoit rrop. Jyri. ISn, 18I--9) gives useful vubsouk-^ 

of tkve ouitivation. A most inter«ting and insiructivo ^ 

ptoduetion, manufm’turc and trade m this *P*®* W** - .Z-™' 

J. C. Baw« in Th* Pr«f«e H'-orU (May 18M). Mr. R N, 

Zanrihar, publiabed a valuable report on the plantations of 

tinw by far tho most important Binglo country of ptoOnoti^. [C/. J rop. 

AytitL, Jnlv iWI, li-2t ^er rropenp/fauror ; Jour^ Smi. . 

fAartnoceuf. /ouro.; Chem, and DrvQy. .* I^pf- j , 

Uses.—It is needless to say thnt the clove, thongh “ 

high eatestu as in fotincr timaa, la atill a spiw of oonsidembi* ^ 
mercisl importanoe. Oil o? Cloves wiU be 

detail bv tocmeister and Hofimann FoWife IfiOO, 5^)- ^ 
would appear that it was first diatiUod in the I5th centn^ . pi 
of Peml» arc those chiefiy used for this purp<»e. Those of Amhoyna and 
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exccbcaria 

AQAi^UiCKA 
BLLndlag TCmo 

rablwr conUiiniMi in iho proBunt npwiaii. llin •*»«£!« woiti #unt to Eiimiw un.1 ujJ™u»w* 
reportoct Ott in «uch t«niM aa to diaeoun^ furthor ofTort. 

E. nnallteTK. (nnall horb found tho bottor porta of 

India frrirpi tlm Panjilb aouthwiutla, Ifl t>» rf*"**^* <^*“*''1^ bumte^ punloa, 
mrdbn, itaytlu rte. U»od in tho aflcctiona of ohlldnm—^«.t‘l and lung com- 
pP-ji*. A fluid extract hoa boon employotl im aathma and H> dyK-nUiry {Hrpt, 

etni. Iffu^rComm..]., Wi, 

E. Roylatna, Soiia— A largo alirub conunon on dry iwby InUaiiiaa of tlw 
tiijtp f Himnlnya ffitra Kuriiaon wwttworda, and obtO in t)» S<dt Rong»- “ i* " 
nioat eoniqiietioiu and rharactcriiHr plant in t hr tCncM of eomlTy indientmJ. 1^ 
aaniniding flinby lirftltfilaw ior atonw) am flvO-nngtod n^ thorny. It ?» tto 
illiw. thnitty pitan, auff, ebiifcr, oAiin, aura, (»M*, auni, aiAuiuf, ®tc. T^“ mua 
nnataito a Li^ arnoiuit of Btitta-peraha. W1 »mi freah it a awaot «!our an.l aotU-praJ-. 
do«a not bUrtor t>po fingpra, but it » Mftrj' m^oriaut to t)io ipyto f 
anrthinj? bandied ovun nftw the gtentoet eoro may hove been «jd^ to *’l«ui 
the Antoni. Some few yeiara ago a fairiy eEtonaivo aeneo of espom^ta mro 
eonductecl adth thia ntilb, liiiving in ™w ita util^tien «a a watOTpwfinp 
material or as n paint for abipa, Tha aubjeot i* nfludeil to boca^ ar^cielit 
ertdeneo waa obtafned to aatiafy belief that KSstlirina. 

o( Ihft nulk: u !i gi.ilt^-p€ntjl*a aubatitut^ Of tl:w of f4W:tonM c>n> t 

both tha mcoM and tt» topahllitkia cf tbo inbohiltmta of the eountiy «ium> 
r- ifl an obnndAiit attd ot present lilantj tfcinr* intRot rtui tw 

direttiolM m which it might hp pfflWuNo to the liraitleaa iiap|4y mto rt 

■oLute of vmfllth- (Soo OiittA-psrctii. ) - * 

E. Hmeilll. TIhj Milk-h«l«0 op Uilk-bush or sfAuiwJ. #Air. 

hrvkn *it\ «ju. nrrfi, nhvl, Smdu-niPali, J^mudtL, 

ebc. A dmall with, round nt^ma sniL Kinaoth braflni™. It fi 
erDer«aiy belieto bo « llfttiva of Atrio^ but hii* hflcn for miUjy vimm c«iu- 
pletely nLitu^iml in lndim fapecislly iB tjifl drier oI 

South liuii 4 i ikBil Cteykm. UiiyuD {Tmcm, K tit. and IS 14 , *. 4 dhM^um 

fTiily the tMiterbility of Uia™s the liulk of thi* miid other Kophorhiot 

Kldchii, efoek aiwl Falwner de^'tit*d much timo juid altontion to ^ 

lubieet about It waa obtem-ed that niter hodi^ tha milk of Um npeeirt 

beenmea brittb, though «liil#t wnml it is duttilo Juid elMo- . 

(fad. ror., im **v.rtb-6Hito iirgod tlw doatoabJllty of t]« gajfotaUidal 

Otiter apeeioe ef Kiij.noi-**n batng put to “!i» uaeM porpeM. He tounH ttol 

nitrie kW eatuod the tapaiatien of the rublmr. Miiod with mad the nulk )ul 

einnlovtld in North AiWt in tbo conatraEtmn of th* flat roofa of hoUaW, It ^ m 

Ganiaii), aaid to bo UMd to intoJticoto and powon orows i for purpnaa « httin 

ii imx»d with beilod rioo and given to tbeto bird*, aerjd iU«o, la ^ 

toDarallv, well known na ft purgati™ and eountefdmtont (wpaoinUy ifl the husatlia, 

IrMtment of ottitnalah and it ia to very painful when apphod to woiu^ Of to tho 

ew Hmt (Mttle are fully aware of thia fact and will net nttompt to fatvdk down 

a hedge of it. (Conault the oentraventy regarding Angola ( Al M elfl ln ai EuSber - 

K. oer«W T-JrHrrtlll.} 


EXCCECARIA AGALLOCHA, Tfritu ; //• ^ ^^^7 

Roxb„ n Ind., m., 756-7; Qamlik, J/a». Iitd. r»uiit.,62b; 
rft!tt,586; Ptain. /feiy. Wuntt. ii., 955; EupuoftBiACKA The minduig 
Tree, gtdttjTmr, (fear, jerw, «yun*. ^«a. pAwngoi*, j«tKi, ihutaiffmram, Uth, 
cAiUo, ieUa-ehOiu, Auro, fewiura‘^7- „ 

ihe (aggar wood of Sylltet nUudod to umlcr AqniUrw (p. -4). A smdll 
evergreen tree of tlio I’osat nnd tiiLil foicats of both eidca of the lit um 

Penbeula, Bnniu. the Andnwaii lalandi ntid Cajclon. . . . , 

The Wtod tontoiu* a mnky jnico wliioh Jiardana e» emoaure to the air into a (.ma, 
hlaek eaoutoliauc'likn atlbetanee. The imp which oxudae fforn ^ frewi-rut oOrt. 
ia very acrid, tomo aay poiaoiuiil*i Iwnce tiie nattio Blinding Tto or **™'' 
rawn. (Rumph., «art. Amb.. il.. It, 7fl-80b Hooper ( Ttpr^kof Phprt ^ , IS!^. Kat*w- 
«») givna an account of the ehemktry of thia latoa. which he a^yned «lUi 
a view to aaeertaining ita value to a rubber. Tli# TlwnnR la MMfut for gen- ral 
«iTMilltry purpOM *nd fur mstch-makiitg. [C/- 
/Tfi /fWr. IS97pisiii.e IfiOj 
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FAGOPYHIJMj twiirt'tu. ; JimJ-* v.> 51—5 p Pai^vooA'Argfi 

eKuleDlnm, ; Diitiii« and FulJrf^r, FuM and Gardtf% Crom, 1951 n 

lii-p ^p t, 83; jffi®, BoLStirv. Ind., L, 33, 40, 219, 262; VVo^rcw. t&t tiTyL 
J3B9, 439 ; MukEstji+ Hafidt^xyk InsL 1901, 60, 260. Thii in bs^t known* 

BucilgwhEKiit Uj Braxtkp kotu, lam 

i™+ ijwnba etc, Exhmflivejy ouJMvmtod On tbo tjMnpfmtg 

and lo^r hiUi af liidJ^ from Afghanistan imd Koahftiir to Durjii^lhi^ Ass&ni^ 
Biinim. Thani art numy c^tittEvaied #0ii30 f^'n’o for fha gmLri, ctluanifi 

i.negDtab1i?« and tbMa blond uupqroaptibly ShICp ttis t^^Ud itv Mtlmn. 

F* UtnlODUL : Dutliio und Fullorp ILc. 26~8p tt. S4p 90. Thli ii d» 

ka^l, iRofit Ovmba (blook Crumba). cAin, A:an7H»&rv«, Kigal. hdlhH^ jlFdo rytti, €k. 
It ia iiaunlly kdomi oa Black Buckwhoat, but aa a Hilo jsAaphm fv 

and N^iip J-; Tkb form la CUltlVntad thTDOf^ut tholU[^Mr 

tOfivporato Hlfualayop Oepficially on tho Wottam oitrcmity bolw5*n altitude 4 
0,000 and 15,000 foot. lifaataiJoFp cnnmof plant than the otfai^f iipcc^ 
lon^ groins (nnta, do thoy am flomotimoi cnjlod^of a block oolaur, ond mill tl» 
KiundiHi ofT and lunlod low^ tlm t*i>, innU^wJ af being flJinrp. Thurpiif 
^i[|4U4.V eultivalidil Toftna, Onu frvin Kungra having Ivon tECalnd na ndutbarl varklt 
imdvr lla^ nonin aiHi^iJniriw, 

(111 lownr HiiTiiilo)^a, betTriftn 4,<kXl iind iO^OODfe^t, 
ia ^wTip being aown in .rnly naic] reaped in. CNilobef. In thn low^r rt«^ 
of its mouatainons area it h m^ually miaed more as a vegetable than n grun 
rnd^ctl Id Northern and Eastern Bengal, Afiaam and Burma fund Rven in 
the Doccau, tJie Central Ib-ovincen and BibarJ it Is often tnet with (ondri 
plaiiid) as a catch of garden crop, where it is excluAivoly used os a 
or fodder. 0£ the mDuntains of Mnnipur and Bunna, it migfai b# 

aaid that a cliinatm depression eadsta whit h admits of pkrifo bduggroffB 
two or throe thousand feet below their noriniil ImbitalA Ifonce in thest 
fegioriH the grain-yieldiiig buckw'heat becomes an important articb o! 
foewi at altitndea evoii bchjw 5,(100 feet. Tn the higher reachw of its *fei 
buckwheat often bocorfins es^nedingly importanty more lapeoially ^'■ 
futiiricum, wlibhp iolluanng the spring barky or wheat, is sown in My 
and gives a snpplementoty crop before the eafly snowfnU puts a stop w 
agricultum] operations. It (s frequently &s a fiftft crop on wv 

irlearanecs, and in the most alpine tracts sheltered portions of the grswf 
slopes arr utilised in giving a catch crop one year and left fallow' for severtj 
suoeoeding yeaiB. It may also be grown on soils too poor for whefiS ^ 
barley. It seems bo sneored fairly well m rooky soils contaliMPg * W 
percentage of granitic detritusp but not on clay Lawrenco 
Kashmir, lS&5j 330) mforida us that buckwheat (both species) 1*^ 
grown late on almost aiiy eoib and t hat m the higher lilligei F* 
constitutes slmwt the only food-grain of the people. In the lower 
he odds^ ijTtgatiun is sometimea given. Mukerji urges the rlaiiiift 
wheat as a catch crop; it yieldi? a return in ten weeks afwr wwiok; 
it can be grown on poor soikand is shje to withstand a greater estctine la 
heat and cold than can be said of any other known crop. 

As a human food buckwheat does not ho3d a high phioe, 

20 pi>r cent, of the weight ia tost in deconication^ The nuts are hujkrf ^ 
ground into flonr^ which ia made into bread or eaten as ponidg**- ^ 
leaves and shoots are boiled oa a spiiiach. For poultry and horses, li9w 
i?vvr, the unhusked nnta are regarded as very superiorj wink 
ia more nutritious than that of ^real. F. ifrfyrrirttft** fwr. ^*****.^ 

Li a bettor food than m as it is richer in oil and cont*^ 

indigestible fibre. 
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-VSAFKTIDA PLANT 


He IctuDd I ho mmi k*taa goiuirie, tho plant being ■ttd 

Arnmnninctini tort<lto<^-jfcc«M3’' f'^'A SJi-efdft JiTieio Suil.^ J007p 3-7-^SS-l C(>nmiA*n(iig 
on rhui ™w, tho lUltliara ol the FAe/marti^pAia ifldwn (iLt 143) ohnoftiv h 
woulfi appear tlioit that tho land of Mafoetida cnllnd by thn Anba^nd Lhir 
follnwra in the drug af Huropoim odnift>erf*t tha pHtduce of i-vrMiii jivi^Ma, 
and net that of rn m^ t^^ra, which prodiicna I ho of Tndin." Hob^ 

in tiio J'Aanacweaiknf Journal (3rd lar.r MX-* 21-3 -*p 41-1, 3d6-SK fb* vaiima 
MiLioiun C!aUk>tiloa of iho Phanwcatltioal i^iety ef Great Giitahii, hun afloiddl 


Cltaw-zvEfa.—ThiA ifi ibti Kuropean ilnjg of onieroeToe^ oJvd w Jiifla* 

Liyrjfltim in and Irwm Hfirol in ArgluitiilitaD^ u la col«ot«i 

m 


rniuiy iiBohii pftrtjcularfl nnd foOUaeed tha practicnl rcwiltif of rooanl rooNurk A 
long aocoTlni o£ tho philotojscy of tlia word " Vanaicotida " ia givtiD by PrwL ^ 


Attheld {rcnrdfttit of Pharrruutsf^ l&y7t 331-6)* whop after tsOnmlllinK Moir^ 
(editor of tho O^t/ord ^h'ona^vJp ooma to the ooncluAiOQ thrtt it thouldpIMh 
in EngUnb and Latins bo ronderod " (waifotidn-*' When dbouMUtg 
hinyra\. it Heonii pfnhftble that it Weidd be more correct to auign th«M MS 
of opcokfl rntbor than to any that tbay ware oach the product of om *p<«a 
Indeed it would Appear that tho part uf t|ie plaiit from whenOii prcotfA tbi 
iwascin of tho yirtT whea ooUeoted, tb« rnfithoili of preparation imddt'gwiad 
juatonnla of Mullaration* eneraua oonniderahlB inniMmoo on tba (|U4li^ ioil 
flavour of the reftdting d^ga. It ii, bowavar* conveniant to group th* oaa- 
mfiffiwl rcaioDUfl prOduatfP of ^vr«iM iindiir throe chiaf epociaa:—^ 


F. alllaceo, Bfcutlfty and Trimeji, Med. PL, 1880* ii,, l'2^[ 

jyymock, Mol. Mtd. W. Ind., im, lit Xhoniahli it ia ctLOed 

an^ishrhf in. Kirnmn, xendefru/, while it i* also known by the fotbrng 
namea—iiwjp anjijJdn* hijig, kdt^mn, jxmn 

ingtiva^ angtaa^ etc. A herb whic:h grown to a height of 2 to 4 It 
is found wild (ie tid% nt all eventSp cultivated) in Eastern Feraifl in tm 
neighbourhood of Djondaek and Yetdp and in KJiorasan neaf SahafUil, 
NijM-hapuT;* Meshed^ Dehmchtindjan and Xenuan. It prafew a stenf, 
arid soil, and is found at an altitiide of 7,000 feet. Thus plant ^ 
iL-hiaf source of the aBafetida usod in India and known as 
meaiia pure or auperiew A infra), while that of European conmie™ H tbi 
prothiet inostlj of K yVi^f — hingta. _ . 

ITiiB might bo of it* Iho odiblo form, "fha Gt?M-a*snr iJ obtj^™ J 

wounding 'the upper part of Hid mot, from which a Bmftll qu^Hty of ■ 
gfcun eecapea and ia coltect«L Tho living 1# thnn olioixl daily, orrery . 
or throe days* with tho oxudntion adhering to it, till oxIiaiiatisL T3»^ -_ 
xnoBC^ consisting of olc^naato layorv of root fmd gum-roSin, is tbou 
alun- A* found in tho Tnnrkol, tho rwin consists of a b lartrLnh -bm^"^ 
mofia of exlromoTy fetid odour» unoduUvratiMi with isarth or ^ 

with aUeufl. of the root. lu Bombay it is 00 tnotiroea adultorai™ by ™ 
of gum-oruhia, and tho Ohoapor sorts Odalmn on undsie proportion 0 


AdLilcoration with sliced potato aim UikOd ploeo. 

' abimiJont esBontml oil which differt tedfi 


Tho rooinciiis ttnAm contoiiu on ' 

of Aif^ro in ha^-ing a reddish hnC, n higher spdci^^ gravity, and a 
rototory powor. An dlooholk tinctUfO ii not precipitated by soot^ ° hw 
nor ia Hio flu|phuri.O'Boid mlntion fluorcacent. Frans corlioit timos 
boon h&ld in ootoflin by Kwstom dOctOro. It la a carminath'O and 
and tnhen. doiK* is na^ to wan! ofl miilariJli fovor It is also 
a vermifuge. Wf. PAnrm^. JfuJ., ISM. ii, 141-7; Kniloy LoU W 
X>ru^ Ind., IdftBp 127-S : Thorpe, DwT. JppE. Chim., 1S&&, It, 5J73-1 

F, fffitlda, Rfgel,' Prurtd, in Engler «id 
231; Kew Alia. Gvidt. IWJ. No, I, MS; Ai»is«i, 

ATfflo* mghaymij Jlin^, etc^ A hcifb with a ciwulif ^ 

of foliage, springing nnnuaUv frotn a perennial root fltork It ^ 

SoutbtTii Turkestan^ Petsia and Afghanisttiu. Thw would 
ha ve been the Persian plant Bent by Dr. Guthms of Iklmhiiiizbi 
ill tho Botaiiic Gardens there in 17S0. [C/, Phd. 
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t]«i liathcRt imraijini llttiig briijfiy IW foUown Tti-* tip rnoto Jin? PXpii»4 foF 
m noupJo inohwf, A tiuctc mlic* W Ctit from iJw top, from which A ijoiuitity nJf 
milk cjcinJkM. Tim root u ilwin «rouwt4jd froip tho ukui by n dorwHl 
iHu 8 icirhwi in hcijjht, C 4 i]l«l fc tAcww, fon™?iI of twij^ uiiL clny which ff 

nmwiinKtoWrtrd^ the norlh^ In ti™ tinw a tbitk. ffuinmy. ftHldMih 

luliAtaiucc AppottTft in inwgiiJiir lumpM on iho oxpOUcd aiihirtAneo m Uifl Piov. 

TtUa i* BomihKl yfC or JtmnoTwl nhlli^ with a. alico of iho metp wid pl4u™ m * 
kAtboP luMf. It roportod tj»t tiui ptnnt^i w^rr. ■oicctiiiKi# H>(mratod upt>n 
mofti Ihfln 0tw?D aufinff th* 'Hio gun^ ia nort carriwl to Hor.it, whoA!- Jt 

in deflibomU^ly ndMltorwUHl Aitohinon. Pkarm. Jtyum, a»ii Traiw.. Do®, H* 

1884.1 fJcurjt, K€daK 1848, 451-J^ epoakn of tho ploiit oa lloiunalunp 

In &iij$h&n. thfl jpnn biiing cclkcUMi u nuiA«ir H«lt&w+ in hin nwount, 
thrtl nJkir outting tlio plunfc thro Ugh, mhovo the root, th™ or foiir inmona nitj 
niftde In tha Btiimp, nnd tho opftnition of inctflion ia lOpdoM ovary three or 
four dnvfl^ BO long na Bop cofitintie* to Osudo, A puriienlnr ^ ny 

the pame writer M boieg obtained KOlcly from th# ntHlnorhMLf-hud m i?enlre of 
the tmwSv irpcotiting pUnt. Thia kind io never adultiMWtedH 4md inoy ^ iho l^c 
nudity Of the drug known na Khaadakari hin^ (FAnreiornsr, ^ IBl). 

MxmniOh form ia Stmuh ndoitcTftted by n kind of red olny 

haiksT fSoor* And hy powdered gypoiina. It i* dao mixod with dim Ot tl» 

K»t, AiJ iipo*i» of tho drwg hnvo a pnwnrfuL garlio odour, nad a bitlOT Bcnd 
MHtO. Except KKand^H king, thw vnriaty of Annfotuin la not noad m 

Mid Pmift, M »1» BoUmy of Baluth-.Mgluui BoMftnlow Comiciii^tt 
of W99 fiot Sitpp. i,. 13*-IS furpuih inloftirtmg det.il. of tlw 

wlkwtUvfta of the eonamarcid Wticlo on the liilk belwwtk Sarnuli nild Rohnt. 

AedetidB. they obmvB. nffonta bare rtrtky hillaidea. It Pi tlw plmi^ or at 
one oMha pliiatap that poonlo from Kondohitr yfairly vidt tlw Koh-i^ultMl 
Uk odleot. mr Arthur H- McMnlion ileacribed tho coLlectiOii of tho g^ni from 
pefionAl obiorvation. Tho hwida are out dow'a to within one or two indw of 
gfotiml. The cm enda Hie then oOVered with a littlo dry onrth m 0^. 
t|»p Keeton wy. to keep tf» wind oR. After t^Prenly ho mw the pwple eollect 
wh.1 hae OEodea Md eut »J»0 »tJk down Mother eighth of nn Inoh- But the 
milfc in cot dowed to dry in the ittP; to obi'into this the oollectoi. btnW 
finatl stono trope, oped St cno sidn, ever o«h piMt, in order to Ofl H» 

idn’e toye- The iuiOT whan portly dried is wiiod with aoms kind Of O^h. 
like fttllet’a-Mrth j thia ia merely to icoroHto tho wright, Md not With any wca 
af fmpnrt'ins tha nnality. I>QnbtlMa the preaMtion. taken to prei-ent diying 
an nwnlv mth a view to laniLtato tWa mibaoqowtt adulteration. 

Asafolida eOHdrta of reiin. gum Md aaaMtinl oi m V^lftg ptoportiOJ^ 
blit the resin gOIMrnUy MlOimta to inore thiui It iS partly aldubte in 

ether or ch1(lt«romi. Th* oil may ^ aepciratod by dwtniatjqn. *• 
wllow. with a pungDiie odoto. Md if expowd to tl» *ir evolves ^phi^trf 
bydtogen. An alooholw tincttire of the drug is proeipiU^ by MoUto oj l esd, 
and s salutinn in eillpliurifl Acid ii duortOCOtit. Medicinally it is UMvd Wt po 
b BQ Antiapfuinaodic nnd ati muTAnti (at*® TlnegBr, |V 11101. , „ i 

Aceoidina to BoUow, JIfiMaon and AitohiBon, thn Natives of Bekliam ^plo> 
a iMVea as . gras, vogotobla. while the wyto ttnAwpart of tha atom of the lul^ 


ModlmnUk 


iSfar. Mtd. mnd*, lOOo’ 17fr-o"; White And HumpJyey. F4™»»pM 
Turhirphj Hijrtf- liwd IjSOO^ ill Sfilll—4'^] 

F. S'Altoanlfluav flbwi. tC atiA« — Thia is Iba chief wurco of tho drug 
known as GsibaiiUfii ; It is A 

iiatKo of Fervid (specially Sliia* and Kimuin), front the gum m 

imported into Botitbay and rcoiported to Egj'pt and iUrkey. jlround 
Outran it is reported to be ipectallj' eonunoiL 

aajs.nf|fr.—inwra MS three kinds known in oominoW ; Lsvant, Prraian, 
Solid and ParaiM Liquid. The flrtt ecnntMfram Chirac, nnd is known « fcoajrato,- 
thDBFDODd has Miidourel turpentine,and iho third iaibe or/o»d«ktr. Ai 

mot with in Indin. g«W fl«*H**r is a yellow or (treeiiEril tem-flmd 
nitlMd with the atnmS, figweftl Aftd fruit* of *1io plant. It la ohtiinod from «» 

m 
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■lATiip wMeli, when mjuivd^ nn <>ffknge-yallow ^^ammy f^uid. CksHfirtfly, 

Uv j^baxkuii] of cc}znm«'c« fnrtil4 itaiind, ii^luli^t«d tmn, nbooL 
ti^ ef crangfl-brown ontwrJe, yfrljrhW^jtb'Wbil-# or bIiuih'Srr«rn ffttkle. TT* 

odoitjf l9 TkOi dfnagfwdibli? liho thill of (lod tbo t-osto iji hitti^r. 

UkI^h, cAnaUtl* iwantmllly of nboiit pHT C^llt^ iwbl, p^r 

3 td 7 -pet dOJQt. vciintild ail- l^bo oil is obtained by dixtlllation wfth wqtffr or l)f 
axtrootiotk with ptftrolAuni tttlior. In mediciii#, vs MminiBinad b' 

torcAilj OA (IQ dxp^etorant p fuid oictemAlly It dntxWH intfi (he Oompdidilint a{ 

ploetan. [C?/r CiMlIw, /t*^r (ianui. fw+ tfo., tn ffid.. 1874, 00-1 ; T^ntlejrinl 
Trimem, Mtd, FL^ IftSO, ii-. 138 ; Fharmaeog, Ind., iL, lOS-O ; ThciFpdp [HU Af^ 
Chev^, 1808p ii„ 374 ; * Co., Sfnii-A»PiH flr-jrf. Aft^Mny, I HI, 

SO; ChUTi* i%nd 1001 i Hk.. 874-5; TBchireb, Le. 346-58.] 

Narthex^ N^irt^ex ora/st^, F*lcope^^ Tffluf, Lnu, 

5«:., 1046, xx^i pt. 1 ., :265-@l ; B^lloiirp TfmMf. Sob. Edtfib.^ xxii.,pL 
u., 261-e, pi. 20-1. This plant owes its diwovery to Palconer. who h'ftM. 
it in 1036 in Western Tibet on the slopes of this inoimtainA cliridjnj^ tkt 
liountiy frcun Enshmir. From the plants thiia eoUeoted seeds wera huI . 
to the Edinburgh Eatanie Gardens and thence distributed aU ovot Eerope^ j 
Uolmw ZDcntidOd that in. n lotto'r Altchijion mpdrii that had doroeoi • 
y. THife'fAK^ mi the vsrr Identity wbero \w bolioiml Wlconer eriRmfllly foiuadlt * 
Bd Hind snyi tbnt Sir W. Lawmnod, dnrinff hia oCBeial tour tbidUjdl ■ 

luid Kantunir in 1 SB8, mw the plnnt in nownr bdtwndrt A^rtrt^ and twit? mB* ^ 
nertli+ nen- Ddinn. Thin plnnt WAn At ono time nofredited (ui the idurM cf t 

BHfdt^o, but Ai dleafkdT rndatiendd the Eurdpenn dnip? enfnc* fram Penti »A i 
maybesecep^ at the produce oi jvffifrf end the Tndinn df r, 

[Cf. flcfc Serf, Surv. /fid.. U 40: HdtiriM, JLo. An^. 1804, 131 ? Kew BuSl.. 5U«* 
1805, ST j Ohfm. diwJ Drug^.t. lOOl, llx., 374— B.J 
Imports. Trff<re ^j? AsmMf^ar — The following figures are rctumfd as tk 

Trana-foontier imports of as&fetida into British Indui from AfghaTitftsa. 
Seistan^ etc-, for the Tcaw 1902-T :—1902—3, 1.308 cwt,» Ra. K73,TC0; 
19(KW, 2.056 cwt.p Ea, 2,63,801; 1901-5. 2.036 cwt., Ra. 2.^6^? 
190^6, I40e cwt., Ka. 1,38.90! : 1906^7, 1,820 cwt.. Rs- l.59jn. 
During the years 1903-4 the iMPORta by b«& were 13,343 cwt., vslued ^ 

Ea. 4^8G,B38 j and bi 1906-T, 6,062 cwt., Tstued at Ra. 2,42,635, 
cally the whole of the forcignimportgeame from Femiaand wentto Boni»f- 
Exports. The Exports are returned both sa- foreign re^exporbs and as rndianproda^- 
The latter of course means nsafetida brought to India by land rant*- 
Of the foreign produce, 1,612 cwt. were exported in 1903-4+ valuw 
Ba 63,440 ^ and 1,2150 cwt„ valinsd at Rs. 39J5B, in 1906-7. Prairttrabr 
the whole went from Bombay^ Of the so-called Indian produce, 333 
Talced at Ks, 13,648, were exported in 1903-4, but sank to 61 ewt^ 
at Ea, 2,043, in 1&06-T+ The export figures Bbonldt however^ be 
as haring leferenee to htngm, while the Wtums of imports are both 
and king. [Cf. Hrit. and Drugg., 1905+ xlvu.+ 96, 120, 4T9, 504 ] , 

15.KF., FICUSp iJiUK t King, 4 b7v. Jftm* BbL Card, Cak.f 1^^- f" 

nu 343 - 62 - 1-232 r FI Br. Ind.^ T.. 494^37 ; Talbot; LiH Trees, rin.. 3 ^ 1 - 31 1 
Man. IruL Tinibs., 636^1 - PmLo, Beng. Ffon/s, ii.. 071-^1 
Fr«. Bomb.. iL, 643 - 5 S j Brandis, Ind^ Trtxs, im 69 ^^ 10 ; 

A genus of treca, ahmbs or climbers, sometimes apiphytic, which *^5®^** 
about 600 apceii^, Most are tropical^ and, according to Hooter^ 1^ 
Indism They have a milky sap which contains caoutchouc, and 
fliuftieu ia one of the chief sonmn of the Tndia-rtibber of copiiuai^' 

b^nj^alonsLa^ Isan. ; WoodroWp Afetiti Gard^ mi Jn^-± 

Ind. Gard, Jam 4,1900, 3; Fee. BoT, Sum. Ifirf-.m., 102 j 1905, 379. 
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Banyan Twe, hor, bar, har^, btif. bftt\ ranfei, Jiami iioreUt, »«S™. twrht. 
hanfiai, vhtmcari, wtr, W, ah, tnari, ahJada, man, p^rwti, 

amufM, ittoAff-nixya, iota, etc. A largo t«e which thfoiw aumejow 
ai^l roota from tho branches. Tt ia found in the Sub Hiraalnyao 
from Peshawar U> Assam ; in the decidnoru for»ts of Bibar. Lhoto 
Naeunr. Orissa, Circaw. Central Provinces, Bombar Pr^deney and Soutii 
India i las* comraonlv in evergreen forests and in the low Miintry o 
Cbvlon, It is wild, but doubtfiiJly indigenoua, and is also largely plantoa 
Ihiottcheut India for its shade. Indian Gardening gives an « 

the ^moua specitnen in the Botanic Gardens, Chloutta; desenbed a 
by Sir George King (1895) in the Guitk to these Gardena, ^ 

It yleMs OB inferior Ronaite, Acicorriing to Hooper iilrp*. WiO-Himi 

looa-e. 2S). tbs lotoi coniawi only l* + per cent, o cWiuWioue 
■nd B2'2 por omt. wein. Is employed in Lahore la the osH^UCn of 
Tmlv -^tlT iX i* opplird Mtemally tor poins pd br^. and W ^ 
an miodyno in rlMnimnlwin. infunor of the ^^l^jce. 

tenie fa tho trtatimmt of drobolee. Tholeftv«“"Seated Md^ 

Tim traits ripen from March to Jime, aeoording :« riuAV narta VooJ. 

timee of fnid^: it wouhl moioover npp<^. In oddlt.o^ 
of tbi- conrttry tho young tonilw ihooti atwl l»vw, M'^TroDriea by 
Mon'. £e*i,. 1004, yo. 4.1 Ttm twigs and loavw are ^ 'OPem ^ Ttebor, 

lat^ mSi rlcnhante. The ‘WoOD fa ot ISttlo vnlua, but d dliraWe ^. 

Md,* thereforo!^ iltilhwl for «EiU.rurl». If carjf^y 

madn into furnittiro. and is MnwHrDOe employed lor ■ 1 ^ 

wood of tho aoPAl root# ii Oecd for toat-OTl^ cart-yoke* o^ 

The hmiTan is one of the niimorcua hoet* of tliO W uu^. B> 
i rogorfod ee sacrod. and play, a ^ F«^ ^ 

nennnOfliM. ^Cf, Htiny (Holland trowL). i., STO : Sf' 3^, 

im-Sl* lOJS; BuehaJUMl-HArniH-nn^ Sifil, ^ lAM 

stw’- 

^ L'iiZ'aVuM. ii.. !J1-! i 

30-40 f UnnatADr Imp- /™<r Twh. fffl* \ tiu iM Nmr 1007 

Jnly 13, 1006; CTanainetlAiti* Phffua and PUei*wrf» of Ja/* m 

F. CaHca, Linn.; lira. Bat,Sun, Ind„U 136; Woodrow. G^ m7«d Edible Fig. 
1899, 401-3; Pirminger, 3tan. Oari. Ind. fed. Cameron), 1904, ^13. 

This sMclcs is the Edible Fig of Europe, tbe Smynift ^g, Also 
lagn, &iri. sAtni«ii-aHi. tirtMe, Un. St^eral vanctirt are ™ 

of India, especially in Balnehutan. AfgbanistaD and ^hmir. 

A rich and mOlddv aoB if roquirod wilb a considerable qumtity 
himd with thorouidi droina«(er^o tO!« are prepwpJed by 
old wood, plan^ift ri«ldy beds in Fcb^, Theto 

f»l botwJo e«h toot. A* a fcctlliwr ateol W lb. of *3, 

incs may be appUed to each trw after the crop la ^ P^jl 

tebe« Fhott Sit bo eecoftd op third yetir'ritor^tei^lmotot^ and^^^fer 
twrtvo to (ifteen-yeara. It fmit. t,^ a y^.' 

JmiB-jiUj-, hot it i> not lUnwed to ripen teat it Should ioj'^ th?. 
whieh e^mumoee in Jannary >» far the most Figs to d^K 

■henld be cut from the tree and caref ^y pla^ in traj’* a^ 
the colour luid soften the skio, the flfl*. Were 

to the fumee ef bnminB enlphtir er ape dipped m a hot i, 

or lye; hot the ftipmer pfw=tire givTO tl« 

mjurioiM te the hoaltb Of the coniumer, ^e dr ying _ . 

ep^ onuiile the oruherf whore the C«* inay bo wqws^ to the fuU of 
^ ^ ftaa aheuld be tiimod twice a day at fjpat^ on« * in thojato 

itagea. Drying within ebt er sov«l daya ynjldo tho bro* quality. Be to , 
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IK cK£kCi>fii0d it fFuuM Apiwr tlut diD iiix^L upprov^tfl vu'ioiy ii tluii^ fg^nul«( 
tlua cif Khcd ShivppuTi 14 mil« south of Pocm^ at nn lUtitiidb of aIwi^ 

2;20fi hiiE tlio frtiii of HaluehiEtfui^ iV/f^liAo wtjin and ForfU jj snpunarb. 

till' Indian. As a MsmcTiw^. th* lidixl fnsit ia tlcmiilcseiit, amallicnt, nniritirp 
iitid lAKritjv-a {€f. FMrwiacof?- Ind.^ iii.^ 342-(I; HniidJtini tM 

Cvri¥*a of ,In Ind^ AgH^, Nov. 1. E8U7* 348; April 11507, 120 ; F«h, I, 

IfiflS, fi7 ; putt. Mat. H*W.+ 1000, 201 ; K^pt*. A^fH. t^xp. -SVat ^aTiV^Hnua, 
1004, ISdfr-S, lOOOp 1003-4 * Csfpruo Joum, 1003, ii; 70,] 

F* Ontda, E^. EoL Svrv. Ind.y iL, 03* 130; iii, IP3; ItKH, 

Xa 4. 27-8. The dumitur, rwi, llonAyiTp oan^i y^-kha-m^^ 

ftmm, A modarAUHai^ trw of Iho Sub-Himala^aiii tj^t f roin CliAiib 

ofUitwardf aacocdinfi^ to 4,000 l^engsl, Otusa, tho Cir^ATi and llajiftM, 

luiitally on tha broOu of or in rai’inDSr r#\n if prndm^ on Lhif trea, A 

rihrer if obtainfid from thft bark whudi iBUBcd for tlw rafti^rflof Native horn. 
Tbo fnilt ripoiu about July to October and in outvn in TndlA, thaD|cti flj.ini£KtLit 
infipkb v^ood if not tmod aconainiBally. TEio Iuavh aro raugli and whk^ 

timsf omployad in pluoo of aandpapon 

F, elAstlDA, J?(3«6. aoo India-riibber (pp. 651^)* 


F, KlOBaeratai Rctxb.; Hec- Boi. Surv. JnJ., ii*, iiir, 103, 

Thft 9Toa dumar^ dum^j Imm, dimerh tekonyUty^, 

paniaet, krumhal^ ba/^r, df^huri^ timbiir, mntt?, rumadi, ofii, Jtwydh 
kiih^ tfitha-pan, ^idvtmhafa, etc. A IftTge tree noticeable fioni its bem^ 
declduDus in the middle of tbe rainy aeaaon. It is found on tbs Sdt 
Hangfl^ tbe otitor HlmalaTa and Sub-Hiiualayan tract fmtii RuLttiir 
caatwarda; in Assam^ on the Khaaia hill^ And in Bengal | in Btinnij 
Central^ ’VVostern and Sou them India, and in Ceylon. 

it produCfAi a vifcidi P™ wldcb if made Into hirdlinMkj HcKjper 
r^or. Ind. Mu*. (Induflt. Bet*), 10i>e-7, 6) monilom that thti iuteiE oc^tiuM 
4 ‘0 per ewat. taeuttliouc ood 04"0 per eont. r«m* 11 hcAra lurj^o fruita in lircifi»«U 
which ripcHi all the ^'ear reimtl, upO both ripe and luiripe. and m 

nidored a uBefiil fafnine Food, bmti^ ground to a powder and luiied with 
Hio Isiki.'iM an lurtd for onttie and ofnphmkt fodder. ITiQ Wood is not 
but is utilised for well'IraicAA ned for rough |iUrpOf^ such A* outhouw dfOl* 
and oroB-pkoow fo^r carta. {Of, Pharmaco^. /ikT.* 1&EI3, ui.i 338-d2; 

and Asmm, I8y0, £5; Innrs* Junj^U Frod-^ 1837, 

Mai. Mtd. Bind., im 321 ; Afjri. 11>02, Xu. I, 33 : 1004, No. 4, 


F* InfeotOFla* Ra^.; Eec. Bot. Surv. Ind., i, 94 : ii., 13^* 

The pUkknn, mtmnpr, ptSM^, Jtaim, pdk&rj &£WWMa, prah, mfm 
kftngji, pcperc, it^T, biaftor, jan^H pifih tnt^h ^OTfurt, 

tsfdkita, nyaurwfytfinf kalaka^ ftaJ^ha^ ete. A large (at first etten 
epiphytic) tree found in the Bub-Himalayan tract from the Salt Ban^ 
to Bi^m, and thence theoughont India, Bitfma and Ceylon* Jt is 
inora commonly planted than ^HM. There are in India three van^tiai. 

The biirk i» Mjd to yisJd a fair Ftsbe. Thn biwrk ia one nf the five 
|wnrA<];ii3r;tafa, er tha fiv*o barkf. Ths yCung Klionta am ealnn by tn* 
and the l 4 Ave« make good eleph&nt nnd mttlo fodder. The Wooti la 
urwd for elwrcoal, but not otherwise. {Gf. Dutt, Mai- Med. Hinrf.i IBW, 
Iniuas, Pr^., 1807, 0.] 

F* rellgio^an, Linn.; Cameion, For. TreM MyMore ixfid 
; Rjk. BM. Surv. ind., h, TO, B9, 185, 209, etc.; Ind. 

1899* 87 ; Woodrow, ffdrf. tn Ind., 1899* 453* Known aa the 
peeptd, the ojualt^ of the clnaaica, and by the Icllowing, 
other vemactllar names : — pipo/, fuAtMZfro, atnrai, AeK^fr juri ' 
oN, tirma^ jndi, rc^\ baarit hafpt^, nyeiuny-bawU, ftop \ "f^nd in 

[nanaUy ntartuig an ad epiph3^c) without aerial rootH* It ^ 
the Sub-Hiiufllayari loreate ffoni the Panjab owtwonii; Hengali 
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xi 37-0, rt«-7li Junjirti. n., 474-^2; ^alAwiKWr. 1SS4. viii^ 108-7. I54i 
ISS4, rvii,. 41-6; 11534, X*,, lOl-Oj 

l fl84 42-4 j Pqoimk 1S83, 3|-03, 387-03- Cebtbat^ FlidVi?rqBi: TvXki, 
Fi#A;h4 1883- Myboiik s Buthonaft-Heiniltjii* 

rie IS07, iiirp 1013-6* 342-fl. Mapius : Stiirrdck, S. Canarn^ 18H 44-B; 
Hilton* Sta FifAwifr# of Maiahttf OikI Gdi«ra, in Mm. Bwl, 

I CTO Vo. A^tti^max JUlaXIM ; Admin. EepH. Busma : Fonwic^ /«o^ 
^fln\~f/oriL Soc. /nJ., 1840, ™.. 67; SllV>atoii* ifttpfcnwitii (rflprifftal 

by Hukluirji in A tn^lerdom Exhtb. GuU. I8&lh -Br. Burma aaz., im. U M-K 
417-$: S^4il. Ba*§tin, 1883, 21^2 : Gu£. Mtr^h l&BO* 10-2$: H^rkr^. 16S^ T; 
Amher^, 1893, 31-7. 30; 1003, ^3-2; Toun^, im, 

Inland and FiMheni* to and BwtKvnlh^t^ 

Turtle-banks, Irrawaddy/, 1 W2 : and BeiHltia ^ETurma, IMW, S2M?i 

T?iabot, Burma uader BtH- B»de oFwf Bt/arti. 190 Ip L, 3&l-^ 

Tbe following; oro some of the cliial camMefiiial headingB ui^a wM 
pfiTtlculftW regarding fish and flflli prodnutH niay be foimd in thii work;— 
a^hfrd^lifer (p. ]t2] ; Fish and Fiiherie* (the pieseat article): Fiiii* 
maws and Shark-ans Cp- 542): lainglaw and GLue [pp. &42-4, 69B}t 
Oili and Pata^Anlmal (pp. Q1 1^). 

Other Idndied stibjecfa are Pearli and Pearl FiKhetiei {p. KT): 
Shells' Couehf Chankp Mother^sf-Pearl, etc* [pp- 650^ OSO). 

If may be said that while the producta afidrdcd bj fiah are inanj attl 
varied, the itiformation available regarding them is Iragmentarj sad no- 
ftatiAfaetcry* The majority ot fish are of coiuae cooked and eaten citba 
fresh or after being salted^ anu-dpcdi smoked p pickled, pnjserved in o^ rtc*, 
etc. Bnt nnfortnnately it is next to impossible to learn actml particoius 
of the ^hcries and fist-cniing industries that could be regarded as of i 
practical and commcrciaL value. Stiich has been publiahK^^ but eitber cf 
& purelj icionti£c: cbaractnr or of a most difleufnive nature. 

/JfJwA— In the trade return# of Benpb for osampfe 
repeated mention is made of exports in dried ftsh and pravriu. It is sbo 
known that a fair busineaa ia done in omokedp pickled or otherwiM 
served mungo-fLsb, hUsa (sable)^ and bn^U fcock-upjp tho last montioM 
being often prepawd in the foim known as tamanrid-fish,” but tiotWQ| 
for certain ia known of the aoureca of supply or the centres of manuJic^ 
in Bengal or oven in Calcutta. It is recorded that Calcutta obtain ^ 
from Goalundop from Eaat Bengal, from Djamotid Harbour, froni 
and other localitkss in South Bengul. Moreover, though repeated eRorta 
have been made (and indeed am being mode) to organ iso a si-Btcmatic imp^ 
of sen-nab, the Calc^utta market ia mmoat eicluflively met by (rcab-Ww 
fijiih. The supply oE excellent procured liotb direcit froin the 
or from special rcaring-tankB, is very' great and the quality 
TJuriDg their Tcapective seasons both mango-hAb and falsa are pleritifoL 
latter caught very largely in the Ganges and conveyed by speeial ^ 
to Calcutta* Tank-reared £jh may be apoken of as on important 
the B^tngnl supply. Th^ sa lo of live fry fqr the purpose of onnuftlly 
tanks is accordingly a fairly important special industry* Tlic iry^ 
taught on the aurfaca of the shallow water tlea^^«^ndbanks in the nvert, 
arc canriod inland in earthen pots to be sold to the owners of reonng-tAr 

Up/^r liidu may bo spoken of as entirely depeutlent on its ri 
for its Eupptj of fiitfi. At one time a great efort was mode to 
Bca-bab frtutt Karachi as far iiiloriLi as Simla^ but tbs ventUTB 
evidoijtly not probtable ma it was diaeoutmued* The mditsjy 
of the Panjdb, however, do in some rapes get fresh Heft fwn 
Karachi^ Near the larger rivm the towns such as i.aboro> l>«lhi, 
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Albbabiii]. utc., obUiLn 4 i fair supply at ooiiain seasatiSj but flali is by Jia 
means tho important article of diet in UppeiJ India that It is in the eastern, 

Bcmthern and eastern provioces- In Assam rivar-fisli may ba Assasu 

had, ono of the tmsl highly prized being the boisa, which when smoked 
b an dicelknt additioo to Uie bieafcfnfft tablc^ and hy some the King-iijh 

(Day, U. 1., 2«I)-—ox jtmdari is s'^eJi more 

highly priwd. 

£IonT5A> and — Tlie trade raliinia of Elombay trequcjitly inabe Bombay 

mention of humine/o Ikituhay daek^'h lamarind-fiHhof varioLia 5^ 
qu^tties, inch m i^ir (whitfi-jMiii&et)—tho biwt quality. BoniEuiy Ims 
an eicellcFit supply of sea-fishp and accordingly fresh’water hsh are isearly 
Ha ntro in the western capital as aea-fiah are in the eastern. CalcutU 
visitors to Ikimbay accordingly muth sppreciabfl the pomlret Aud sole 
they receive thereg just ss the Bombay viaitoma eJftol the Calcutta 
and mungo-fiah. Bombay ojTstcra have, as a rule, an e vil reputation among 
Europeans, but all the sanic there oxiat extensive beds for their prpduedoii 
atid a by no means unimportant traftic in tliat sheU-iish. The exports to Sxpwt*. 

China of Shark-fins and Piph-maws (see p. 549J are by far the most 
important single item in the Bombay foreign trade in fish. ECarai^hi holdiit 
however^ an even more important position in the fish trade of Western 
Irwiitt than Bombay. THie oysters of Karachi are regarded m the beat in all ot**""- 
ifidia. The pomfret, sole and other fish |>roeured in Kamchi are excellent, 
and of a flavour only to bo compared with those in the oxtromo south, 
such as at Cochin and Client. A large tnrdu h at tlie sarne time 
done in shark-fitis and fish^nraws from Earat hi, as a bo b Isin^la&s and 
Fiah-oil fp, 545). The Persian Gulf tmfhc in aftltod and Bunniried fish b 
very ancient. Marco Polo J2fi0 (od Yule}, 102, also m 109) 

alludes to the people of Hormujr Hving on dates and aait fmh. Date and 
dry-f 4 sh diet b alluded to abo by Ibu Batuta- 

—This k perhaps the moat important pfovineo in the fish South 
trade of India. From ancient historic litnefl tbo sun-dried, salted and India, 
pickled hah of the souLhern Malabar Coast havo not only permeated over ha OiMat 
a large part of India but carried to foreign oountriCiL Ilifficulties in 
rhe Indian fiscal regulations with salt have for soiuf^ yrsara been loudly pro- 
chdmed as having restricted if not curtailed that mduatiy, and the subject 
has received [and is reedvbg) the most careful consideration not only of 
the local but of the Imperial GovernmeuL The Umarind-fish of Conhm 
is chiefly made from the scir^ and the fieh-oil—so much extolled over India oii 
—is mnde mainly from the fiardine (see Oils, pp- 544-5). Under Bechs- 
de Mer [pp. 122-3) reference has been mado to the Madras Ueflm in sea- 
■Inga. Oysters are specially cultivatod at several centres^ and the supply mmi mppif^ 
ia both large and excellent- South India has thus a liberal stock of nioet 
admirable sea-fish (pomfret, sole, sardine, eted of all Idticis, and in the 
vicinity of ita large rivers a supplementary supply of fresh-water GsL 
Important fisheries exist, aa well aa ^’aluable Lndnatriea in Pearls, Couch, 

Chant and Mother-of-Pcarl (sM p. 557). 

e[inna.«Spca!dng of Further ludia, the trade retunis show a cou Bunmi. 
rirlembk traffic in JoeaUy produced tfea-Blup^ aa aiao in foreign sluga 
imported and to a certairi extent again iMxportod. There are also 
valuable local fisheries aud fishninring centtea in Burma. The aaltiug and 
preserving of fish have bi fftet a^siiuied spc^eial forms more or less chanictcr- 
krie. The o/ Upptr Burma und ikt SAun Stairs (ii., pt, i., 433) 
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for f*3£innple, a iiKatul isket-ch df tho fisliOTiiMS aiul trade in iiilt o^tki 

Irrawraddv. 

CtffEf /WM:V mSN AND PISMBRlES^^Th^ fallowing are 000^ ^ 
the more important aspec^ta of the fish anppLy of India, of fiah pnodact^.iiid 
of the special piepafAtton of fish, met with in Indian comma™ ,~ 

]. ^‘aaMB.Ay DUCK"* off SI>’.tf.fie£.CP Ftstf . —Tllia ia ihiD Ibb—frHr^dAw 
4[^^)h known In the vemiiM^ulAr m nfhan^, hhhL 

aauvAn, cow etc. It la common in ttiO aewu and fjHtuanei of Icidiii^ 

marc Gtfpwially Bomhay- It hs hi§{hly tMtoecned m fond wlien ^Um 
aJhcT being caught. Sinoe it mpidly gOOA it ia at OuCe saltad und «[]» 

qtKDtly aim-driinip and in tlmt tondilion dioiio ia known to moet poopla. It a da 
ivliah mri'EHl witli curries that boara tlia nama Bombay Duck qnobt «i 
nbecura naiho tl'iot 1^ an analogy in " Digby ohiekB.'"^ BdttWaU >(7'otir hi 3^ 
RebndcB^ 1?7^) eompiuwi the ^mbay ducka to lha aun-driad ^ 

Absrdaenshim, known ait '* fipoldlnj^.” 

2. Fff£Sit*WATBff FISH .— ‘It Would otiWnlpy much ■puco to mention alt tha 
fUh oC thia ohiSH that might bo regUJOlod tus worthy of intomt. A upooial 

nf Indian rural Ufa, and one t-hnt ii Cupablo of conaiderabio impiovonkantt ■ tb 
nMiring of liflll hi tanks, an indoslry alroady briefly nlludod tO- Tanln lA 
ikfowatliA* of Ufa in targe tracta of country in ordor to aupply watoT, and that 
aro utiUaHl aa aourew of odibki- flak ia not only natural and ocoantsKud but HleStiiJ 
to tlio purity of tbo wator. A large number of the Indian freeb-wjllor l^b natUfaUjF 
frequent bickwators of[ the riv«u ^ in otbn-r words aro not avereo to Ihw il 
tanka. Thia hoa lad to the trafhc nlioady mentioaod of OOtthing and Mitiitg 
livo fry wiUl wliidh tc stock tanka that nrO m'on remote from the Th* 

febowring aro ioino of the better knowTi rivor-ftshi^ many of whioh con 
in timka -.tHnfrf*- (Day, ILie. iL, -307), the ClinibLng Fish of CoAi aflUal 

■nj^-pri. harf^nt, oto.: three nre often corriod alivo by the bonutvsit of Uia <3aa|^ 
being kili^ end cooked ob required. They may bo kept olive for a. long tuSI* ■ 
iLamp oaftbnn peta and thuaconveyod to a durtaneo. the Cotp- 

snocioa, wpwially H. mtirmnm (Day« I.e, i.^ 3fM>h the sonoKO or duri^, aod 
(/.C, L, 3^7 fb® ewaAojir; most highly piizi^ of eport-givisg tioh arid lorn 
iti bill jitreamsM anro (l.c. i^, 352b tbo trout of Indian 

tHrannnMl {Lc. I., 2S7K lor^y omptoyed for stocldag tanks in 
iTnitod Fro^Tiiere and Fanjob. irr-iipi# (iLe, L* 3td), the tabU or "T^ 

ioa^Elib that pareae up mcMt of the rivers of India and BurmAr and la one n w 
rngflrt important of tho freah-water flahas. m ^>r iwra<i (f-C- *-* 

the hatMa of Aaaam, is foimd in inoet of the larger rivers of India, 

tlw K^ban flah: several npecias are common in tho fi^'CTB aXid tfturaD^ 
for ffleoking tanJsjv such as ff.c^ J-* 25^), FnnjAb+ Sind, Kacbr 

eta.^ p»»tw! (bo- Lp 2Alb the rww, much uasd in the United 
<lrUfln, Cjanjam and. Kiatna. L. raAfrn (Lc. L, 3Q3b ™Ali or rui, afl ckoW 
fifth, and accordingly carefnUy propagated in the taoba of DongflJ- ^ 

fte. li, 3fl0); several specisf] of the io-oaUed Weihing Fiah or 
a. hnrrit {La, ii.^ $&!) j may be carried ia damp ^usswria for (aeat dHlsne^ 
aUve^ and trwkad as mquir^ mmeuUum ||.a. U,, 3430) and 
3(i3] BTo oKoeilent for stoiddng tanks. i'A^Marirr*'Bijifiiii* rowibiw (I-t tp ^ ^ 

and Dscwi. Jtitw bwrhnMimi (f.c, L, 105), found m the Jumna. ^ 

fTTaumddy, is vsJuabla far ita oapebikity o£ retaining lifa long sob*iKiu«ii ^ 
removal trotn water " -jjak 

3, PiStf-MAWS A^O SHAffK-FI^'S: 

A Jatrly uu^itmt one, 3mhiim {Or, Comm,, 1813. L. 109, 

lljeair “* Ffah-iiiftws,^' Iw saya, are an artisle of Irodo freun vfinuiw 

Chinil, whm they are much reteomefL" So again, ghnrk-rina ore so _ 

of trade fmn tim Arabbuii imii INrrsian l^uJfs and from then« to 

are retoomed very alrm^hening by tho Chinree.^^ ** They ere JikflwiiC 

tm Iho lUnJabar and CoremondoL L’enata and maoy af the islnuda tn ™ ^ 

Oowiti." Tho cnmmerDial pruducta given aa the title of tlu* 

bowover, tho only prodiKitA nilorded hy the group of fbib placed in ^ ^ 

The fleah (eapoeially of the ^■ouzig} ia often viduod m an article of few: 

are oruployod In makiiig jalliea and aeups, maiuly by the Qufiore; th* 

an oil, which wliencarefLilly prepared fniore eepCcudly of ™l"tAin 

of ns a uaerf u3 substituta for cad-Uv«r oil ; nnd tJw skin of most Bp«» 

the substance known an ^vAunEmr, The group of flah bore ijndn:oi4>a nwP“ 
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tho ^tliarks, tUky^&lIl, ^kfttoi and 8ikw-fl^l. On tl» othw hjindn fah- 

maw, wltitb in « puriflftd fortrt ia known undor Ibfl pnaTie of iamglu tor* to bo 
inaro JMWurato, ftidi u n nulwtiilflfC waufllly oblabwd trvm n widely 

diverg:ont Bwmblni^ of Mu It u flimply ttw Bound ''or " oir-bladdor *' AWl 
□light l» prepmfrd from almost ony fisb, lliougli coriniti BpodM WrO fnow hi^fhly 
iralucd thjin otiiora. It niiiy iKcoxtlin^y he dosimbVo to iwf^^r t}\>eee to two 
itacstionfl:— , , , » , 

(a) Shttrl-flai . —Diiy (f.C. i, wrote. ^’Thcwoflah aro ernpJo^iod or food, imd 

portions of thonin OspociaKy tho Jiria, aro largely oxportod from the Tndiari to tHo 
raiwkote, Ifl China !>. Cuntor oboorved that tha inu Worn not oxrliwiv^ly 
ri«tbcletl fTOitl Ilia — M#iH^a*i4irl»but oqunlLy from tlio ra^~ JtfTt*lrf 

Ainoi]^ thOHm aicaimnod at Penang wore foimd to bo lim iahaii Crum tha ObIlbo 
belonging to the foUoving gerasra f fVf-M-. 

and Orlatino la obtainod fitrm tho larger 

flnJi, glno from the ■rnollar. All oxcopt tha candaJ fins aro ml from the 
ddi at tho root, ea a* to Imvo or little floah or poflsiblo. Tlio root ia dipped into 
welted lime ichtimm) imd thea the Oni *re dried in llwi mm. and ooeording to 
Uwlr VoItJO they am dlvidod ifito two kinda i “ w^dtO " and “ blajik. '* llte white 
ttHlSHltfl exiiliMiiidy of tho doival liTiii, which am on both aidoa of a uniform light 
rolnur, and aro ox^lod to yield luomgBlnttno tfcum the other Ibw. Tiie poetoral, 
WDtral and nnfti flna paaa under tho denemhiatioii of blaok tlni “ j Urt eolmir, 
howevor, varko from bufl to groy ot brown, and mort of Ihom aro of I wo different 
celonn^ tho upper sufIjim bning dark and tho lower hght. Tba bl^k Ona of 
eou™ am tlio tnoat nimiiiFOUe, and suppoecd to yid-d a romparativoly ^RmaJI 
Quanlity or giNlatina. In aftothor pasiuigo Day rO* fij mmarka; ‘'Dio 
Bna ol tho iharki aro romO''od and dried in the iun- StripB of tho fleah am ftlao 
wdLfld aa food jmd tho livOM boUoddown for tho oil Ihay contain,'’ "\Some fomm 
of Large Bharke, na which liave tha odgea ot their brottd totjth iliarp or 

eeareolv Borratod, cannot bo captured by netn, aa they at onea cut their way out. 
Bnl mtM am ^itablo for auoh epanica oa poMBe conical tHseth ; thftoo Inat may 
likewiu ho taken hy boitod itooka attached to corda eompowd of many Rtrandik 
tbrough which tho tooth penatrato but do net out.'* A curioua cirmiUidanm 
reg^ing tho special note UMod on tlio ccaat of Karoehi may bo hrre inontionod. 
namely that thoy aro very Largely of tho fibre detivod from 

pwr^ {aoe p. 2Cifi)p a dhro hardly utiliaed in any otbor port of fndio, but tho 

fc of which if token in Eastern India by rlioa fibre (aoa p. 1 Gl ), both flbn* 
aalected on ooeoimt of their great strength and durahility nndor water. 
The following Jirolbe chief ladion ftih that aflord 8hark>finji 4 rr*awrt^ 
HflJr'lUiriri (Day, f.c. L, 50), the Dovil Fieli : B^iffnrJMP iil4), tho 

freah^wator rIi iijk+tho frdncA or flwncA j [Lc. Lu H)+ aBbajfc 

of tho cdaffl of Bifid olid tha Tnduin C>cean ; tfo>*iirrfri¥^ (f A J., 13)+ raw of Ibo 
nwwt femcioilB of ffulian sharks; f- (tt i, 17); J#ii*|iJri-*!. 

(Ic. i., 14b 0 orfah. or rairmn JomiA ; find fi uirniwmmrm (f.t ld}j 

(f-C. b* tho Saw-fisll j f>lrine|*r«t«P iwIrKiirW {Lc. U M) ; 

(f.C. 1, 41), tjw Mud^katO ; M. (f.C. I., 

40), tile yJort or ranj'o; (-Le. i., 60), the Hay l «*■ I'nwa 03)h 

IhojaatniMA, hanhua; and xpwwMti (be. f„ 2211, fba Hammiw-hMided Bliark. 

(k) iPljft.jiiawj ssd Jslojrta^M»ntahvgtaai.p,0^5b— Vidparlydw lt™ Isi^^ 

M sarm^Mtfirti given to Mioi- The Bnglikh word is a c^irroptifin of the Dwteh 
Aiasenk^ (-Plturgean-bladdor). It may be obtainod from many siilmtanon^ and 
tocotding to the Crfloka it was «ffky wifa or fiflb-jdno- Ax alreiuly esplainiKb the 
finer qualitbes are the ** soimdR ” nr ** air-bladder* of fish. The true tsiiifdaiis 
of European oomnicrco is the Round of the Bturgooii Dmulinii 

MuigiaRR is doTivud from oho or two spocios of ^Iturw^i and the luihan MnglaiHi 
fltim ano or other of the followinff fiahe* 1— if'fw- ant-umufrw#, 

. mmMMr and (Day, Lc* i.+ l73-^h TliORe are 

largely pmpaied and waited on. the Wigiitern Coaat- (Karanhi), but at t|ia iQaulha 
of tho CauM thm is siao a fair lUui improving trade: 

im)z iU. ia, 121), lb#lpi™H* of Orwwi; «. 

(be- ii., 128), the (or p^kcpicm) af Feradioham-; 


the 


__ 512). tho peumiBi; ifijgihp jiiaM^ (be- L, 440), 

lAaniAa ; (Lc* b* 145) t and the ■ **r#*ia (to. ii., 

110). [€f. Royks, /W. Jais^ia** ,■ I>4y, to, |Fi»hr^} i * 3* 5, ; HunUir, 

fstf?. ttan., iu., 434.1 

4. Fists MAh'tlS^E.—Wlmn procumd iueycf* of iloiaandfyr huroati fooii, large 
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qUAfitiUjeA ot fioli STS uiiliBod w moattre niKor the ^aq^t towns of !n.4UT vi^ nmh 
M in soms puio of Kuropo. ULiifston ( JEfuli. -^ivMn lSiK)0, No. 2,^ 
giN^ zatioK mfcrmAtion on thn o^lont to uhlch liis eonlme ia sinplii^-bd v 
luanore, tha supply ningicg from 2 to ^15 tozu n yonr^ FUH insnuro ti not mh 
known to tbn odffoo p|niiton« HJiii Mollidon inys l^t for sugur-carko cvltim thk 
mmiitm is mush v*Iiied+ Tho Mnln^mi consitlor tho £Uii 
it, 214) an spoainlly miiEnblp ns n ixmaiun for frait Irooa. [CA EiiminDncifl, IfoM 
<fa, 165“71; Lokunnmi, i?«pf. CMi4. Chm*^ JUyjore, IBOl-:^; U; 

Moilison, ■rexifiooJt /ji4r l07--a.] » 

5. MBDtCiNS^ —^Tho bilo of cortnln spocuH of Jiah is boUDveid to bo « vAltlshll 
mfldioinft, ospoairklly tlmt of thf^ rttAu or rui (). [Cf-r Ttduf 
CPlayfniF, tmnat t 1*113- ISO.] T|ie brino of pickJod fljJi la allu^ to lny PaoSi* 
^ginotn ^Adjmifl. trnnal., ill., SI). Fiab diet is tlio Kindlia conittoKl wf* 
for invaUda than tha Bmh of othor aninniiau Tho oil pr^nrod ffOin many Ipada 
la uBod w na ofliciont aubatituto for nod-Hver oii. ^ ^ 

d. (Xpapi).—In an ollloia) report issued in J0(J2 (thoujf^ not otttm 

for ■ido) by tbo Gavemibont of Buimit on tho Inland and Sea F i al fwna^ 
mice la nuido to the acOOunI of Ibia preparation oa given in tho /JtctMmory. ^ 
puange in oueatjon w*yi E^rilltod diTeot from the dHcriiit4on of 
written by Fenwick ifi I &49—proiUionbly on nutbority On Burrooeo cnettei^ 
the date in quHtiom Tho reoont oftkinl puhlwetion enuinemtoa daaoiW 
nome niahteen different foniUi of the pnrtii=uiara fp^nn ooeupyinf 

of dnady prinled foalaeiip. It 04>ikoludo« by oaking tho qt^tiom ' A^ bi 
ngtipi amellp it will be oakod f Bcioauae, howevor cnrefully tho stufE ii 
muift be olwnyn a oonaidemblo proportion of uncured Hodj., S«ah that ™ ” 
oanxiot reach. Thie flofth deoaya and rola, hut the ™t la properly eurrf pm. 
To many persona proaorvod dab in any form ia obiootioneble. Tba dflOi^ 
of owtiog a proportion uf rotten unrrumd fleah, howover KmaU, may bo 
of poaon nml doubtlM dioUitrd tho ap|jBlEalivo sami-pulrid tah^^ 
by FouwioIl The following pajango frofn Niabot i., sai) fairiy rtpraiM 
oil tliat ia known regarding the propiiration of "k?apu " Immodiately 
oanght end brought to land tho fbm Mo aitlier acnled by band nr have lhoK“J* 
roughly hmaliod oG with ft Imyed bamboo, atid ar* than thrown into a woow 
trough, the larger being gutt^ and dopfived of head and Iblt After 0"M 
mbhod with Baft they ore packed in haakota and promed down by ^ 

boarrt weighted with large itouea. Neatt moming Uioy ato unpacked 
rubbed with salt, then pi^oad out On thin bamboo mala to dry in the u^“_ , 
oftcfnoen of the following day, when they ato packed jilteiwcciy 
coarao aolt in large eorthenwiiro jare placid Id tho iiluido. To tetard tn* P™" 
of liqiiofactien of the salt, tha powdered bark cf tho ondrti tree t _ 
44 -Olj^rw) IB mixed with it ^ buL, during tile tllTO# ^ Gv« wwka mia W 
mathod of pickling ia ftllowi^ to centinue, the oily brine ooMiyS to tb* P 
evaporating, aametiinOC becOniH aft fiilli of maggoto before lirjnog up tW 
oupptbH of aalt liavn to bo added. ITie nale]^ iflurold mud-haboa art 
moat eaaUy treated in tbia way.'* 

Gnutor care id taken in the preparation of fj^f^efoui: {f 
tiw Atiaa of Indian liverBp which ore Bunply gutted hut not othajfwyjE^ ^ 
and than aaJted ozid Bun^drWl bofera being apre^ hot ween thin ham&irt , 

ueaaed for aboat throe daya. Thoso dried hah {itfjocAouh), 

Burme^ i^ombiiienta^ are hem in preparation and in tfonaport 

Whmm the ftinhingSy oGcnaLve npapi U aehi in bulk* in baaketa and a^l^ 

varlotiba are cooked by rcaating or frying when u»d to iiavour MM inwu 

RM.'* " . , - FnaddWikk 

" Mong tbo Tftvoy and Hergnl eeufr o finer quality of p^i 

ahrimpfl and pmwna, wh»h ore worked up with nalt when 
Aa tha ift eftt«n uncooked, it ia tmmd artrwn er * raw f wkL* r^irryt^ 

plwpared peaUp, lfAd« with Hftloc^ prawns, ia fnKpwntly uacd ^ ^ 

rke m a chutoey by Enropoiuu aii aJeng tho Slolay conatt whero it a _ 

; and ftf recunt yuan it haa coEacHted with eaviftre . ribskA 

In tlio b^^evard reatimraxita of [CA Mantlelalo, 

IfvaCOoy, 1^1: Syinoa, £fn&* to Ana., 1755^ 11., 3"l i 
ftj Apm LhM, ii-r 170 ^ fSes; ^ppnr Bumua end Shon pt- ^ 

7. PiSif-OiL may be reforr^ to two leclionaluiritdr cx 
{n) Shtrk, Rmj ^ita likMtr Olla^—ThoAO ora sometimoft *"Lnina ^ ^ 

mixed (aa procmiedjH In tho fennar com aii ai| la often prepaid from 
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SARDINE OIL 


FISH 

Oil 


mciH thAl migJlt bo uhhL Oa o ■ubotituto for ccMl-Uvor all. Thus, for oxoiilpfo, 
iSy (io. L, a) iaya i At CoLLaut, iXHHiicIlUli ftaii-liver nil of ma oxoellont qtloliiy wr* lIw OO*, 
fonte?rly maiiuiMtLmMJ* n anulli loclory fnr ibifl piuposo Laving boon OOlUtruot^d 
rL ttatiorh in oitd tbo livnn of aharko HW-flahnfl wr? ptifchfui^ 

Icom tJio lig |i*T-nrtfi n. The ebundozkoo or |wnirtty of tbooe flahei ex'iJfiiitly da- 
pouiod LO n VOI^ gnD«t DXtcmtopnn vhntfwr wmiiKOft were or were notpropaontp for 
farm nC # ora Voty onpriittoiu, oometimtH lonakmg tho cOost 

for HffVerai lueOMeivo yenre^ mad tlut^n a« nuddoily rwppo&rLng in «Otintltwii 
uiilUona- Xo Lvore imdw *0 lb, weight war® oocoptnd at tho fiofroryp (» the 
Larger nnu gnvo pmportloIwUy n gnatar oznount of oil thoD tike Amailar onoa t 
■oiCietmHw of n aim woro purcbnHkd. One weighod 2^ Ib.p and 

oftottwsf frotli » female ww-fiah* 14 fwt long. ISfi lb/' llio ikh moludHl in 
tint paragraph have ];>een onumoratod undkir Flab-inhwi itiad QbarlC'flAa abovivr 

—Tbo Uvertp or tha whole flah, of certain apeoioa UlAt do iLiuiniii«al fHlt 
net belong to tbe above gfOilp ore known Uk nlfoni nxcolLont oiiit UloaD or® 
tnalniy uaed for ilJinmnnting purpoBO^ but somn nm of aujwrier quoliLy and 
may be oVrn omployed irf ortl^a of fo^ Sueb oila appoar to bo mode of aolk^ 
water ^ along tbn cooat of Indium and frOtd fjoob-watar ap«MH, along the 
dbannola of tbo oliioE rivora. Th* fol Lowing ore the Hah moat Whly apokvn of 
u offcirdiEig oil: —ifnrbmm {he* i, JIJIk the Bkttor Carp Of the fiver* of 

India ; i fMj--** (11,0, J-, 37 ^)-t the .Sardine j ird»e* (he, L, Uw Boblo 

orif if»;Ibe. t* ^73^ the Malabar Oil SofduiO; i-swfi.*J 

(la, ii.. ^U)i tho Sour or Ibonm; (ho*t, ™An of Indum 

riwn i {Lc, i.p 145^^ £oiis4in tJw Mtuanea of Iz^anodBunno^ 

tbe oil of which i* mueb valued no a ii^>dieiii4r 

Trmda ia 4 jJh—ThurstcMi give* Ihe fnlloit and moat recent nocount of tJlO Fiah- Qil Trttd*. 
oil trade of In di ”- Tbo foUowing; puaoi^ may^ thetofotn, be ab*tracted from 
bh moot intereating Ond uicful report:—"" Himdroda of ton* of flah-oil ore anid 
to ha-w been annually exported from Cktohin in lonner y«ar*^ and 1 hnd tluit 
the iverage export tberoof in the liva yeana l$M to 1801 wo* 10,63(f owh 
The oil trade ia, bowevarn reported to bn docnoiung yoax by yeaar. lOr POine 
the aanLne* arrive ofi tbo COMt IP eaennoua numbor*. Of, for aa^^aml 
yean ODOHCutivtly^ they may be piwCAt only in quHntitiee auffleiant for pur- gudlaa OfU 
pew of feed, TlUi leault ol i\m irruguliarity ia tbal dOe vory iraportent aloment 
of anoooM in oommonjial imdertaldi^—irguli^ aupply—ia wonting. In eemd 
ywa large ahoala of aardfnea appear^ and ai.td44niy difl^peor. Contmet* for 
iha aupply of oil ore made on the arrival of the lifiboa, and« in the evwt of 
tbaLr disappearance. Use contraotor loflei beavily^. The Native* of CocllID- aay lesH en 
that formerLy the •ordinea mlvtAyU arrivod regularly, and remomod throughout Ctalfmeti, 
the aeaadm Apd the fkabonced"* belief la that they ofd ftt %ho prodont day 
frightened away by the nunwroui iteofneia which ctCH at €ochifW and roEim 
Ln WiToh of A [«m diaturbed a^h In addition to ateam-boat traOie^ nokca in Caow, 
boAta, ringing oLumh boUa, oiiAlazy practice, the eleotion of UghibeuacM. gutting 
Oih at «e% uaing fiah oa manmO;^ burning kelp, tusd tlie uickodneea of the peoples 
have been chared with being roaponaiblo lor * faUhig off ef the fiab aupply* 

But, aa Mr. Fryar naJvely reniorka, ef thw idleged caupes* only tlie liat, it ia to 
be leurtd, boa beers and ia likely to be, a penoaoent faetor in the cfiae.'"' 

pxvpAration of the ovil-antcUing dabniil la caEriod out In largo iron ifmaolictan, 
CiudcLroms, hi which the dah ora bofliHli with a little water. The oil, aa it -oaudea, 

ISh* to the lUJfaoOr i* atramed throiigb oleth, and atoiod in btUTOla. 'Ihe naidue 
ia iLe cauklrona i* proeerviid, and utilized mm manure for ceoaonu L gardeca, poddy 
ldoe| fw1da, eta, A rouglier ai^ eheapor pcoOeoa of od-extraetiem by which Uw 
w»t of canldrona and firewood wae BAvod, bna prnctically' been put a tCop to a* 
baing an ofTwimivu (radtS Thii praceiM consulted aiirtply in putting tb* lllhea into PrOdou, 

a cBoae, and eXpoains tLem to the infiiUnBOO of tbe aun until decompoaltion aet 
io. The oil then ctise to tha aurfooe, and woa rotiukved With a aooop^ By thia 
crude proceae a ^mporatively attMlJI quantiLy of tlie oil WAS oxtractedL A portion 
of the maaufaettired od ia oonaitmed locially by boat^owner* for amearing ihoir 
boalo^ BO oa la pwarvo ibo wood and coir rope* (mode from the fibre of the OocOa- 
hiiak) with which the timben on olitebed toigethafr Bui Iha bulk ia exported 
^ Burope and mn>mn Indian portM. Tho NativH believe that the oil retuma from 
Europe, EEUMuending in tbn guioe of cod^Uver odr^' [C/- foifam /rtdfo, i., ; 

Buubaziail^Haaziii ton, MSi, pub* by Day in Himler, Ntsf, A«. Bfftg ., XX.„ 8^; Jopon/ja 
Qil^ in Jemirw, S«k C7hm. induai, 1887, VW* 372 ; ThuraUm, B«IJ. Afaet. 
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Dried THah. 


TniLljii UnpWta 

Kspl4wapll)aiv 


A. POiSOSS QR h’^mXiCANTS VRiSO TO A ILL FJSH.-Th* ^ tbi 

[klojiLa aU«ii ia India id kill fUh:^ .41 ■!« jihih ta , and jpiwArp j j piwMOb 

t ,a^^tvrmr W- A 4. {tbo Btwda bdildtl Ux ricB jusd mudd into * Rirnjtt*. 

lto.r4 M raai i. ; fllpirb^li (neidiJ tnlud WiLh 1>Mt) ^ ihPHlia 

(bwk uKd in Sikldml? fbAirk)^ <rih+ 

irtri* i^ititMlMtm. WHi^, (wcdrdillgtd BOOp^. plant ll»d) ; i*rrrim rJilifHi*. ML 
(bark and dowim); ut ff**L (tmita); a'njiAaj-if# TlmmlN, 

c/m. I L'Jffffarft WC//Lp add wiCrJ-*rMr'JMi, SK >(tho birki^ ( 4drfm^ 

i-ni^fn JJr. (tlw fflUt) J ITtfrfrpira (fnilt qtfd^i 

J..4IWJmipAVH rrt'ifcfcpawlM^p PctT^^ (bork]! ; -li'JiJeCIJiii f*C«ri*ll#ip IV/ffM (powdff 
biwk and JJowwbJ ; wuHrfHf™ ipwA^p^mi. $^th. (swU and Lnmw layer of tarklj 
Mnii«rj^ rfiijwKrC^rPw. tflpA. (bfuinod truita) i «4iplHiii Itba ndL 

liaod) I .IriNrlifT. LfmW. ^/ruita) J Hirpr*r*i^ 1 

if'«TJ*iir«i /^(twh (bark thrown int* 

It hod been pointed Otit tisat many o( th«M njontam finponin. All ftftr ni«i 
OP kMM acrkl ana biltefr U im ^aomlly bold that tho ijiflb taken by tbit pE«™ 
are quito whalneonnL Ttw pTa^Jtico ia moirt repreb*iiBiblo, aimm yoiui^ aod lU 
aro kiUod (md more tllefeCare Jeatroyod tlion HUl bo uawL [Hoep&r, 

Bull, Noy- ISW.J , 

&, JlOfi , — *lhB rooa of certain bah ore highly prixect fbay nin ofte n apad^ 
proponed and eold by thcmiHlvao. juat aa in Europe the cod-rOO if ft rocwfliMWl 
luof kotnhle ortido. The ffadl mcral generally rmOlrted to far thla ■” 

tho Oord Dob of Mjalitbar ( Jf riwC r*n wjiJiii* L,. 427), a niih [ijiiBa 

plentifully in the bobb nnd tidal river* of Bombay^ ^n^ and the ^ted^ia 
Jalaniiiiu So a^oin tbo Corania !iInllot (.if ^wp'»iffn J' (l,<u ILi 349) or the "BiitMiT. 
co^auie, ffgn-#Arnjf, eto,, which AhuBlie uyi aflorda * ki^ of 

(C-Aviaxfs^^, lu alao the 'Cdinmon JJiillDt ( itMtii ■'»**) l{f,e- ili 3+8^ tho ihwe^X*w* 
or midUoA, yielda to« tluit are much apprevintod and aro aold sun-^^ 

10. SALrJ50 AJVU OftiEB FISH.—In odiciol atatiatica thie BuTij «6 laj^t M 
nmlcr the foUnwing heoldinasj—''^ Dry Unaalted Flail, “ '*Diy fiall^FwK, ■“ 
**Wol Salted Fiah.'^ One of the moat atertliaH oiroumatancK of 
fl^ ii tlie faat that Indio la oppoPBntly not ubto to inoot her qwu 
l^od^tpfi no other part oC the (of a like magnitildH) poastswea bO vanW m 

oitenaivo * wrieii of marble wed freah-water edibla flab, nor aO r™y fornw^^ 
lend themoelvea readily to artiiioiaj p^dimtion in tonka and pepda Jn 
every odvenUgOT bowover, tlw foreign itnporfca far exoaed the eiporta, 
tlLBt from one aireumatAlioo und onethen Indio i* net aelf-iuppoi^s ™ ^ 
nrntter of flalL Whethor thht proeeadu from unakLLleil methoda and imp^^ 
appliunooe, or from the wiyil. of proiier regniationa and proteotiyo PmOWP^ 
tho hirra of e Fiaheriee Art, or from tliO reatrifitiona fcliet pra vad in lliej"^^ 
of oheap aelt for ihdi-ouridij, or from tho Chmatic and aoeiol conditlOM *>I 
try ana peepto that ajw naturally opposed to Lhe tlo^'oiepnMUit of a IWm^ 
indOAtiy, are pointe of a highly cii>lltrot%niial nature. The h^ Dl ^rH^^Waihi 
wo* of opinion that tliO Bengfll aUppLy Iwid steadily doolinect ainee tm 
of the nineLoenth cODtury., when .Hucli 4 Uian-Hjiniilton condoled 
of that province and wrote hilt FmA«# e/ l4s £fo«fl*a, owing, ai h 

the aelfleb and deetniKtivo tyutOin* that oHewed to prov^- ^ 

nuiy, ft aa oertaLn that tlm pnat twenty or thirty yaara ha* witne«rf 
Eiowth of an import tmdo in liah wh^l^h hm oMiMined no mean prof^iwP^^ 
ITw following* amingod in rtlphabetuMil tfmiiioaoe of tlieir aeienti^ _ 
the itiare iruportant 0^1 Bold iu baJ led OOndilion **^***"* 

the Devil V'mh ; .f Hi*-^^irurtii- (f,c. I74j, 4^ we^i^ond ^ liL 

<artr«^Hiipr* rli'ririvu-pliii (Lc;. 880), tile rndiaii Hefting; 

il. lb* 4Srey Forab ; rvaHww fwitoHi- (Lc. ^ ^ "1“! tn^rn la 

(Le, ii., SIO), Sw or acir - up, {Le. b... ^ i\^ 

South India a* eidnJAaf; A<*nru (Le. ii., I 88 ), the 

mAndel; itirrw-r^/rint^v»*t^»um (Lc. L* 037)i the Udan j 
(Lo. 3 , 4l!4h the Buminelo* already diaeuaaod ; 

(Lc+ 1, 472h the Bed ftoek-Mid; (Lil in 474), 

rmrwU4a (L** Sir, 348)« tbo 3illlJefc t riiBjiCe#ifW!^ (Lflv 1 . 31|t 

Mhif pirjri*lH«f#iJ» (Le. L, 40), the uknn i 

(I.e. ISOb the Scorpion Fiab s .^lir+in airrLrri (Lo. ii.« 1 the ™ 
uii4’r«ii'iiiifBt*f-(f,e. iL* 303), tl» Sdockcre] or ilo ; . bl pCnh-^ 

1981. tho SUverFomfret- (Le. ii., 199), ^ 17»1* ^ 

(Le, ii.^ 197), the White Pomfret ^ Tr*n‘h^iimtiiu urani- ' 

Mil 




TAMAHINP-FISH 

or m^tali-pitrak t TrfrUtHrnn (/,!. ii.« 134), UlD Putti^} 

(tc. ii,. 373), tho *( 

Glih 10^9 mtfi n^P* ^ Ti^yffifu imi’nwft {Lc. U, fi3]li IImj HnxwA. 

Thunton (Itf, 1900, Nfl. 3. 110 ti n^.) *liould bo cciiuultod for pMUoulm 
dE tlrt indittO iewUmmI* oJ 6iJi-ciiriiig. Ttofl huik df llwa trailitSp Jw ta.™ 

nlA« botiJ^^ii SopUwBiMsr ADd Mnjecb, , 

1 L FiSH iCAlreS.—Tbe buIh of llns nuAati.r' (a™ s^d to 
wunLayod m Itw timnufMturo of jil^W-wirdii- Triay out mUi oirtuLif 
about I i iaob in dukmator, poinlw and V 4 »mi*bML Tba «mtre of th* tracJa in 
ihia ftiriDu* eopunodiiy to ba Shfdmbod. loro? 

jmloa of a olvrp o™ luwd in plaeo of gIfiW for windows. Tho 9 ^* of tho^Btcnk 
.ad tl» Daw OKI in Europo omployod in tho pi^untion of A know sx 

u d'Orw^at wbith Utili«Ad in Iho riioniJaOttim of lirlitiouil pwrU 

Ifiid. Of IMhi, ItKU. ^ II 

12. Sfivi —So numy of tlio Gsh tiiot oiiould fjill into tbw POiltton mil 

bo onuinorAlca undor ollwT Jisfidingi thflt it ■■ hnftUjr nBctwBUy in lliw pbieo lu 
<M. more tli»D inontSon A fpw of tho lAOn ‘ 

fjuc. Si. 33S1, aIao frroorOppJJo iij*fi.wpp fl.o, i,, 394), botli oallod IVliitpjtMU-t by 

to Into , ^1^-- i-* 408). tho i£^ Fwh or M bit. 

MuUol^ i-Aor«»Ho ((X. i., 396), tho Ijidmii Homstf; r 

OopOriofM. «ir owl (tC, 1, 375-1). aulttooB > « k W »mp dpppIIhI..» 

ftfl, iL 210} and 1^*111* (Lo.. riMs^#i 

fUi. ii.! 4.M), ll»« Solo 9( Eiuopoons in Into, or Jco<,<irfiJii, a fl»h bigl^ 

Mtoamod to tho ocmot t«urn« ol Intoi «MPnpnnfiT*o oruM {t.c^ »■, 39ll|p Itw 

Milabnr Suilino t l^Mrjportopp ((x» i, 412), Bomboy Uuokj r-ompp 

«.Y«| Hii-r {lx, i.. 440), tho C«k.up or itoiV, tho 

fix. ii., 349) Olid othsr opKl™* Ih* MuUot; rpoirKP-oiw- (iuMp-ppp (l.c. It,. 

Itio Bowbull of Vinpeapatam, tbo *iU, ii odd of Ow otoef iouroaa of tlm Piah* 
Ituum"! .■<r.ppifcr. »p|.rpii.jpipt<rir. tJ.«. ii,, 203), tho Mackorol; MJr-oo 
Ite. ii 2241 tho WjpjUiiB ot Europoana in Modfoa' *#rti*po».rt* tf.c. Ik, 

198), tho Bilvof and Grey Ponifret i *1. iii^rr (f.c. 190), tha Black Pomfret ! 
M. 4 (»p.,,.u (fx. 1D7). the Whito Potefret: ond r #»ji«lifr- rtr»»r««. tho SJullol 

'^rtl'oS'iieiV on F/Jiif.i'JIffh'S.— 'nva rough oldm of many of fuh are 

twwl OP a hi"'’ of «uul-Tio[nr, ttad tliot of certain ahnrka, teyi and akotoa i* mmS* 
into tho oubstanco known at jdiagnjon. Thit to a tUck tkto TOvefod 
■namallod papilloao Bcolw. After boto^ cured and ttomod it to employed to 
cover box^ noabhanto, aword-haadlot and otlior »Mch pUrpwt^ la wmo 
retpooLB tho Bhnmon fioin tho rny-flnh and oortaiil BtPOetoa of dog'ftoh d p^rdod 
» ii^rior W diit of tlioihark. In Huntoe Oik . i., M2)rationla 

4*f ibilgmii jiuuiiifActli™ 9.1 Nl*wanfl^BJ^ iiLkx in fltiJbiim (On l7€Mnm,r i J, 

HrytH-skiliA. I'll* feUowiim ft^fford atiagram^—»-t 
t^toih ^wflah I gpIIP|ffiitof (tc, i| 4lb Hw 

tbo Bay ; Xyy^Ma Htnttrf** (J,c. 1., 22), thfl H^ixmi^-hoadftd 
Shark. Hwy tAfffntw. ^mdc ond JV. ifid.. I&e4>. &i) dawnlxea llw pruC« 

■r 1 ■ « - — —■ hidofl inta an mutation ihigreon known aa irpfinvAi 


F18H 




Awtl&d^ 


<it mnkinj? h«we or 

14. SMOItL^D F^SW.— Whiio th* art of curini^ Gill by amokinff tbora AWtna to 
hava bwn ^own I* tho Nativeo ludi* Jrtral fairiy ancwttt turn, Jt 
be uiil that it hOM .aaaimifHi A poaition of rnmh impcirtJiiMSft «■ m Eiitopp. Hw 
or Sable, c Uirnhw (i,cv U ^76). Di tEf4 Ihih moat notod m 

ijtired by being amoked. Tba MnugO-flaK* Jv. r^i-f^M* n b (I.c. ii.^ 

a (kh that muat bo Oftlon mimtjaiikt*ly afuw boiai cmtiyixk 
allow of ita boififi carried to a duUneo it in wmotipaa wnoked, 1T» of tb» 
rivafli of Aaiam; Dengab OriaM. «te., ii &bo li fi«Ji ofurai wno^ but Ihtiiadi nml 
uLhar m«t. 4 niHU an woTe n cq&Mffiioi™ of ip«42ial dotiiaml by th» b-uropeona 
Ifuin a regular NetKo induatry. Tho iliioka from burning irfta* aiigar-oane ip 

that moot gGDcraUy i»d. _ .^.a-ijai j o’.v- 

1&. Sorerat mothoda of utHiamg Mi ^d Gahnifljd in tii* pr&ductnin 

cf ha VO been diacuiaed by ievoral wntcra, but no aetucd indnatiy' nraU m 

hidtiiioi:’ tlda pnrpoia. SlxutnoBdfl,. ff'aptt Ptvd~T l-ifikj ■ j i w _ ■ 

10, ijmiarmdB ia known m 
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Smokod 
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nsHERms Of!' mDiA 

tliB oidinofy rwthiKl of preparnttoii. tha fiaJi id boUcHl Adil, after nsmeval ef tk 
bcrtiH^ Ctit in thiek fll™* hlplily epiwl and left to dO*k, piKkod in a Jar. Bat 
tbo fonotfiog aocount of a new iHid impits^-iod pffwxm hod been senfe w nw bj 
Mr. Shermnn. " Fuibof nil rixod edn W-nmncL but, fof Colomlw mArkot, maclwd 
tm profomi "tho fiak utb not (Oitopon, kilt nodtiy gutted by OKtmetii^ tk 
entrniJd through tho giU-opoiiinn. They ore then carefully wiMhed and pcjoad, 
with altomatf^ layeni of ^t, in Wg AMkH^ wiueb ar« proounNj toodJy and told in 
ColOMbo with tho fiak. To each tjjaniid of the flab about 7 llw- of tami«ind irail 
(fTUOoAwpuify) are ua« 1'' '^Tho mk« are at-orvd on Olid and filled to the EnJl 
The Rah id aUoved to aodk and pickle far four daye, and the hrine ia then drafrn 
oK until it U about a foot (rom the bottom, and Ihui loading (mough btiM to fafp 
tJio whole Hjadk mout when clowd. Under thin new aynx^m l,65ii imk. 5 hm 
of nmckerekwithSTfi-Tiftdd.of*altamused,or IB aib«. permdundagfthiitii^ISlI*. 
mod in tlbo usual wool coAdt metliod of curing/' 

/iV flSH \—Ithasoftcnbfwntirged that JuiUaiE mMtneglectJ 
of her food rtsouroc^ in tHa direcddo. With a little care tha riveia jloA 
tankfi might bocome very much teol^ iioportaiit souxtcfl of ^npply^ 
iudiaciiminnte and wedteful motbode of tiahing, besth in fnsn ind m 
Water, eccoTint lai^ely for the hackwerdoesa of the trad-e. It hu 
accoidbgly boon urged that both a Fifthefiia Department and Fj^kerim 
Act fiTo muuh nccd^nA- Repeated eflurte have boon mado and voliiffliMia 
report! prepared with a view at baat to seciire for each piOTOioa t 
special Act to protect its bsherios (aeo p. 540). The multifaTioafl 
interesta of a vast popalatioa of Bemi-edticatcd people am the, esEM» 
lor existing defecte- It haa bmn aaid that when the people have comt 
to appreciate the valoe of fnefisttreo to wcurn and protect their inkresli. 
then will be the time for special legialation ; and furthor, that withoat i 
proper Act a FishsjrtC! Departrnenfc would have littlo justificatiop tor its 
exiatencei On the other band, the cLaiiiiis of the lish-euring iDdufltn^ 
he VO already been recognbed by the organisation of Govenuoent wa- 
euriiig yards w'hete cheap salt may be snppbedj under regulati™*^ 
eiiBure ita bdisg ro,4ricted to the purpoac intcndcHiL and these hai*t *>rca 
placed under the coatrol of the Salt DepartTuont. But in the 
publication i^iVurectof and C^ommenrulJ SUsOsiicM of BrUiAh m 

factory or establishmeTit that employs less than 2& persona 
ia recognbed, banco the bulk of the fish-curing yards are excludwi 
curing in India, thongh important in the aggregate, ii^ a domestic 
than a public concern. Severtheless^in the piiblkration meutiouWit 
were recorded 10 companies in L&Olj 15 in and Iftm 1304, einprOJ|^ 
on the average about 1,300 persons annuaUy. Theio were enfirdy 
Madres Pre^deney, In tb* prohibition against the 
saline ikuth in the preservation of fiab waa iasUecL This of _ 

to some pmviaion to replace that material and method of fiah-rart^ 
This was met by the Salt Department concerniDg therv^elvas 
provision of the deh-curing yiftids to which reference ha.'* beau 
The salt iseued to the dah-ourers waa at first given at coat 
iti eotiaidemlion of the fact that tho aabno eartha formerly ci^P - . 
were pretnred for the eoat of collection^ the salt was rediicoa to ^ 
8 pies per maund [say fi|d. for 80 lb-)- It WM found, howevor, 
fonUB of salt were not equally Berriceablu for fish-ciuing; Ljiriii 
for «onifl j’HiB conipkinta were general, aud a decline in fish-cun^ ^ 
occurred, tbis was pointed to » * direct result of tbo Gqvcfamaflt s^^^ ^ 
at protootiiigits soltinteiefa while at the same time raising tM w* ^ ;i 
fi^-cniing in India. Tbui subject will bo found dealt with m w* 
by Tbureton- JJad- i/tu., 1900, No. 2, 

m 



fish-curino 


PISH 

T»de 


Flora iJio TCiiortB oi fto Madfaa Salt Deprtraeat wu l»rn thiit m 

Minna vttidB had teen oiganbed at oonvanient eontres Along »«« 

and cowto of tho Presidnnoy- In lM»-3 thn totol Amount nf fch 
btoniEbi to them to bo cured como to 150,374 toiia, a!t against b6.w92 toM in 
ths^vioiw year. The prodnotion wmo to 8U,716 inAnn<k o l^cure d fish, 
of w^ioh it u otnusil 631,277 maunds wore coMumod in tho Pwaidonoy. 
Thureton gives the rcHims of tho three moot importont (i=ih m followat- 
Saidine, ^,300 imiunds in 1800, 253 600 inauiida in 
SI 000 inauoda ui 1868; MAckerel for tlissn Mine yenra, 36S,8a7, 
and 401,916 tnauiuk respectively ; and 12,3^, 24,321. and 8,088 

maunils respectively. It would appear that «) to per of 
the South Indian fish-onritig is dopo in the Salt Dcj^rtraonl Sub-Dmsion 
of Cklicut (including SWabar aiid South Cnnsra). such as Chlicdt, Canna* 
now. Mangalore and Malpe. eto. There are several other irapo^nt 
centres such as Chicacole. Tiniievelly, Cooanada, Chjnglsput, Ncllore, Ncgn- 
patam, etc. Malpe U interesting as the centre to which the fiahennen of 
Rainagiri and Gw come for the attr fishing seawa. [C/. 
iu Fiiuinoe «adCi?miiH!r« De^- ind- o** fha StiH Sept. .] 

The itttcmal traffic ia fisli, ns in raoet other lnd»n corein^tiM. can 
alone bo atuiUed bv tho perusal of the official statotiw of Foi^n^and 
Coasting Trade. Fiah do not appear in tho returns of jBui^ o«d ^ver-to^ 
rntfie w that very little can he learned ef the internal trans^tioiM. The 
following are the headings under which they are recor^ Mdl F'«h- 
maws and Shark-fins; (t) Pish, Dry Unsalted; (c) Pt*h, Drj' Salted . 
(d) Fiah, Wet Salted ; and (s) rmh-oila. 

Trade /n Ptub-maws and S*af**/*fs {»« P* 543).—In^ iumbTS 
on an Average H lakhs of nipeos* worth. com* Aden. 

An bin, Mckrati and Soiiiniani» PeRtta and ZariMbar- ^ e ™ 
record during tte six yea*® cn^ng 31a± ^J*^*^* * 

lflOl-2. when the imports stood at 1J97,U1 lb., valu^ at 6,W,200 , 
of that amount Bombay took 1,755,877 lb,, v»Ia^ st lU. 6,«7,5M, smi 
the halanee wont to Sind. Madras And Bwina. Tbb 
Tears ISOS-^T have been [—1903-4, l,6S8,69u lb.. Hs, 5,87,444, __ ■ 

1,330,326 lb., R». 5,05.193; 1905-6.1,388,365 lb.. Hs. 5,26,394; and 7, 

i;216.972lb.. valued at Bs. 4,84,465. Practically the entire miporto are 
re-exported, and from 6 to 14 lakhs of rupees’ worth of Indiati produre 
eiported at the same ti me. This may apptoxiuiately be raid to rep^ent 
on the average a totol Biront traffic of 30 lakhs of nip^ in vulue. Thus, 
taking the voar 1903-4, the foreigu shark-fins and fish-maws re-oxpi^ril 
camsto 1,878,342lb., valued at Ba. 14,36,580. and the n^rt^wn hom 
Indian suppUea osiud to 48l-,flTS Ib.^ valued at Ra, 5,14^006, i 
190«i-7 thrill-exports cams to 1,330.020 lb., Rs. 11.73,345, and the ex- 
porU 6RSv436lb., Bs. S.13.3SO. Bombay is of come ^e nf 

pioFinco, and exported outaf the totals mtntjoncd, in «_ * 

foreign shark'fiua and fish-mawa and 49.620 lb. Indian, , 

1,336.^ Ih. foreip, but no Indian; but Bombay, howe^r. is by no 
means the most important exporting centre for the Ind^ anrt 

shark-fins. In the Indian produce traffic, Burma uavially hewls the list, 
anil in 1903-4 exporte-i 281,296 lb., in 1906-6.243,692 lb ; follow^ 
by Madras with 107,582 lb. snd 153,614 lb,: Karachi with 14,^23 Ih, and 
113,804 lb.; and lastly Bengal with 28,652 lb. and 14,768 lb. m the two 
yeare mentioneil The most important receiving country la of courae 
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(HotigJcong) hr tho re-oipofted frnd B^li&tk-ing, follcnred 

by t1i« StraiUt far the Indian, It is perliftpe a significant cijic!um$tijv» 
that the United Kiogdom has far somo yca^rs taten fairly large quantitiH 
and ev-en the TJnit^ States have obtained mpplies of these pfoductt 
direct from India. 

As giving a fuller conception of the Indian productionp the folbwib^ 
review of the traffic carried coastwise tnay be frain€!d+ In the year 1903-4 
the total ^oaatwise transactions came to 1,236 j73 lb., valued at 11^6,84,179, 
but show'cd a decrease in 1905-6 to 875,027 Ib^ Of the amount for 190(3-4 
Bombay alone took 1,160^667 lb., valued at Its. 6^29,329. Of these cout^ 
wise importe two-Oftba came from MadraSp one-5ftb from f^iud, the 
mamlng twofifths equally frotn Bntiah ports and non-British porti withia 
the Preisidenoy of Bombay. The lemaindeEp over and above the Bomby 
transactions on total ooostwise trade, may be said to be itnporte tofcfln 
in 1903-4 by Burma from Madras and Bengal, vis. 47^057 lb* Fractkilk, 
therefore, the coastwise trade in shark-fins and fisb-mftws is conceatiatal 
in Bombay. It has been fairly eonstant for some years post, but if iTiy+ 
thing has manifested a tendlency in the foreign imports todccTMseatti 
the Indian produce to eipand, a sstififactciry state of affairs. 

Trsd^ in Fish .—(h) to (d) shove may be exhibited a» follows:— 
r^orcfjTii fmpnrls *—In 1^2-3 the imports of lush were valued tt 
Its. 26,i?0,269 (sav £l93^0CIOb Of that amonnt the Unsalled Ory Fbk” 
frtee p. 542) came to R-i. 3,55,893, Salted Drv Fish {iwe p. 5461 <» 
Rs. 18p03j9)p and the “ Wet Salted Fish ” P- 544) to Rs. 7,15.^ 

In the yeuTii 18&4-7 a serious decline took place in the tralEc, duSj if 
is believiHl, to the conditinns that then prevailed in Bombay. 

AKAIiXSlS oe THH WFORTe OP Vim tsw INUU. 


TXAa. 

DST DMAALHiQ. 

n sf SM.Tm 

j wmt Siiims csRijro- 

1900-1 
] 901-1 m 
3«1*1901 
IHS-IDOl 

lK»-1DOr 

1b. 

t,V^,4WS 

4,T4cS,»T 

iAti.m- 

is*. i 

1,U,4W 
1,90,1m 

1 lb. 

lc,jP9,i94 

lt,QSS.S01 

HJL. 

19,T]3Be 

fO,aT,»« 

j Ib. i 

lC,2fi^,3IP 

*445 

(M2 

jjIUPl 

tJKM 


Another very significant circumstance in the ELsh trade of fndia 
iw: stated to he tbo fact that Bengal practically takes no part in the 
trafTic. Burma receives by far the major portion of all the fiah 
British India ; and* what is moit striking, its supplies eoiiie 
from the Straits Ssttlsmonta, and are uniformly returned at a much MgW 
prirw than the classes of fish that go to the other provinces. 
the chief receiving proidnee for “ Brv Unaaltid Fish *" and 
•Salted Dry” aud “Salted Wet Fish.” The imports ol Dry 
Fish come mainly from the Straits [into Burma) and from An 
Mekran uiid Sonmiani (into Bombay), ^ i 

PoxTi^n Bxpo^s .—There exists a small re-export of foreJ^ . 

fish which iu J90&-6 came to Rs. 44^584^ and in 1996-7i -22 ,(wp 
turning from theac unimportant trau^octioniB to the traffic in 
duced and pivftorv^ed Esh, it may be eaid that, if anj^huigh the 
of “ On' Unsaltoti ” and “ Dry Salted F’lah ** from India 
s tendency to improve during the past decade. In l892-3p 
ued at Rs. 8p97;406 ^ in 1903^ they canw to 
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J ■ .ftfiA 7 t« Ra 15 64 747. The “ Dry Uni»U«d Fi*h ” uftuaUy 

1906-7 t^o Bomluiy l, 2 Cmt 6 "i Ti^ FJrv 

I L* ur j 4 -yi. X ftRii \h vaiucci fit Rfir 2|,94^J3o). In. tn® 

S’dit.SnV^f S.72B ft., ™ft.i .* ”"‘ 

*'”?JLrSiV«. 3 ir» «.U» . toly.o..»P~l»i»ir. 

E/Hs 

but <»i the whoU torwfttd. Dnrins the niwkMncntidned yeaw 

’Unsaltctr' has mnnifoeted ® i„ igOiU- while 'Craalted 

;r* S?’adted- l^vc pra^tiraliy rem^n^ bJ 

‘ laiift iQAft- ftt Rfl vlOl in 190M ; *nd Ra- (p&0,9iJ m i>j 

Tr£rr.iif5Si*t’C»:-~ 

to d-p ^ £ i'T'toTBES trJv •■■“ 

<* Other Proving ,^>^1 - ^ t™™ . subject 

t^^«nce of Buiine ^1( L total for 190(M Dry Seltad 

i5',«"^TS)»; 1"J to IMM U. Ito.T.a>,«75. B«.byl»th. »•*■ 

sSi “mS.i,'f-p«t to ihi. t..®, 

that the Mporteeta almost «clu«voly into 

in equal proportionit and trom their own provinc po 

tolSj.irskT’is oi 

«««, fcom Ktohtow., to Tl.v.M 0 r, 1 lyt Bimo. » tl^t «^»P 

nortins of all tho pTovinciss and domanda fmni ^ 

Kn ioferior oiilitv of fieh ; an.l laetly that Bengal. ,*♦ 

,1 oi:^ rs;i»n t»if,o in fto p~d«o- jrohwwtit 

He own neceseiti®, .h.ce it pmrtically imporU no lieh either Ironi foreigti 
coantri^s or from otter Indian proTincea. 

FCENICDLUM VULOARE, fiarrtm:^ ®''’ ^?|^:' 

Bit. Bot. Surv. lnd„ i., 200; iu.. M, 2^; ^*^£** 3 ^ . FoaneL 

CofdM Crop. Lii, 43. t. ksutii.; Duthie. Fl. Pfpr fkinj. FiaWr 3^ t 
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Cooke, FL Fm. Bomh.^ U 572-3 ; FLrminger^ Man. Gard. IjvL (e4 
CaiDeyoii), 158 ; piBELUjfMft^ Tlie yeimcl, eaurt/, hart Mawtf^ mw, 
wHim, pan-muhor%, b^i-shopha, mrian\ badith^, badwpa^ mpa, hadyn^ 
»<AiHri, tfuimbu, p^sdda-pla-kurra, tmdhunkS. A pernmul wlsid! 

attain^ a height of 5 to 6 feet, comnioDly cultivated througbont Iitdii^u 
ail altitudes up to 6,000 feet^ and also found wild, 

Thia ptuit WKEOA to 1» grawm only in BinAU patclii^, on hoiDMt^ 
an * culd-wKLEhor ofop. FiimLiigwr inforriiB ii« chat it tJjfivw well in Bscpl, 
and whcro onoo grown will como up each ^o3d b^bjkiix nftfn«'nEdat ritm «1[. 
■own SowL Tho Hwda dlOiild bo iown £n October on tho paaklo, and in ManU 
and April on tl»ti hUla Of ibo Unitod Provieca^ OLilido nnd FuJlsf biii. 
m»to that Conndl \b O£tonja[voly ooltlvatod during tha cold occkBon in cacdm 
IwitchiM. In Bombay, tli* chief lonatitiw iuci Khumdesh and Gujarwl, but it k 
oldo grown in tho pMoan. 

Foimcl fruit yields about 3 per eont. of volatile oil, which ceiuditi 
lutMtJraf or JULLBO coniphof Md variable proportbiis of a lii^nid riti 

oil of turpentine iTte oil ia uaed in Europe in tbo man i.ifactu» of fwzdkb 
and OtlEera into tbo compOflition of funnel water, which W known in Indk m 
muheri^ta^rak or arak bdcfuiL. {Of. Thorpe, D*ci. App(^ CMm,, lf»00, iti., 35; 
Schiimuol A Co., S*m4-Ann. Ovt,-Nov. 1S1>7^ Oot,-No¥, 190*2, 4^1} 

The fnnta and oil ate ■timulanl, aJfOmatie and oarcciinath'o, tuied laiplj 
^ favouring a^nta to medicinw, Tho root fa purgative and the 1$*™ 
/^^rwocojjf. Ind., ii„ 18J>0, t Diitt, Jfof, 3f«i HimL im 

U4 : liVTilte end Bvimphiny, PhoFmmrfp.^ 1^, gH>3,] 

TImp cKpOrta ar* not %'ery unportant. Ehiring tho five vi>m ondiag ItKlS-l 
they ranged from 3,^ owt.« valued at Ra. 29,377, to \4\om cwt-, vaJdrdM 
Ba- l,|ti,37l>, but have ftinoe declioed to 10,974 cwh, valued at Ra. hU9,7M ia 
l90fl-7. Oylon kiiauAlly the moti important receiving coimtr^% iheuf^ ditrum 
IflOJ—t and I9fw-n5 the United KEngdom rook the liurgeat amoiinta^ vii. fii,3WcFt. 
and LIXS-2I cwt., but in l90fl-7 took only 523 ewt, Outeide the British Empirib 
Gorn^y k the only oountry that need be numtioned. In 1003-t it took L424nri, 
and in L 2,273 cwt. PraetiaHUy the wficle of the exports go frvm Bapibif 


DJIJP., 
liJ.p 464-7B, 


Gain, 

tMaw 

Vwyih. 

OdL 

Bdlbh Tn^iL 
TtmUr, 


GARGIHIA, AfiiM, ; FL Br. Ind., 2o&-70; Roxb.. Fi- 
ii.j 610-30 : Ganable, Ifdpi. Ind^ Timbs.f 49-56 j Ooolcep G^m, 

«fc,p /nd.j 1874; GiTTTiyjGRJL A IdrgtG gentii of evefgwn treet ^ 
tropicfip none of tJie Bpoci^ erirondiiig to tbe Fatijiib or tbe 
vincoA, and few evea to the Iforih-EgAt Hintalaya. There are thirty’ll 
speoiea, nio$t oi which contajn a yellow jnice^ which geneniUjr IP'^ * 
more or ItsA useful pigrnetitr—the grades of QambagOw 

G- OaEBbOfln, Tidbot, Zui etc., 1002, 27? Caoka* Fi. 

1D03, i,, 77 ; Brandis^ Ind. Tre-M. 51. Tho hila, anukd, rmtithitliL 
ptdK Hpogi flwrru, dharamb^, ^herkpuHL ftyntlkapidU, pta A 

overKToan tr» of tho woatom Cdoat and Oovlcn, nacoodiiig to 5.000 ^ ™ 



______ _ plock&llllt ItfVJ'M -- . . - , 

<lu^g th» fiuiiy „Bpon, Tbo riftrl (pf tho fpuit io omplc^^ M » 

And «at«B with fish 04 A «lbatitut« fot tomorind- Tho WOOP *» (!•»?■■ “J™™!! 
potchod Hitll nd, onooth and clnuAi^^i^Binfid,. fteddomo poitlArkB tHot it wO 

tw UBofid roTGomiiM>B riimituio. [Mairtu Mait, Alny Idb IWl.J, 

G. C«wB, Btc, Uct. Svn. M., lf}9^3-IIKK!, i.. 56; »W>X_ 

! FimiiUftW, .Won, Otifd. M. {*d- <3*^^ 

mot. 299 I Brandi*, Iwt, TfW. 52. A Ull DVorBrOOn tToo with • ^ 

It omuK in Bofl^ol, ABftm, Chittagong, Bkitma and tlio Andom*** _ 

In llonpd it 1, tho entoi, and in Bumu tba fiMwiow, P^" 

5fld 





KOKAM BirTTEB 


OARCmiA 

MAHOOffTAHA 
is&iig«8t«ea 

, OOM wliich it ift»liihto in t>ut Witt ipmto S^TfiJih 

! Wtiful ttfid pwnMWwnt yoLchif VilMfl-m (or wntJlic ■urfKov In «*rt^ r^TfiJiS. 
L^JjTthp CkTomX lo prodUB* *light-y«ibw 
dSib (or^* pInDent. ot B^dhut nwnlu., Puniwui ^ 

ISflO, 26 J that iti u» m dyunjE iM LmknO^n m tl^t ^ 

itm-T. riTKmii at tlm b«EifiainR of Jum. oini i* df fliie and fom o( • 

™n^ in tST^bSt othurwiw good. 44ftd makflU a vary (Sna prtwn^- %iiiihv+ 

tIm-i wftftB la not lUod for any noonnmnj pur(w*e^ 

G Ai. *W«I» t™ «* r,1 ^ 

J,£W» loei. It i* (jimTuaiaui or jr™™ Jwi. 

^nbora wraotimi* eallwJ AinlMlfc tO/. HAnbiiry O^nOxi.* 

l»59, x„ 121,] A BkinplB Irom Tftwoy. wh«n wwJjraod. g^'o* «•“ 

70*5 ptt emit, f gum M'S- [Gtmblo, Lt, 6ff,J 

G* Jndlea, Cfc«.; Jt^. Bot. Surs. Ivd., 1. ^aine. KnW 

PI, FK. /«<?,, 1894, 25 ; Woodmw, Gard. lA /wrf., 1899, 17^ , 

FL Pra. Bomh., 1903, i., 73; Ktw Mva, Gvidt, 1907, 21; 

Mangostcen Oil or Brindooia Tallow Two, iofciM, a^«I. 5AifO!«^> 

katambi. iAirantiel. mdigal mara, 

Thi* almidar treo wltb »U drtopinj lirwicbm. fa ^ ^ 

Sonkul, Kanara, Cfldfg ond WyiuuKL ond u oftan planted. trtpMu^y ro _ 

Mbthera dfatrietB o( tii Bombay ^denoy.. 

thii Irtwwr ■loTHH of the StlHirLt nnd a wnfcer m JndMfB (Mnjraa ju, 

lOS) r^mmandfl \U cuitiimtlon for the fxuit ^ 6^ 

.favAlion ostataa Fre in tlw SMSOi* of tho (twt > Oa 

m faiW butiOT. It fa obtoiAed in oo* o[ 

« limply proMitnEr th* »oedi in an 0 f<llnary oil-mill. In Hlb 
U fa fo^I in tbofonn of ogB-*nopod or oblong lumpo, ol ■ whituto 
ordlnery ttm^miavern, iSnrt, dry nnd frinblo, yet '^'crvrt^lisjciu UiunUy 

tiDD nf Ibo ^VooriM undor tho mirpo^po f to 

it contAim D cOMidombfa amount of impUTitjr, but j. LbIu ,t 

toinod Mrfeotlv pure, tnmapomnt. and of a ligbP-yoUow 

W* F. Atooniing to Flfloldgor oad Koobuty It eonuun* rtoano. ^ 

ofafa^T^nTodieino itT^naidowd nxitriti™. 

•mollioDt. Ufaatoo Iwadaoaaobotitutoforeod-livoroiLiuJdm thoprei^^ 

of oinimimta. The PaBW, wnnotimw t^nanw 

oomidomd an ortiolo of food, Gaieia do Ort* (16W) fmita Faludonua 

of hitUMw, and in lifa nola on LinMholoa i aoeoimt 

iisOG) cali. it irindoi/ua and apoak. of ita ionr t«tO^ in tbs 

Go. to-day, Woodww montion. that a 

Bombav cL**-{ JlUW> 12. ISW). t* iho ‘‘*;S^„4«nt 

torating aki, had boon danfad by n Wtitor in Tha /ildioa TinW, 
day tho driod fruit ifl uHcd oo n eondimant m eumoa. «ad in tho P?®P*^ 
of aeididoua drihka, A eonsldofablo tmdo in iMhzm m c«m^o 

:ir«d Jtfod., 1801, 45-fl; itndifa, tiff. F«t* JjZ \u iml 

At*. Mad. ind.. 1807. 8S-1 1 WrighV A«. ^ Ft*^ **' * ' 

290, SiSSi imp. Inri. Ttmh. Btpia., IWH, l®8, l?2.1 

C. Mansostana. Iten.r KRinie.lr.25; ^ 

ilan. Gard. Ind* (ed. Canieitin). 1?KH, 289; Kew £f1007, - . 

ftt^n, mai^iL^ian, mmUih, m^nifkop^rnimb^yfpunpahhn^ c w- 

ffreen ttm of ibe Milav Penbieuliip i ndigenoe* ta ite Molucr* laU.a [ 

BfciJJ., msa, 26.1 Fairlveiteiwiveljciiltivefced in Burma (^isnai^ninl alia 
ih a fewspodnllocaHtici in India, aucli M the Barii&r garden, Nil^in hilK 
Though feequant Bfficuts havo ’b«n tnwle m Bengal Wtatefn la^ 
to grow iSiLft tree, it has not bean known to fniit iuccaagfulljr III f ■ 

Trinidad aisd JamAica better twtUta appeair to have been ftttainecL a 
warm nioiat, ininlar diicate aeema essential to Ia 

plaioa it does not thrive so well as ia valleyfl with light ehade. Is ua 
to the disuse known ad^^mboge canker. 
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Tupping- 


It Sh pfC»p<lgEntf^ by "wwli grafting or inUyomg. and On null IpMaj, ^ 
dmmcd Tho Eno ii noiuiacEity buM to to bear wh«n rmni 1 tfi 

or+A£«ordiz4^ to otl'ior e^cpor^n-cow not tintu it ia Ifi to ^ ^ 

mny iwntfnw In yte^d for 50 to 100 yoBJ*. The frdting mmm k 

Juno to Sciptetnbar. Rich culdvatkin ia MAontUd, mxh ba manure non a ymt 
Cu.ro must qJbO b« tl4(«n in pfckuig tha fruit, dune until the rind hma bordusd 
it ifl delicato^A fnll mny often he fatal t« any idea of prewn^iitdon. Tte jM 
hoB boon vadoujaly utatod A writer in G^rdi^ing upmkfl tiM pluid 

^5 by 25 feet yielding hOOO fruita an aoto, With ft net pront of £2, A writif p 
Tht Pianifr, On Ih* Otbw IWMWl, affinna thot each tree may give an iiEmnd incmw 
of £2 lo £5. Gamble obaen'^ that according to Helfor ope tree may yidd I,MU 
fruite >iwriy^ velued at Ra 3 por 100. At Darlidr a t™ lum boea 
hnvo jd^'on 1,200 fruits. The fruita are uaually atrun^ by n. tuMt iitiw. Mf. 
tied between the thtok, bardr cftlyx tooth and the fruit; hunohee Iho* fon^ 
an? hung Up to ttmttini. If intwwipd to bo tr«nai5oried+ iluMie honctw* wwda 
be packed in. bflekot* dong with wot uinas, end dispatched tll« day iA 
plucked. Some yeart ngu A copjilgnmoiit of fnrth fmita was Jient. to uun 
from the Wont Lndiea, but apparently no trade hnu aa yet been organewi M 
lUi articlo ef food, the fruit hi higbly eeteemed both by EuTOpoanfl and 
and ia ounaiderod by nuiny por#M» the moat dehciuya et bUtutom fnnU. 
oomiELg froxn the Strait* bting it to Rapgpon and Cftlonlta, but by the tUiDflthfjf 
reach the latter port tJ» fnsitii have lost their truo dnvour, end ere 
bit lor, through the fertilfttieu of lay era of yellow ganiljoge batweea 
A oonaiderablo tmdo is (Iom, however, and the price ranges from Hi-a »w 
raueli aa ila. 10 n hundred, aeeoidJpg to seafwn and ^n^ty. ™aii^jw 
attempt baa lieeti outdo lo pPMor^o the mangoirtwn, and a little mare 
mifdtt tfutke this on iinpcrtont uiduatry+ TndMc in immgostiHHP is. ^ 
enoient. Tai.-ornior Itui., IfiTh -(ad. Bidl), ii,, 2b j 1 epeaka of l» ™ 

AS Abotmding In Siam, 

Tbd rind ia a pow'orful tanning nuttorUl, and an Attempt baa 
ullliae tlw imnnrMo qnjintil^ availnble in Burma and the Straits [Ofi 

1902. No. ], 14,] Tlio obemiitry of tli* rind was inv^ligatcd bj SeaM 
in im. It eoaitaina tanniit, rs^in, and a yellow crystJilliaable 
la ntedieino tho rind or entire fruit ii employed in 
oi a syrup tiiat Is u»d in chronic tUarThr^^a and dymjntefly. [.Of. i 
fnd,, i., 167 : Y^iorbool of P^naocy, l&ir2, 197 : imSOi* s 
l«93, 47 s UulL in ^fnj?aporc, AgH. BuU. BiraitBu 1902, i., 373 ; 
tmder BWf, BnU und Btfort, 1201, i., 352; H&woihn For,, 19&B, ki. 91; 
dprwf,, im KXV„ 259^60.] 


G. Morelia, Talbot, List Trw, cfc., 1902, 27 ; 

77^; Ciftmbk, J.c. 56; Bmndiii, Ind. Tfmi, im 63. Indian Gi^ 
Tree, The vemaciilB.r names m* j be tbuB grouped:—tbn tree 
mam, orddo/, punar ibaii^~ufd£e^ damntbar 
ghMgkatibd, amarnhmvmf, revachmnvirdt mattij 

ruiiAiinfi^ful, farfiftm, etc. An evergRsen tree of the 
the Khasia hills, Easteni Fengah the W*at Coast and ^ 

Gamboge of Eiirapcan commerce comes from Siam, and U ohtamtH 
HtMfihtirffL Uook.^ {Kfw Guide^ 1907, the siw 

Froin the Guu^azstN u prodiuBd the gnmbogo of nUJdjCS^ 

TImt 1111101*000 Itaa been known nlmnat from cJaBaio timat 

it wfts flfft mentioned appiucntly by Ctuains (1905). It in » 

woriw AS far back os the end of the 13th eantury. Ths ppim in not 

any mnteriaJ extent in the foroats of India, and the chief supply t'*'jnMA 

from Siam, Before tbn resin cjm gathorwlT the troca must ^ wl ^^ 

(ild. Tapping is canifid on diirina the rainy inontbs, ^Juno to 

sap is v{goreiis+ by outting a spiraT line round the trunk from a, ^ 

ton I»t above tho ground- Down those gKP 0 \"oa the rosin 

stream into hoUow hambona ptaood at the baso. From tho* it dsnibfif* 

amaUer bambeoa^ and left for a month or so in schdify. To 

tlie bftmboe joints are plaoed over a hot fire, which cauaui iUid^ 

a round stick of gamboge is obtained from each—the 

of commoree. This method dees not seem to bo employed m mma. 
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gem-stones 

M^OH 


DiItb Kail 
GnoPiht* 


QlL 


,^1 incision. •» a ^ Ijnd Vj* 

^ir'iSTpS'^r^si 

mV linio imirfiuila. Tlu> ftvamgo LfondOft quOtaMon wr own u- 

from About £0 10». to £10 pr . HvdrneojEUO and diaotio (othnTlio 

Itt Ul£Dl(?IWE, giMiiboEO u oin^ywJ a* o, obUitmtL 'i«d 

■nd onthriiiiintlc, ^tn th® *00^ '‘fj^ililbum. Or C'octot.. IdW. ii.. i 
M A iBinp^it or • 46 ^. ^oodaeo Bborin. ^at- 

CaakB, Ou«u. B^n,, tlc.> SVopv Agru,.. 1800-0. 

IBOt, V&aVl77-#t 19W, J04-5; Uvoehfl, 

IT.. SlO-7, 8101 - Loiriftthal. C'aiwr *u 

Mmaf. VamiMhr^. OA Cfli*h«V, ’1“?^-^ |ft*. !u|m,C<rmin.Or9a». d<«J,. 

OiiiniJiiiTiilif, 1900; CAeii*. and10 ■ ■• inAo j 6J2 68®; Mltahidl, 

.tnVniid and Vtff. Fait, ^ 10^. - , f„)^irch. £>i« Warr* dii ttaru. 

jIrfiH HimipVipijiy- rftjjrfflflo&^p^t &4J * iiwjiircn, 4-^ 

heifer, ii.. 833-SOO „ i ^ TjriJbflt. Ijc- 21-^1 

e. X«th«byin«, Z ^^•.A'Ti.wiu^'f f«. 290. Tho dnmprt, 
Coako. f.e, 78 i Prain, BtJtP; mutW jauAm nirnfalW. at®. A modiiinl* 

CskhU, («|M>r, ntitM8o/a. ^ tton^ KaffliU«“>utb, Uuwyf(li 

a.-orgm.irt trooof E-H(l 1 »n]oy» a™l .tadoraWl InUml*. 

CSMrg mnd tho SlilRirrt: aljsa » tl» N-tHa Ous.-iirtIff "( 

A lonSa quimtily of ui mlorjor (fiuT. (P ,j,j^ piuilttalH of Laic 

tbi. .pooka, lu A.«™ it U ^lAnaiWdy Tl^aJt^^low.^o^rdiwii u-ni 
himpur aLm amplQy tho hnrii to jrtOtluco a fCt Punf*!., Dy** 

ti™* yaswl m pljm ot ll» taitMiniid for prt^pmns <^£p ™ 
that of «4 |«f«Jd^iifjpfita nro uaod in itio prcporatwD of vinog ( p. 

GEW^TONES,—Holland^ J?<rD. Min* PrwJ. 
ff«, ffeol. ftufr. Ind., liWB. xAxil, pt. i- 106^9; also 

180-3, Holland states that the moBt imMrtant ot * ^ 

Nimi-preciDUe sten® ol India are jade.to and 

pwioiiA ftisd aelni'prec’icniB Btisn^ ^t plW3ii , 

Lraond,tuby.aapphin, apinelt UmrmaUne, ^ Tha 

vanoiu chalcidonic forms of siUfon, jadoiteand 8™'*' t ^ diictibwl 
Pearl, thonjrh not a mineml but an animal 

W. li, the present article, therefore, a cTaaa.fication ^ob and 
«ison Items nmy be adopted advwtag«.ualy. 

Majoa Gesis will be taken up in alphabetical 

IWI. Ruby. 8appy«. Spinel, Topa. and Ttinpi-*.^ t Cni^al 

GBMsLoBxnet. J^e, Lapia Laaidi. the QuartiKise muiemla (Hock Cr)-stal, 

Agate. Onvx, Jasper, etr'.J, and Tourmalioe. -ftruftll.? in 

Tortf Trade.—The Value of the prwiou* stones found aonually m 

India does not appetcntly equal tie Talaeof M IS*^ 

imported. The Immutij in 1«XM amoun^ in «lue to Ba. 
and in 1«»-T to Re. 93,38.103, and came duefly ffom tha Unitg 
dom. Arabia, France and Peraia, Tlie share of Bengal was Re. fM.62,2i8 

Ep3!i 


IkilEEtfirr 

Qvmbopt, 

r«llav &JtL 
FPttlL 


fltOD^Hb 


IizipDriA. 




GKir-STOXES 
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Export^. 


Aqua- 

BUtrlJlG. 


iii., aS-IOL 
DIojuddiL 


Prodac- 

tion. 




in 1903-4j and Esi. §^05,482 in 1906-7; of liombay, Ra,f^^02,^E | 

1903-4^ and Es. 84,-19^271 in 1906-7. The balance on the totik ot tia 
years named went to Biirmn. In the same y^ia the ExFOat^ (lodka 
mexchandisOp including Jacb) amountc^d ta Bs. 9,25,25? and Rs. 
and the ns-exporU to Ka. 92,118 and Rs. 2,57,598. 

/. MAJOR OEMS. 

1. Beryl.—BaU, Jfnn. ifeon. Geoi. Ind.^ iSSi, iii*j 52CH2; Bolliadt 
ic. 107-8+ The mbtdr ponooo, foKtiki keran. 

Prof, Chupcn wrium mo that Lnehuloe not only tlio rich green etnertH 
but oIk the eoa^groen Mtnunridiio at aa the white, nnd tho U\mh virijiii 
of a miiierAl ipeoifOp wliieh ie a iLUeat-e of AJitmina anil anotherowth, now g?aMn^ 
oalJfld beryllla. 

Aooardin^ to Holland^ the paloet vwirkiti» ai« common in the graEii#» 
matitAi of tiulm, but tbo crytttUx nre too fittorod for UW aa gom-eloai*. ^ 
only ploM* w'hwe attompto have bfwii mode to escavoto pe^matito aoWy let 
it« BqtmnmHnofl are at Fadyur (Pattuliu) nctip Kanf^ayaw, Counhat™ diiifH 
and at diiferant rlocet in tbo Toda hiltt in RaJputojia, [Qh LsiwcholeB, %. 

Jfwi., (oiL Hfkkl. Soe,), 1^95, d.^ 139; Tavoraiori Tnaerffp 107* <«L 
Ball). 19&0. itp lU ; Milblim. Or. 1613. H., 289; tVattp ATin. 

1834,10- 1899,39; 1896,39: 1897^39-7] I 

2, Dlamond.—BaU, Mun. Econ. Grol. Ind., 1831, lii^ 
vcniierp Trai^U, 1676 (cfd+ Ball), ii., ISl-^-lr; Ek. ^"u:rt^ /pid . 

xxU., pt+ I* 1-2; pt- 4p 282-3 ; 1890. xxiii-, pt. 2, 60-T2; pt 3, , 

Holland, il.c^ 103; also Imp. Gaz.^ iii,, 160-1; WaUp Mem. W-i 
1^4, 23-4; Mm. E^., I694p 16-7; 1395^ 39 ; l896p 38-9; m 37; 
Airdp alrmitf AImjbxp etct 

Soifrpr«ir—India won tha dnt and for Icn^ ttie only enLinn of dianioii^ kmwa. 

In Enrapo&n nalioiu^ and most of the great hiatoHo dioinond^ dm Kcfa-Himi 
the OrJofT, the Pitt, atn. p wen obtaiiiJH] from tlwt oomntffy. Many el the «ant 
Indian exploratfone by Burnpemw item primarilly conducted with a 
leom pirtieulam of the enpply of dlnmonde ajad other pncioiii etoiMif J 

onen* to Indian diaiDonda acoordingly ooetir in the writinga of mtwt of 
traveller, Maroo Polo wroto of thorn in tho 13tVi centiny+ yankwSnaa 
IfilO (ed. Jiakl. SOO.K 1863, 197) deolc epccially with the dxamondt of 0i™T; 

The hiitory of Iho Koh-i-nur, fflvon by Tavorruor (1076, Ls- 129-jJ. 
gOTH back to tJie time of the Empciror Babor (xl/enioffii (Loi^den aisd 
tTonfll-l, 309J. Jahan^r (Pricn, tranel.)^ 2~3, Si) ^ 

of the dJanuin(U in the crown and throne uacd by Mll3+ fjiicie de 0^ ™ 
woe in India in 1569 (OWt, xfiii. ; aW in BalS, PrOC, It. 

£890, I-, 097-6 L) mention# vguHoiia Eoetem diamond mw»r _ 

” Bumoger(VijnyoniLgnr) and tbo '* Dooam (ENwcail). Ball, in biff £r™J^ 

of Tovnrruer's Tmwh^ givm full particuian of nil the IndiJin 

diamond^, and Iho mo^r doeirotu of auch dotAUe ahouldi 

that work (apP-p 431-54), Tuvumicr—a duunond mcrchant-^w^ MiuJjj- 

European to oritioaiJy exatninn the dkamenda and the Conrt jeWflM 

Hie work ie, acoordinjjly^ highly iiurtmetive, PWcT (AVki A^sa. 

I67S, 199, 212-^1 and Thovenot (TVocfli itt Lttmui, 

99-100, 104) apeak of the diutrtnnds of Goloondo, oEo^ {Qolcatida 
Boil f.e. 4S3^6). Mifbum {Or, Ci^mm., 1913, iL, TSluSI) furdahe# pafi^^ 
for the ^klancei of Um pnrc-haaer and omimefwteii tlio moro igtli 

dianvooda that hod been prurured ffom Indiil Up to the ^ 

' r.0U ef 

The fdUow’ing aeoount by Holland givda ceneiaoly tho 
the tnodem production;—'* Notwitlut-ofidiELi^ iho reputation fatretebing ^ 
even O# fu a# Ptolamy in the EufOpean. and further in the » 

wideh India ha# had oa a diamond-producing country, the oOtpUl le 

yery email and eompamtlvoly u^mportant, Tho plocce whlcX^ 
eocoimte« have iwn most prodnotive in th* post form three 8?^" Me¬ 

in aseetdation with iho old unfoeeilifcroufl rocta of probably pro'Cacu^^ ^ 
now known an tfie PtisrAna group, and dietin^ifilH>d lowiHy hS tl^ iSr^fnrtl^ 
Komul eyatome in Bouth India, ntul aa the Vindhyoa lyeMm in tn* 
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DIAMONDS AND PExiRLS 

The WKillwrQ of ii»:thrto^ti|Xi o( Bcninm. 


DU liw aurffriM of .n BftnMLCTiuiniMy sUiicO of tho Kamiil 





dH itcnofl httvo bwn loi^J m ^ ^ ^ Vindlij ara ivnl Ktimula aw 

^.~go\dor «ol«. thW 

SuiOTHl m Uua nrt4^ noajamonu^ ^ j ^ 

witH lha ^ .j, 'i. ij^ nmiL botll in IH* old i'^Jnsloniorato oC Vin- 

ttwugl. d^ribod «- ^m-iurn, oi« po-ibly 

friiii;* o1FX»Hiok* tapper |„u, for lonK b«g“ Inftdo u» "I lodurtriil U™, 

Th» diamond, oc i ha, boon th-i-fly 

for da^-outlinf piirpM^ A xijiuTi^il duat ia koown to lio a powiorfill 

in Uua way. u“ «rv! rt*,.; floynTr^Kf- 

Jifrind. Jftn., lA Jmtm, Sue. AjU, Jiui, IS, !«>*. 

3 Pearls. Pearl Flaherle* and MptheP-or-peapL-PedrW 
ere i «vc«l mdlnafl, «hich iclabit abnllaw aad ««dbnnU 

bT^lh th“ Old ssd Now AVorlds. Tbi= ptoductivo « thg 

^allS^pXlOyjtet ”ia mUtTft «,rrrpr/i-.f^i'H. 

Sr hWevpr. ievout, its t«inct,on to ; 

iiu(i', inuUt, witifAui etc. uoorla bio forroad by the pmaotiw 

fann.fioo.^Tt iM now in dio inliralioi P( tbo 

of aotm foreign auljutonw. whieb . irtitation Tbia irritation CBPaai 

moUuacoii mantte “ !JL [„ conreotrio Inyare until tl» fbroipi 

tba moUuao to dopoait 'it baT^ii pfucticldly aatoliliahoHi 

nuticlo b**!oiiM» eaC> - Ti^-wt^p Tuiuriiocu tbal tho trritmtitvp 

?SJly through 

iObatOBCw which indtw „ ,,^1^ pnitOiMBB. in othore ono 

BfoMt «lwoy* n »maU pnr^. tn ^ot.^llordnum ol livarpMl. 

ol thfi stD^ m tins lilo lHMl*r> of * H yinnwit, fitAtol Sn hi* 

who wna ^t^^^coittnincd. na Ihnir nuclei dro remnin* 

Fatmalinifi, 


Pinnik 


iMtonir 


DJLPr, 
vL^ lit, L^ 
117-22. 
FwrlSr 


IWiilUd 


..r'^sr 

in the t^ffiDBn i« l«'»S 

?nrs isVEl^r;!- ^r'.srS’r 

tnitted to the Govoramn^^ Coyl^n m 1M4 by F j ^ 

*od Sir. Homed; el-o Hw^nn'. mu^ 

Sooiaty (Ixondon. iSiOS-Si u vo^-J. b h wl ..rt tP iEjSfi 189 Tliaoe Bahewire 
ft..%l6,C2l. -Id the number of iSoT^ 

£57 




Rftamiu 





qe;m-stonB 5 

AlAJDR 
Ruby 


GEItf STONER 


pearL 


Vi., pt U 

Ruby« 

OfmimL 


Wij Rworill. 


JIbtliiff. 


:h«Judlai» 


Lfl ihAt of ths Xfto^ dlairict, Bumiii, which fariiu AcoiuidGfflhlc uurcccirrA^'Mai 
bd tW Biinnitt Ocv^srnmiint. 

Mo7ifiift-aF-PizARL (*M p- ia plWturedin comipatioii. with tJw r«ii ud 

Chiulk flAhfidfi* oi South Ijldi4- It 11 Mirnwl all Ovar tho coimljy; hub 
onCU 4 |fh tl RjQt w'Grkdd up to tho oxtont that nufht bo aniicimtoi^ thaia^h ifuriji 
Jiir^ trKlo omtH in cxpoirtmg the ahoUi (Wrttt, rt al Dtlhi^, 1D03, 

[Cf. R^ummiot. Aec. Imi. awd Chino 6y jWaJVrtm. S^raf. in &th cantiu^ ^EJlsi 
tmrwl.), 1733, A[am> PcJcKk rjowhr (od- Yule}, IU71. ii-, :i07p 274, 

IWbotfO, Cflaati jE- /l/rKVi* oad ^Vo/ahrer^ 151^ (od- Hold. Scwr.Jv 170: iit- 
Bchikton, Rpff- InJ'. 1-'?0S {act Hakl. See J, issa, bp 43: I2S ; li.. 1S3; P}tk< 
F-fly, /nd-. fit.* (inl- Hnkl. Sue.), li,, 143, ^39; Tavemief, rmPfh^ Llll 
(HI+ Boll), IBSSl. ii.. I07 f do, : llieiranjot, TravtU in l^rani, /n^G#kin, ffr.n 
pt. iii., SO, 100 ; Milbum, Or^ Comm., 1313, 1., 3fi7-«2: PavI\iS 

134?^ iii., 473-4 f Burma attd It* P^pie {nd- TheobfJd). I3SJ. (,. IST: 
Tliunitoiw P*arl anfS Chant J^wherttfa* Afortor, A/odra* Oout. Afw, 1., IRW; 

/'^uf-l I PiXpn^Lcj^., 1890. No- 3G ; 1397, Nbr 1^ 

Jirpl. Caytopi Piari FUhtrj^. IBW). 1-66 ; Donnon. ln*p. F«a^ /ionti. W 
AirriiH., IJMIl, xxi., 243-5; im Tliiirti, Crj/Jon PearJ FiiA^fy, Jul 1K4, 
Xifiji., 443-9 : Feb., 507-0, etci. 

4. Ituby,—BiilJ, *Uan. Kcon. Ocol. I»d.. iii-, *27, cW; Frit* Xoetliag; 
jV(jf« (W ^awiseia Rvbff Mint, Mainglon SUOc, in. ftte, Gtei Stm. 
Ind,, 1891, xxiv., pt. 2 ; HolUtnl, Ret>. iJ/m. /V«f. Ind., vl, &84-9: til» 
Itnp. Gaz., iii., IBI, Tbu Jai, tiianai, Ltmba, ijdkul fCflMtm, «tc. 

This uatnc is appliocl by iBpidnriij* and jowdllcrft to twn diatiiset aacaitw 
the True or Oridnlfli Buby amd the aplnel-nlby (ew oppMito|. 
cleur, cryitilUino foim ci duniuis, colomed by lOlUC i^tnlbo exsdo, sniifly ™ 
ol chnpmiuiru or ol iron, while the latter is ah rJuniinslo oi mi^pft^Taa ^ 
lianlnnss Iho true ruby il Inferior only to tlio diemond, A fsol wludi 
iho eimpleft t«t for diitpiguiiliing it from »pine|, but it ii alto ifoiilftr sjui 

dicbroic-. _ - o l 

Seurvre.—HubffM have bewi found in cerUin liwalitiiW In SoryllwtfP 
Coyloii, Afghnnisiiui end Bidnkhibiin, but theobJ^f aamrett both df 
anii Iho spilMd ruby w in tbo miiw* of Upper Burtnn- Gnrrln ^ 

Voilr, Mliv.; idio in Ball^ Froa Fop. ir, Acad, {3rd set.), 1880-91, i.. 

4ori3tuit of rubioi, but j^nwhi that under the njumc of ruby a 
BtOUoa ilio ptoeiKt Ball, comiucnting on Oarrin, sayi that defimto 
of tJwj ooeurrenoo of true rubi« in India^ at lonat the oxifcrtniMo at any u™p 
re^lnr ii wanting. Taveiiiwr makes numoroufl rtfnrcnw w uw ^ 

and Ball in hli edition of that work {IMO^ il {app. v.K 40B-.0S 
port unity to ®vo a full account of tho ruby mines of Uppe«f Burma wtuca 
Ijo roEtioil tpH! by tho roadar, k„ npiiikm 

Afiffiflp*—At tlio preeont day ruby iPiinuig in India is eonlJnoil ^ tno^^^ 
of llumiH, the niwt i^mportimt localiby beio^ noar Bow w 

in tt lelayoy maia, an alteration product of n coarnely KfiuiukH- martM ^ 

Ur Mr, Bonnot Brough, tho mcthodn of rttislng in Burma itre , j 

cimdiilofw of ito ooourmnoe, fii th* Iknvstono, in hill detnbd 

the iiillu%inl dcpoiutt In the vnUe^ The following account is tnfe^ guireM 

“ Pitritig tho period under review the ruby-min^ indua^ ^ ^ 

iiudcn^nni. a flow and favourablo phnw, tlto mineral ha^-iriE 

potroieuiii, the inoit proOtable souren uf rovipnue among the ^ ^ 

V’arioua Iniisefl wore granted in Dm niby^bouring nn?A near 

Alyitkyina diitrict+ and in the ' jitone-tract' nf the S^igyin 

di^Hotn and the nwiilta hnve botiti raoet profitlesa ; but the rf t nfiw ^ ^ ^ 

an^ whom tho Buztob Ruby Alinoa Opcnpany is Twaiiiount, Aiwrt ^ 

diistpy him entored a most encouraging pluiBe. The CotPps»y ^" ^ H g tf 

right In 1639 to mine for rublos and to levy rojnltioa from pewonl ^ ^ 

Native methods^ tijn Icaao bcuig renemd La 16^ for fourteen 

of Rh. 3, l5,9tKl A year plus a iiiELre of tho profits. The rasidl ™*>ethJosd ^ 

iinsatuifaetDry from this ■iLnreboldora^ point of view* tbo rent was , 

1696 to Ra 2,99,000, the aliare ef the prolife being At the saUW ^ is 

^ to 30 per eeut. A dividend of 5 pe^ cent, was pAsd j ti^ 

1898, when the vnJua of rubijM abtaim^ aiuciiEnted to 

Company obtaiaiid irabiet to tba value of £90.848, 

«nt.; m this year three untuuAliy valuable atones were fomnl on* 
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OBM-STONEfi 

HlHOIt 

4JlurQ«t 


viduBd at 4 at fupflaa (£28,(Klfl>, In th® Mlowui(i JW tl» 

»nhr»t®n«i rniaed ifti^rS t® EDT.SS^ and tH® 

^rjl por fept. The war 1001 ihowml f 

At tlW-ITiOp^hdat “ IW'- tircra^t In ijic **^\,^'** 

clmtlmV*ioeMpt* w« £o«.e7fi. and ^tsM^ias- 

Lotflgan _^l ^ , 4 / 1 ™ <IkJ AfaloAar (®a. jV 

V“-;''7Ji aif':? ’iP''-sfn: 

180(1. 4(K1- 1807.30-40! ifrpi rti«f AdwiiJ-. Burma. WO^A 0^0. '> “1 
iS JaS^ ’iW. W. S«., IROO. S7. 387-04 ; Mai PntW._^rt. /. ATw-. 1800, 

■1 lft7-'*38'' Scolt, Was. Up-ptr Dut^tui onrf SAan 100<(, 11 -. |>t. I, - ' ■ 

1(W oL 2.’ ^, 342, S02i BAnnt-t Prngjjl^ MMufot Nm .V<ia!i. Ahr,. tn 
/<ru^. ArU, .run. 16+ i'iMMp li^-^.] 

B Sai»BWP*.-Ba!l. -Waft. 18«l, lu.. 4^9 : J^touclie, 

&;,^iVe A/inw of KatkwT, h> ««. fr(»f- pirt'- ifS-b. 

UiddleiXiiAftr Sapphirin^-b&iring 1^, Sipplilp* 

»-|2: UoiW, /?«. Pfo^’ > 8JCXU., pt. 1, m ThenJBpn, 

babid, netJa hstMl-klui, ovk Uiapha-ya, etc. ^uva 

wZlrTJT^'rh^ <^bur vari™ iK-m tha pdla-t btc t.*jWp J^IF- 

by Wia d» Orta (1003. C*H., lliv.). aha ih® “« 

e*i0Ni j0/iro * uijua (wter gappliira) md Qiat Wh 

"J^ S^' “J*"S ini «SBlf 3 A 

£■ ii” 

U, l.awr«nco. FaX(ri,a^^««jIrPti>. ' ’ 

IBrjT, 40; Bcnii^t llrOUg^ Jan- I 

ft l.c* 429-31 ; Holliind, tc. 109 - 

Tht> ftpSisd (sr IlftlaH raty differ* from ifa* tm* OrimUil V>y oont4Ma^ 

A tcKhiiidi^blo DcrrecntatfO of uwigfVtMiit wSth twM:4» n( chiniPlLim ni^l >mn 

k EXXcr l^lntc mw. yf wbiA it u a C®^. ^.»ta 

■nd (or nhial) il ja frequently raiataJtcitl. ICf. Tavemntf. I.e, li.. 10-, 407,] 


Spinel. 


7. Topaz. 'Boll, Afdrt. £i»J». Gtot. Ind., 1881. iii.. l>3(i-l. 

A OutHiiiicBte of dcniina Blway-e contaiiwiiB n Hltfc MmIibI water, 


Mid 

Ot 


D.E:,Frt 
TL* pU iTfn 
10. 

Topa^ 


A flyi>^cBte or uiJtiima Mway* r 

QCiipisjTiiu; only^ Ln upofiUrorpHiir i?0pc4tjft or iS% the^ Vtittf*' •*". n** ' 

itH occummtTi in Inriin tlim e««ltiA no ntlHw-ntio M?C^. [CA Lnl^hot^* oy. 

JT Hold. Soc.). 188A. i. M; a, 13»; Tovrtn»r. Ij>. i.-. 120. 440,] 

^JE r 

of tho tm& iott|itoi» in 

Tu«iuqloo 

Eszrri;J'sr.£i 

hooariiom in Kaotoiir in VoMin* 

embedihkl over the iiirfooa (Watt, /nd. AH at £^v 

•thotreu l.t H., 141 i tovrrftHSr, l.a. ii., 03 : Mllbura. i‘‘* 

(M3; Domirt Breuph. j/tni"fl Von-ifttell. AfiPi., m Sot, Art*. J«t, . 

1004,174.1 thMtSOROBMS. 

9. GafPOU-BoIl, A/an. Bcofl. (?«t Ind., 1881. iii.. 521-4 ; Holland. OamcL 
Ortj^. «Fid (^rotriJi af Garnett, c(e., in Jl«- Geof. Sure, lud., 1896, xiii., pt-1*, 





GEM-STOKES 

MiKon 

Jadfl and Jadelta 

20-30: 


GIIM-STOSES 


PhdpaIUhl 


^pp^T- 


W^urki&Ci, 


Jd^lpEi^ 


Ofitflti^ 


d:e.p^ 

635-41. 

J&de, 

J&d«ltCi 




also Ra. Min. Prod, Ini,, 1906, *xrii.. pt. i. !<»-». Thfi^dfit, 

Gairtats an sUicatea oI alunutWi iraii lima. iiiiiglW*ia._or ncndnr iMiaea TW 
mav ba aroilMd in tlK iactidM W oJuiainn-UniD, aiunuiuirniAKneaia, nhiiiih*. 

iren, alumina-tnanraftow. ipon-liltw and linw-olironio 

Sann tt —Th" geniot i» <»mtntin iQ vanoua laq^haa in India, ibM* 
Ralputnna bainff moat important. Somo atonea from ^jpntnnn m mm 
to monaun n nilrtop of cm inoh to aii iagMw in diaiwtor. mid an npuCad to bi 
tlio beat in tbe world. In tho Madraa Pwni^cy they occur m t ingwaim. 
Godavari. Tfichmopoly and Tianevolly, and nro fmply nlmadimt “ 
Aocording to HoUnnd. "Tho ooly {ramote worked to any wcwictara^a^ 
in Indi^cmw in the mkn aohala of Rajmahnl m f 

tho adjoinina Stoto of KudmuKHrh, EotWPn* an not avmlnbh^’to * 0 ’^^ «► 
dition of induatry in Jaimir. but tlwK M «ldl a ^ 

KiidiBBgarh Slate, tliough &e yearly ooUinnu* 

permit^ a fair ovoruflo Wm? dmwn, varying rom about £10.^ m 

Cut gaitietii in tho form of nwkUcoa and ollwr a^l ^eIm *1 l»^ 
IMlorniiMnteoiiatitutO an inyOPtant aoctmn of th« 

(W*att. Ind. An Ot Dtm. IWfS, 74-6). Tim chmf ^ntro ol tho * 

theeo gonda U Jaipur. Tho cjuaHtlea kim«^ orn tho to-ohBad ayt h^»^ 

- ' uflUAlly i?ii>b in tha fonft of poncUiDti loff 


PwA M 


Orwiitikl gametflx whi^li w 

oM tha mow vaiiLable nobln or lilrriMwliiio gcjinetJI, 

ICf. Girfri* do Ontdk IS63e‘CoJlo ; MiHbiinie l,e, 

J7er. end Agril Xttpt., ISn 3i Mja, IM4, li f 

18137, 37-8 ; Inirad. CA«fie and Fhtf* Siudif /mi ® *V L 

lytirma and SJuin 1001, il* pt- ii-w 230 ; Bonnot Lt, 

G^l /Wh* 1801, iiU 
Am 


10. Jade aad Jttdeite+— Man. Ecan^ * y j w i 
616-B - Yritt No«tliiigy Eept^ Ref - o/ AmArr ^ 

Upp& Bvrmar m Geol. Sure, h^-t 1892+ 
in Upper filirnw. 1893, ssvi„ pt. i., 2^; Bancr, 

Ptwi^^UFitia, 1896,ysviii.,_pt. iii., 91-6 : Hottond, f.c. 6.^* , 

tan^ywftuA, eimhi, rto. Dndfr the immo Jadb MvertJ 'I*®®'®"* 
are included, iwt alwaya easily distiiiguUhnble. True j^e 
a tiativQ Bilieato of calcium and iriAgnoslum. and may be tegat™ 
crvptcwjrj'Btfllline variety of bomblende, JADpi^, rommo n 7 _ 
with true jade, la a silicate of Soda and altiinuLB , u harder aad - ^ 

specific gravity and greater fusibility than jade. Both jade 
economic importance and are eompriscd under thegeimmU en 

SpnHv#.-^Hu]i ohiuf i*urw of tbo niiiaoral iii m r *. __„si|iy eJ 

to Hotlond. »m* of tho b«t nmloriul is obtiiinod V l»bb'M m. tto ^ 

Urn rii-or, a tributary of the rt^win, but 

Tamiuaw, in the Mogaung 5ub-DivT*icm et tho Myithyio a diri^ _ 

hem jp BiLcIoeed ta on eruptii'e ™fc doaeiy nyinhliiig 

strata probably of Cppor Mievomo iiy. No jade t“*?P^*.7,!nfl thffM r» »» 

would bo regtmled aa a luarkstoblo mnurtal 11 riafsems 

having tho oasential compentfon and approaohing jodo m P ". . ^ g^sik 

‘m known in South Mirzaptu', Outrido Iitdia it may bo romiirJtea 

TurkMtan inlo jade hatt b«n worked for many yituruw. ^ di^OTWr 

Atfohw.—Tho tnathod ol ostroctimi ia very p^m^vo. Wlw 
Of tho Tamraow mioea. tho minoml waa obtain^ omy lO ^ 

in the Uru vslk^. roiiod -with other nKka ui tlm alluv^ de^ 

■* The bouldm are obtained ot^ by ‘V™™?**"'*!? , “'‘.ir*nlw a» a* 
or hy diving to its bottom. The bouldm broi^t to the , i, tk 

btolMti, and tho jadrile aapamted from tho iwel^ atuff tj^^khyNP 

TaiutCMw minaa the mothoi omployed la to heat tho roefc 0**“ 

flrwi. tho fall of tmnporttiiM by night b^ sufllcmnt to ^ icdwe 

bare ofo then maertid in tho creeks anil tha big hlooke thua 

by mallote into hunpa of eonvuiiiafit ait& ..j .ue 

Maao/aclom—is Wl^y valued by the *^‘^1 ^ 
dasBW in India. Tho b«it U of an intense bng|it-frKjB^i>^"»j^ —• 
piukiah varieties aro dim pmeed. In Bums it ia employid r 


S60 



agate asd cakjjeuan 


OEM-3TONES 
MINOR 
Quart><>ia lAlnAnU* 

tr^ bi jado^tono i. v^ 

9<,too 

1807-1^ 

Toluod ot W4,77tK givTng an ttyMSB®^jroqa p— t vbIuoiI at Ra. 8 0Si37*l- 

Brought, 1-c. ITC.l 

It I ««i<i Laiuli — B*U* r.c. &28-30. The . P'^Si 

1813, i, 13W.] . j > 

12. QuurtzoBe MlneraU.-Qiiiirt* i-the imtiiRil «ilic.c ^ 
tut hvdruted BtUcb alBO exists. Ttis has 1^ to tho c t ca ' Quortcose 

stones ot this kind into [—crjstallised or phnnero-crystol^e nnliy^ow 
represented by the rock-erysUls: ^crj*stnU«od ®^yP^ 

i^iSSiSSSS-SSffiii. 

known by variouB naira*, at^fSowinc^Uto^SS^Tr^^ 

querta, >lilh-<liiiirti. oto.. and H^-llnnd ^aa til# 

nliftftrt E*idiAll0TV in KltAlinlir. Ill /fMJ«i* Dtlhl^ IWJJ {I iVh 1* » 

a»Sarsoly oiit SAd mid* into award«.d da™r 
t^. c ■nvasB on lumod out fairly Mtenaivoly in Jrapur. 

!!S “S SA:, .m 

‘■''Asitra^^^^Fw ««“«• „l«h ,ra«iur nara^yJo ho^^ 

or XXToWrr^ tfhonoot o«o^ S'^^rtlc^oT 

Ntopoaitlrai crannSU ot 70 to 00 par cent, of adirS, 

■liu^ coloured by osdda of iron or n^Mara**. *** 

known u Horhn StonM, Mo« Ag^. ih- relat™! 

S«™fi.—Aoeordinff to Holland. 0 eorauderabln trt^ In nodJ"* 

fonwSiniCciiltod ^-Jb. atuiwciata. 
lovibil flown 5 tho noeolUl Trap, ohfrflyfmm the State of 

niZa^™ ii tl»^vilU8o £"iS. IS 

eolleot AoAib ia Iraaod for a period of fit* >*ain at an iadubI mtuaL TUo moat 
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'EBflkunlF 
J#*rt|l|*f7 Mfiil 


m 




fiEM-STONES 


GEM-STONES 
MlKOR 
TourmaltDO 

Ounlia^ 
hv^siKtrT* 


^IdirtOnA 

V^ii, 


Bttreitur uui 

\U EHi^ 




Tm^ 


CalilUEll. 


OnyaL 




Opal. 


Cat'a^ja. 


I^oamia^ 

Una. 


tuwrtuint pjac« At which nre clit u Cambitjf, blit a c«rtaia flniOEEtit of igilla 

cuuing iff ftiffo carried on i|t Jobbalpur, and othtsr wilJiin rim^ vi lb 

EKiCcaii Trap. Tbey^ imj miich used for omanMratuil and docoratitTs pn^pati^ 
beinff funda into brooclhO^ ring^ wialff, caps, ate. Tbo onciimt ttiijttAiiu vmk 
fnmoiu rmro tho timn of Fbny. aro «tip|}nBiBd to Lavo boon inado of fran 
Brooch and €ainbay. WTiilo eoUiwtblg tbn pobbloa tlifl minori diviib l\mm iate 
two prlrtiary claaimfi—thooo thiit aru not improvLd in ColoiiT by hurflin^f, tui 
thofto that im>. Of iho fornw there are tbras chiof Ilia Oejx, 

known os #i*ara or Mini i m tbo Cat^a^yop cAraAnTfifld4F or daia; md iW t 
yilTow hnlf-clfinr pcbblo catind rori of IftMinia. Ail otboc fflonw ans lidod la 
bring nnit thoir coiour. Pwriiig tbo hot iwnson^ RLHi^r4Jly in SJamb imd Apil. 
th'*^ ptoniw are Hprood in tbo auh in nn open ■fiolcL T.bon in ^nyt a tranrck^ twa 
b^HL dM^p by th™ Wfib, b dug round tho finld- Tlln pebb^ are ^tlW into 
flartlu-rfi potn+ wbiehp with tlioir reouthll dowoi and n liolo broken m thair boltonK 
ure iJOl ifi a row in tlm Iren.-cb, Bound Ibn pnt«, ^al or pow-dung cakiw fire piW, 
mid the wbolo kept burning from HUneOt to flunriso. TIi® pot* are tJltsi 
out, tbo etonoA nxumitwb and tho (p)ud onoa etownd in bagff- Ab<™t tba ™ nJ 
filay like ba|^ am eanied to tha N-orbnddil and tloati>dtO ISroachu na 

whiti|H>d in loTffo vw§ola for Canibny, and oflnred for aalo to Coriioljan dauMa 
JJy cipotniro to tliO snn iknd lire* among bruvriii tlio light uluid^ hrypiWft 
into wliito. imd thn darkor ^bopen into einsatnut.^ Of yoUowB* m^ia flww * 
ro«y tint. Grange La InlrtudlkKl into red* and an inlomifidrnto of 

beconwa pinbijih puTpIll. l^bblt'a in wdiloh. cloudy browTui and yullom 
brut miMl are now inarkod by eSiMir baiida of wkire and ro± The t» 

rtjd caFnekian varida ffuin IlMS- pjdeet flnoh to the di>0|>0ffl blood red- TbO' 
aril of a deopt clnaf* fUuS OVuh rod coluur,* fro© from cracka, daw* or 
largor and tblckar Ihe «tono, th© more it iff «Hwmwi. tVliitfl fiMnudian* ^ 
atiareo. UTnsn large* thick* o^'on eolounsd, and froO from flaw^ th^ ^ ^ ^ 
able j vtAlovr nnd variegated Htonaa are urertb Uttlo. It may l» m intwflH 
add in tbii renimcrion Ibat tb© biirning ol iigateB at Cambay if limy 
by Barboea at iho trt^Kmirig of tb© lOth c«mt.iiry+ m> that ib wnida 
b© a fairly anidont induatfyr And morOOVcir ottiar wntera of an , 

dato allud© to the ngiltM of India wilhont jmeciolly indicating tmir pnalflcn^ 
[€f Varth^ma, Treecii* 1510 t«L ftnkl, BocJ. 107; 
i:. Afriea mwf Afafabof (nsd, HiUd- Soo-K ISi "?- • JIandeUIo. f-C- 

40. M; TaveitiiPf. U, 1. UB; Jlilbufn. iL, '♦07-ftj 

(Adonu Gomiiloiit.)^. 1M7, iii., 470 ; OamplpoU. Sowl. 0«.; - 

Xiui.i Wait, £ev. Min. Pnd, IM., IBSM. 17 i Jtid. Art aiDfVn, 1W3,73-H 
{€) OnyL—'BakL f.e, 503, 

The oayi ia tho giHfEcral teitn for tboiio variotUM uf a^t© m 
are nrrong^ in lint horitantal phinee^ It id repr^rted to b© pSj^n™ 
pita in the Bolul dbitrict* and to occur near Amerwarn in ^ 

forraorly in great fonul© for canieo©, and ia einptoyod for 
ndurnmciit, ICf. >mbum* U. fi * 515 ; Watt* /?«, Afin, Fre<t. 

(d) Jaapfir.—Ball. U. 50a-H ; ifre. f?Mf. -W. InA., ISPS* 

A □narirew minernl* comincniy of a red or yellow wrlonr. Tto icf^Q _ 
among tb© Cambay atOflH from III© IJoccan, 4md tho latter in ^ 

groan variety Li found in Burroa, and fin© Jipocimena of i 

with tn tho Bandnr liilla> Beltary. [C/, Goreiji d© Orta, 15C3* Cofi,, -J 

(a) Opal-^^Th© dhudid pathar. * yiaW 

Compact uncryatallino ©nmi-tranoparent to opD^^ 
are vanoLU vanetisa* of which th© moat valued u tbo NobI© fI*’ 

whit© cafonr^ opaiaaoant and ©^chlbitfng rt rich play nf ceJotw. [t^' ' 
ii.^ fllff j B©npot Brough, Afvnm^^ Nim^Mrtallr Min.^ in/onre- S 
15, im, 174.J 

(fl CaFwyt—The ehush^r^idar^ foiniydii or £riAreai^a. refk^lw** 

A variety of ©haldodonic qiiartiu proneli tmg a Of 

<tn4d to be Jn© to the pr^nre of nnWitoji. ft iff o©Jl«d bffi 

©ombbinM to tho DVD of a calp hnno© nlta the Bunuare name r Jmi, 

that moaninR. l€f. GEkrein fk> Orta, 15rt3* xliv.: l-mflehotan. r^nf^ 

15^ (od. BakL Soc,), if,. 141 ^ Mflborri* Lc. L* 301.] ^ 

13. Tcmrm aline.--Noutlidgr fiHfrwia^ifie Min^ 

in Rec. G^. Suit. /ikJ.j iS^lp xxW.j pt» ti*p 125-8 , “ 

Prod. /ni,p l905p kxxH.. pi* i+p 109. 

5di 


fiollandi 




GTxASS AKB GT.A^WARE 


GLASS 
AKD OLASffWAItK 


iii^ 60&-6. 

GLeu 


tUrfr 

KiirtwWlp:. 


A minDriil of vary imd variable flCpmTOriHflR. it Lit ToaMiiD*. 

and iiwtiirauT*pbici ™lta of ^untnM, It il ganmUy 

tMTnad'acAoH* rod varfolioa dATb-blim (firai&HiM and ’w'liile 

vlSotv i wnnxJon^at in Tndin, W 

lirao oTiWuion, colour, VVTifto sifKwtnwn* luivo occafliailidly bocft foimil Arlioi^ 
U^ 14 »|^ktt^onDS frrtiu Itw ShMl suttai, and RrtNf»n touniuiluiu fj**.'"!”'/« thTw 
mi wwuirinir in th« llDHirElaiiati dutfii-'t of Kongnt nntl m pnlii^ dykw »a tho Sc^ 
SorinKniNilam. Hollnnd »Utia that vnrilMW ntlnniht^ l«™ b«^ 
niniln to W>rlt tho roi vSldly Wfllieh wcum f l' 

In l&eS lu. nuUum wurtEi £3f.O won mportud, m !'^i [ 

ima. Illtft. but »tun« (or ISOS Jind I-rn not avwinbli., \aj. 

3<l|-a : Introd, Cf,*m. ond PAtf. (nd- '*■■**’ 1 

1907, 40 : (fctitt, Chu. Iipfitr. llunndt and f'Aan ftMf*. I.IOO. Ii.» pi- .. i t 

IBOt, pt. ii. 302-1 

GLASS AND GLASSWAHE.-Gka# » known in In.lb bj- 
th« vcmoculiir natnos oE LinrA, A-unmiJy,, odJdntnt, sniiffltWj t to 

• nujituTCi of »iUcntt‘ of potJifloiLiit or wdiani* or ol (wtli, wiiu on® or tnore 
ailiralos itwolnWc in wiiter, sucli ait t1io« of tlie nlkaUiw rartlio, akminiinii, 
mnntmnosc, iron or lead. The miKture b effected liy fusion, 

BUry.-Stein M ^Aola«. 1 EM)7, 373). in diacu^a 

pi,k<d <ip nt NiyiKSrd century), obnan^ OVnoe wna 

LulUty of OUT orn Icnoim in Chinn Onij >*■ an int^A from InrCh ^tlw Fm tW 
{Hirt^ CAfnn and iht homnn Ori^ 33fl ti ‘t W U 

flint tha introduietion of ^ mMlufiictiiro emdd h*vn Jf 

th« nukiAe Of gtBM had nn art pr«t^ m RMtom 

latter w^WuIm Chinoirtt oontfOl durinj; oailior oentura. It u e^iflcmt ll^ 

ISJ^Ing Pet cArt. tho fl*»t nmlu^r- fS 

of the Gmat YiilwC!bih+ frons tbp Old Iiidci-&7TthiAn domiHIOR, for 
whoi^tbo Innd route tliiOUgb Kboten waa a more liko^J lino of BonmiOlWsaUoil 

hiUn^gl^'b littl*employod for t)» purpoow itia or^«^r 

hv Ih* XativBB. ia nceordiegiy very cftldfi and i^nmttOe. ^ e^f 
employed aro coeboiiato of in Ita crodo conditioflij^lled rtA. “d 

Muula of tbo rit’ero with certain apMinl eartha. etc. 

aeMiwo, impnro, eoloutodor dirty^nas, Ml of mdta 

only for tho raannfoDtllWof booda. oonroobnti^ nndoll^ nlK^^o 

idaea te aonintinica KUWlo for nttIwT ro-mad») by tnnllmg bro on g rf* 

■* «ar 7 ;^rst. d *..1 -i* s.f.’r 

Uhnro, KumiU, Jlulniu nnd Hoihinrpur dMt^ «( tho ^ 

Lueknnw Jit,a Sohlu-aapur diatricU, United Provinc^ t 

and Bmndn, Bombny i ^B»ni. Oentrol r«fi^ t 
BUto of Jaipur nnd liw North Arcot diatnct. Mn^. ^laf 

manufrctunKl nro bangles foAurieli bands, eru^ abuawM 

or tinfoil, conraft toy*, aranll bottloa. Ismn obimiwya. rto- 
in India with any protonaion to not is tnnt prodne^ ^ Pat ,, . 

am gaenrsUy eolou^ and tho shspes 
Tim U^ry ia asM to be dying out for want of dat^d. 
bo mndo of the ^ lAOanii m tin. pala^ of aoion ^ 

tba Panjib nnd“Brrma. It wsa to moot tbisdom^tW 
blrjwjag elaaa |dob««, aarowd inaido. iprnng mto oiwtonce. The ^oIm W 
hfokon up into ffugmimia of oertnin aiaes, tJU’lt rot tn . *iii 

in laeuuarli snd in Ihnt way ooliaLiluto Iho cbinl daoomUro fan»^ fL 
moAole (looking-j^ palaoDsjL The amallof Irniptiante of 
aim ufoAod up into th# ombeoidared pBuflinrt cto^ '’L^pT^ a ^tern M 
in adiUtfnn tho Ini* moasi!! srt whot* eotourod jjlaai elaliorntea n pMIcra, an 

““rS'asir.fi.’^sisi;«»»....-»««»;«. ”£ ““ 

on 4tiQizimiireial uealo k» tho chtmpVuism of th# Imported 

want Of entorpriason tlw part of «pi*a'^"*dthni^avo<^l^iMlio CW- 
ditiona, Rooontly aocond praiaowtirlby rfferta to oatcnd tho manufaclnlo 

t)63 


FaUu 
iCUpiMPiaf, 



GLYCINE 
SDJA 
So ySs&n 






iiu 

Boy Baaji- 


Cultiv^' 

tlon. 


GLASS WORKS AlfD TR.\DE 

clasa oc it baflOA hiAvo h&^ trUbdit i of crup af bliiEi In&tf on jfapcomkt ii ^^9 

m The Twiwfl 0 / JndMl tOflt. Si* iOOS)^ Ttw greatOTt dim^iiiJty la i^v^bafia 
appomit abscinw of A smtabiB aantl tor fUJang purpoaea, wiikm fiaav ratefa nfi^ 
i™da cantTM, wud of Ibft IUpl and Other oaaontijLl matnrmla. 

Jraifa in (7/ass*—The total luFORTfl uito India ol gkss sad gbsAHirt 
of all lands, including Gov^fnment stores, were in 1S76-7 ^uJusl ju 
R». 29,45,091 : twenty ycatis later (1896-7) they steod at Bs. T2,23,9JA 
For the five ycare eadiiu 1906-7 they were aa followa;—WW, 
Rs. 96,15.634 i 1903-t , Ra. 1,01,17,065; 1904-5. Ha. 1,14,21,397; 190H 
Rs. 1,14,79,658; end 1906-T, Ra, 1,32,76,725. The anul>‘8iB of th* wni- 
niercial rotiiaa (190S-G) might be given as folioMrs r—13,769,053 snptrikMl 
feetof sheet and plate ^sma, valued at Ha. 12,44,834; 22,520ciwt. of baidt 
and false pearls, volu^ at Bs. £4,02,442; 66.7S5 ewt, of bottles, 
at Ke. 6,50,645; baoglw, Bs. 43,78,558 ; lamp-ware, Ri, 6,94,138; ot^ 
iiiUtccIlaneous gtaseware, Rs. 28,43,441; Government stores, Hs. l,6l,67i- 
The sheet and plate glass caine ohiefly from Belgium and the I’sitd 
Kingdotit ; the beads from Italy, Austria, (Jermany anil the Unitel 
Kingdom; the bottles from the United Kingdom and Germany; hsugn 
froiu Austria-Hungary; lampt-ware from Germany, AustM-Hungsijr 
aivd the United Kiog^m; and the other wares from Austria-Hungiry. 
th« United Kingdom, Belgium and Germany, Banglea and lanipvati 
were returned for the first time in 1906-6. In th# same year the Espowte 
(Indian produce) amounted to Rs. 98,039. Bombay exported the 
amount, vi*. Es. 89.177, and the chief market was Persia, followed hr 
Turkey-iii-Asia, Arabia, Ceylon, Aden and the United ffingdoi^ 

[O/ Buehinaa-Hninillofi, Jdum^ Hj/aan, tie., 1>WT, t. 147-61: 
.UMuprujah). Ftuttrv nnd OUutvtor* Punjab, WW. 

Skeill-Ko, jUiirnm. lS(l4, fl, 13; Mwotioeluo. 1690. *-9: 

A«» 0 a', 16W- tO-iU Itebbe. V, P>W„ 1890. Sfl-80. 41^ ; Tilly. 
of Burtm, 1901 : AjW. i«i?„ IMl, Ko, 13. 446-7 : J9fli No. 6. 12» : 
g'e/Wy Jlfoii. Oet. I, 1903, 366 ; Pitmter ilait, Oct, 8, IMS, 84 S. Wal^ 
ot DrJfii, 1693, 7(1,06-7 i Hollood. Bte, Otal. Burv. Ind,, 190S, xmii.. pt 1, 

GLYCINE SOJA, it*-::!/#., Jout», Li»n. Scc„ 

Rent., 1882, 42-3; Prain, Joum, As. Soc, iteny., 1891. wvn, 
Ihithie, Ff. Upper Gtuiff. Pfam, 233 ; 6. hispida, Maxtm., „ v.p 

Field and Gard, Crops, 1893, pt. iii., 3, t. 86; LBOtTiDSM^ 
the suggestion made by Friun, the above name harl lieltti he 
forihe cultivated plant and a. Hjotttrif’ittii/t, Rtqsl <6 , 

which = fi, iSiieb, <£ Lttoc.), The Soy Bean; in In«bao vern*®***” 

bhat, ram, efori-hdaif, hendeiisom Aorec. pMsd 

Mofnos, seta, mum, ^ajvwa, etc. . - m,' Jspos 

A sub'enat or creeping annual native of China, Cochm-bnin ^ _ l^ 
and Java, comparatively recently introduced into Indu, thouga 
as acclimatised and even seen as an escape from coltivation. t 
in fact, be deecribed as eatcIIEi^‘ely cultivated, though mom 
than a field crop; iscapcciallyprevaleiitiw Eastern Ilaiigai, V ^ 
8ub-division), the Kbasia hills, itauipur, tb# Naga hiljs ^ Burm^ ^ 
not infreqaent in the plains of India proper, capecially in Busti, 

I'atna and Pumca, etc. In Bombay and Madras, however. 

Bean has apparently hardly passed the experimental |,bek. 

chiaf vanDtoAB Odusr, on* collfld wlut*v in* 

Oil this pl4UlH it» gmereliy grchra bj itMlJ M a fcAan'/ 

BIT ffftra June Pa ^pt<?mb«rp mud hantwt««l (rmn Pioyew™ ^ 

Thoy ^uM bB pimxdAt. li depth mot ssloiHdiiihg 1 t4> Ij 


GOLD 

Oecumsnce 


THE f!OY JiEAN 

'“1 h: .uoS^th U» fonn ^1 nitmt* ^r K>d.l. or in the of 

!lu]y imA XaeiUBt. ^li itf •tubblo wm m » itipport for tho boon plonia, tfWdi irt 

w^!I!rn too tjBrt*! mtal' ll'O* oJbuminoidl JlS i BUMoh nndAi^ w! 0.lot IS B, 
ltbn> * a, <uut a«h >l‘a. lU eliaiiiiciJ Mrapoaittoii th»W pb**®* i««i 

..... 

giunmtutntfti:. rffr AfmiJfA, Anrtr., 1303,1.. . o.*’®* 

So. 1, «5.] 


GOLD. -Bftll, J/on. AW. GaL Ii*d,. IWl, m.. 

mCi Mnn.Geot.ltid.,m‘t, W.,V. Smith, (Sold lT>d^,m}h»y 

MAiUc, 1893; Watt, A/in. ffife,. If594 to 1S97 1 alw /«- Siw» 

1894 19-20; Bosworth-Smitt, Rtpt. Ealar bold'F*e!d and ^ _ 

Bn^on, IS89 ; Gninaj', Rep^. In*p- GoldJIiM*, 

1895 ; Hatch, Tis Kal^r GaJd^EtiU. 

Mm. Giol. Sun . Ind., 1901. ^old hw 

Prod,, in Etc. Gtct. Sonr. Ind.. 1005. pt..., 1^. 4^; 

be«D known since the m«t retiwto cI»«»id tiWM ^ 

by the following YcriiftcoJafS :— Kmtif g^r Fn» , ^ ^ 

hm^nny ffA««Kp run, aiAjjt, tar, etc. . » *>,* HfttiPai 

0€^or«/icer-Gold is kQo™ to occur tllTougbout ^ 

;Uadras and Boinbsy Pif«idenci« ; m tie C^tini dtlmnte 

United Provinw*. Bafini and nsany of the Native States. 3^® 

derivation » malnlv the quart* reefe which twverae the nietamorphio 

Slid iKib-metamorphic bctIm of rocks, but aniall^ 

eikt in certoin dSoriUc achieta and qnarttutea and P<f 

fettrm of meisa. The only other source# m Peninanlar India are W lewnt 

iXil^eiit allnml'^posSts which on the 

litib-iueUmorpbio locka^ In extm-peniiwular , -i 

in n»kB o( different period.; in Ladakh in quarts reefs 

Site: in Kwidnbir m crrclACCoui knuatiorts ^ while along tha foot ol the 

HL“r.X .«h whi«h 8.nk tb. b». .t »b. b^ ™ 

la, Muilrnna. HoUuui (I* «j bu pouted !JSSrih'rf 

or Mventh poaitioti among the bftdling gold-pjoducmg ^ 

the world, but that tie total output u 

gatinc no more than ^ per cent, of the world s ‘ 

Wlowng brief shatiiict oftbe available iniorination reg^ng th« wur 

t«u« and production of gold, promoe by province, may W uam^ 
nc«»f.—Gold ia obtained in Ortwa, Midnapur. Bankunj and *» 

<if Chnla Sagpnr. In tCTCiit ywif* attenllon 1™ iia orboOSib^e 

InHor, wboieT^dor tlw control of tho GcologiciU 
bona ccndM0t^_^ oev«.l 

■Bontieilod Mow, The area oimnuiod W vot port wd jSSpnr. 

Kod with iHf. trihitlATT SlAtn* oi GacipurH IJfnuu, ^ . _(j |_ 

Sn^SSng ^ Mr. . W «port. thu &T«lor »>■• th.t tiioagh goJd bl 


PJtP.a 
ItLp 51^-33. 
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Orign 


laAW* 

Pq4Mia. 


cfacteSicpv^ 



GOLD 

ProvInuiAl Induiitrl^R 


WASMINO AURIFEROUS SANDS 


Aasain. 


IUTi^^b«4i4 


l^nlflt erf 
Dvp^tblk 


DilrfW 

^abflJiAEri, 


U. PtoVi 


C. Ptov. 


Fnj^ab. 


K^ahinir. 


Bo ID bay. 


iLpdoubtedly olizioai imivenal in llm comkiry ^xunlnad, ^Id'fun^pectui 
not (with fiDo dr two axoaptioni) bd boodtUy n^dranKnindKl M a runoniti^ 
vdnluro {OtMTol Jiepon, Tlid oXAtlCiillditinn found tho dcipculi in U* 

qmiTlE raofa id bn very thin and pAteby and Ihd Otd hq4i^ acnall. " Tho jvwsf 
of gold irani oUuvui] dapoEitA/' tbo idport further ndcU, oflm 04 
nrofipeatd than that df minmg quartz VOLeIA/^ [Cfr ^oatUng. SonapU 
in /jTw, OeaL Swv^ Ind.^. ISdO^ xjiiij., pL. u^ 73-8 ; IQIjHl, xxPT-^ pE. *2 ,; Kin^ M 
Pepo, UMf Copper^ Ltad in Ch^ta NagpUt, 1891 ; Hatch, Hipt. Pitrhmek 
Quan^ittSf. in Msm. ^uoL Surv. Jnd.^ LttOl, xxxiii,, 08*71; Holland, ficn, Hrptihei 
.Vun% jFii* ifiOl-S; 1902-3, 10-4; MaclArdD, /fee, f/ea/+ Arurr-. ind., llHH, 
xxxt, pt- 50-01 (with map}.] 

AsmMm .—For an aocount of the goM of tliia prvvinod th? rAoder ahoiiLil o&tuuil 
^toclaren'j oxiiaiiatlvfl paper on the Aurifa^TM Ooewrreme* of A*»mn (Lc, 

E t. iv., ilD&-3'2j with niunaramt pLales and mApa). In A brifil notioe on that pep«r 
Lolland (jfifrir. JLfin. Prod-, 191>5, xviii^i 140) rdmaika that tho mewt atriBAf 
reaCiim of iho goJd dcpoRitA of tho AoBom viilhsy ia UlO univenid dJalTibillMHll 
t bo matol in eilrsinoly flmoll pcrcontagM throughcillt the gravel of tbo riw-bmk 
This 5[acLaron holda to be dun to two main canadf, the wandoiTfig of ^ Br^ 
maputra Over the plain and the wide diatiibutioii of tfio Tipom Or Sub-HuoiJ^M 
RAndfltonjCff^ whieh are oertainly auriferoiifi in pluoes, 7^ iwxt <"hiiEa«lar«tA 
fealim ia the gonoral aggregation of geld at a pdifit the diatonOO of which Erfla 
tlin IiiUh ia dependant on the jUrength of the current und the form of the g plddtt^ 
Tliia point of gonsreJ dopofjtion la marked on the Aosooi rivera by Ihd occurttttcrM 
gnk^'dls containing pabhlefl op te d ineheo in diomOtOF, Above the p»mt indieatw 
the only dnpewitiDn la that due to la^ dijmnutlonA in the velocity ®f I'bd 
fia on tlMS booehin at the eod af a laog pool dr on b04£ihw Ijing poH^teJ tfli- 
Btrdam« Aod to which the gold IA carried ay the bock eddinn^ whete it ia iriaiaedtii 
tho mteratiDoa. between tf^ large bauidaflL 

The only gold depoait« coiUfiderwl by MacLaran to bd worthy of fuftherii^ 
pflwtlng are iba Quri ifora, abos'd the SfldiyA and oppd»it& the tTiunporA J 

the Sibin Mukb on the |}ihong and the DorpAi pool on the aubAcdn nw 

Tho mdfft promising deposit ia that on the Subanairi. the geld in * 

good quality^ but the individual goldgroimt^ except in Afewplacoa on theSubiBiJtt 
oreoxtreiiujly BinoJl and miieh. fUltclMd. ^ 

iJaited PmvinfK^.—The produtiion ef gold tn ibceo pro^Tneet 
unimportant. ITie only dtetriGtA where it ocenra in any quantity are 
NainJ Tol and Qurhwul, hut the efltimAted product ion ta only about GO to 
pof annum. Tbe general molhdd of working la tho waabLog of f 
round in tba bodi of oertAill fivert, mOAt notably BnrDgangn^ BukhAT ^ 
nmi Khob in tho Kagina TAhail of the BJjner diitrict. 4mEtM, 

C^atrmt Prek-lo^^.—CrOld^bMrCng eanda oceiir in mdat part4 
l>tit llio output is compon^fivoly inaiEniilicAllt. The chief lofoliticA off 
Pivfcion, eApecid^^ BlmndArti, BAlaghnt, dvanda, etc. [^7/. H. Sunn* ^ 
f/efd OfkJ iSiwr-TI^ric* 0-19.] In Cdutr^ IddiA gold Appear* t* ba conflnfi*^ 
tho Ajitiftre-MerwarA dijtrioi. rj -aj* 

Rte/aA-—TliO difftrLetA where gold ia found ATO Bjmnus 
KawAlpindi, Jbelum. Kongrn^ Ambala, Oufgnon, and HoahiaEpur. j 

iniportuit *re the JheEnni <Li«trict, whoro gold Id the value of £7i0 ^ 

in ElKlIi,. and a fair omotmt in tho Hazota diatrict. It ia aaid 11^^ 
Applicatinn hoa been made to Iho Panj^b Govomment an be^f “ * A ^ 
in Britiah Columbia for the grant of a drodgiiiR Joojio for gold m 
Itidiis. [f7/. Modogan, JlfopfOt^, (JM and Silver W^errk*^ Pkr, - ga?- 

SeMl. Repl, PkiMfolpindn 1993t lA ; Mm. f/eof. ^tirr. IneL, lS9u 
MadroM Weekly MoiK Juno 7. im m t fTaptto/. Feb. 4, 19^1 . 

Ktihmir. —-i^M^waahhiA ui carrbd on in aOmo viJla^^, chiefly m , 
Tobail and Korgil TAhsil*^ BultiirtAn, In the fdfmar* the flum oynog 

aAlidaof tho Baahahr river, and in the Salter oSoug theloftl^ank of the 
ri^’er from Hordoa to ^laimua. At Sher Alithong near Klwb«+ 
aomo eight milea frtiin KargiL 'Fha niarlcet vnluo of A fofcl ia Ba- ^ faJml 
mtoRa. 18. ICf, Drew, Jamom and JCuAtnir^ 1875, 409 ; 1^^*- 

ortd Kargil TaJvtil, lOOU 10 ; Kaye, iVe£« on Ajuest. Rapt of KaryU 3 A*«f. 


4-1E Lawrence, Fnifry of Kojthmir^ 02,1 


—AutHerouan>ekAe«w in tnedhilrieLa Ilf DharwjLr, oolp®* 

tr_ti.i_ i _±___j r,. .1 ir..+ Krriwji^_ hist iw 


in tbo ^uth HnritbA countiy, and in Iho previjiee of KatbiawarT 
of gold in late yenn baa bw very mill. B^ntlyp boweviffp pr^“*™s 


tforfE 


a&ti 




MYSORE MINES 


GOLD 

Occurreno* 


in b« b«n tl» "'“f*™ 

rf tha O^Sinbatom Sainm. Wynaad, *t« Nilpri*. 

Teav:?ro^rS^brK^ 

srklS:rz“r£i..v- A.^,.. 

*ii4 wu ennititt'Mwi witfci VilTjmB ^ iftOK 2 ttPpJ c'*- l*r-OKp«^it1iP 

ri^fo/ Wain4d. Mam, G^i tUTri/uvMTO State !■ wlely dcriv.wl fnini tho 

KaUr iT^irtod mile*low from nort^* 

nf tho Stata, Rowtily. H» &ld on_ J""~ < ^ j Bobiitoao rtwlu. 

mita. wida from .mat to W«l. “P«c»q.I.I of o *ariot 

Hatch B»y- that tho ^ ^tlJa^f^lT^ha lH.lt of Dharwor 

of pofftltnl quftTtE vo]&* which CKtiwpy ^ ^ Chompitin h>do 

«.lSa. AllhawH th™ ^ Tha a?tor!lIott of lu«p»an 

Sga;^ .inco ^Hrtiaoa hji3dild A vXo^f i*rarly 1ft 

i\%f> ^Id frxtriMJUjd, iip m the cnUiJ ^ £S,2,l»,0*Ml m 

milliana rLjh-od wHiriy aim niilESii oa Ita royalty- 

ilividando, while the Mj'Snpe 8t» thiui S Ot)0 feet heloW tho mirfiica, 

The deopwt workin«a. how tb^uKiIrquarti voin. DoriW 

ohowlitlledimiilttlionIn thn v^ua"t rrom937,630 tone 

the pant flw years the amoUftt of quj^- ™i,a nviFectad hiyt i nn i iiawl from 

*1,670.000 m 1009 to gahaiue*. mtMiHi object ef raduciw workinff 

obeeevoa thatvwiotia^pwta^iit*^^ .j^ important 

expansos, have boso uitrodyeeo in t*™ X i; ^j |,'jji* The supply cerfl- 
being the provision reJS^rlv fumishlHl orsr 4!o00 horse 

Iiieneeil a^ut Ito In TA* Afwfres ireeWp 3feif 

power to thov^rioiiisinmifig and Itlc^lliiT^™* ^ ^ itt MjwOfw at 

hJima 1. 1006. 6#7) an acwunt w mven of fmure tmr^«. 

Yellahanka. ^ mile- norlh-MHrt nra^tTc^y^oH- 

The citation of pUhlicatioM in the ope i^^j^'.l^nninuirenefta of the 
thaw of JJsdnM Biuf Hy«m, taU^^i^MJ^^oqunnca. the followiw mey be 

S23 S 

thmp^y : % 

Sl^g^ComJ^y CoTPpany « 11. tha Rooi Blotk 

WnndnUl in the Ninam’i DonHnm^ At tlm and t ho Hiitti niino 

r ro-r- 

oulpm (or 1003 traa 3,414 {„ ,l„, KvanknasSt near Wiintho 

tfenos.—Tha only reed inmo of impurtanEO m the 

in Ptmua. JlolW tr^le u. that wC hOW 

o*,, Wirt ^ntm^^aml ilJ“l003lll^»"Hle#m«" ohilta wiu 

Oi., valued at £i,h06, we™ nsulAratlnn. howevi'T, Burma 

irork^d out aud tlw rmm doiod. iin/rt n lictmeci wm iinwod tfl> a 

nppoan Ua bt* v«ry rich tU Rotdr lihnjnin. Odd to iho vaIua 

Company to ^ Wni anismsmlvl to indiiw 

„r JU, 2,01C was ;C 

the Company to ostend ita OJieraUOri*. thairoteii of Uia ritw are 

the Irrawaddy appear to uTtsa f^m ^ ^ ,^,. 1 ,, 

dsnvwl from iwigod wbe». ovnn in tjw jp^bu IWaj 

ffi- IXSTklSi 

sac:; ''“•™ 
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COTTON 


OOSSYPIUM 

CottoQ 


rwttdiLiB. 


190^ 28-9, 37-8; Bfflff- Cftamber Comm , im 1*5-51 : ^mp- 

Cw., 1907, lii-. 291-2.1 

GOSSYPIUM (Cotton); Wott, Wild awl Cult. Cottm Ptanio of 
, m7, I4i>e. tt. 1-53. A , 5 .iitis of M At VAC R-^ the 
wlilrh are widciv diatributed on both aidea oI t!ie cquatof. and in bflh 
heRUApherea. Oa the north they 

(«’), W on the aonth to the btitmb of the C^p« of Cfood Hope {34 )u 
Prrcttltivftted pbtita are ao ilifficult to undetslanrl or hn^’e been half 
„ «ueh cOtifiuMjd thtoogh eonaieting opiniona rr-fiarding the existing 
f^rtTaa the cottons. Praetically nU the botanienl laitnea in on««it um 
«T fonnd«l encultivated plants, and these rhsnged subsequently end in 
wme cLi ao mpidlr thnt they are now innatly narecoBniasble. Inatend 
of roiecting n nomenclatnre thus hopelessly iwel^, one 

has Eiven his pecnlinT views and wnasorted the ptihlishcd anmea. 

The ibvioas duty of eStohUahing speela on the wild 
the cultivated rfntes as nenr as may b* ^ibl« nndt« ^ 

Iwutelv neclected and the literature ol the genua become confuflon 
wori Mnfautfdcd, Uwlesa eontroverairt have engaged nttention, such u 
nhoihnr there are fiftv ot mom epccies, or only three, or even only one in 
the whole world; anothor, whether 

can be dkoovemd, upon which a elassificstion of the 

The eatlv authors divided the cottona intotwi® and 

niaU nnd annuftU. It has now been established beyond dispute that all 
species of <Vofwy)>/inii under auitable environment am peren^ls if 
iWe and may in time become large bushra or even email ^roes. More- 
omr.' when oJtivatod they readily iwpoia to cn^nment. “<1 
ne^trexists become annuals or otherwise adapt theiMclves. On dty 
IlSTioiU they ate uaually peronntala. on rich loamy aoila annuals, mom 
eetiJiallv it mstjaiiied by cold in the winter mon^ of by a heavy 
CioniolSnfall or by infestations of paste. Some ^tem have p a«d 
confidence on the characteristim of the seed as n^tding a key to cImi 
S^ on II possessed of a double layer of wool vix. an ^r-velvet 
Of fu» (as it has been called) and an outer layer or floss (the true wool or 
Ibtrtuch seeds have been mwrded aa denoting very iffewnt pbnte 
Itoni thoi with a naked seed, that ia to say, not po««^ of the imdec. USM 
coatbg (fuw). This conception 'he ***^’^*?®*‘^*®J^ 

(white or fuiBV seeds) and thlack or naked a^). So ^^^“0 

fact of the seeds belnc trw from each other or attached together into what 

lurther means of diagnosis. But as opposed to euon view* it hM recently 
1 .^-.^ jthrtwn that certain stmctuial peculbritbs have onginated raeonsa- 
STeJclof^p^tb^To bSfi^ i^cte.sueh « the Wep ant of Guato. 

^la, or aa protective meaaures against enemies, SSSS*. 

wrv pVobsblv he the formation of the floss and of its and vined 

peSllLitiw.^ Hence another act of wiitew have wjectad all the^duhnctigM 
on the fruit or seed and hove advanced the argnmenl that Mlection 
should priniarily be dimetod towards lowering tlw stse and weight of the 
mud this increiicg the proportion of wool. No ^ 

wauIA be IfiM cocLitant tbfln thow hvatA on th^ JHsed and noai. 

But tho colour 5 the fuss and floss haim ^n even mw 
*1 oJdA ill clwaificAtion tiuiti atmctural chmrtcteifl, Tbfl namfls > tinkh*fr 
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and rtfiffitMtMiH were at osfltl to denote a ml or k^khi coloufd fiw, 
and ttebeliet was accepted that all wools of tliat colour were nbtoitiedfnKn 
oae ind tbe same a|iecje0+ As opposed to that ’^lew it may lie mentictwi 
that Fortuae (Thr^ Ytars* Wank^in^ in Chinay 1&47, 264} Bays tLitiie 
i« M! wha or yoUow ootbon of Chiaa caimot be separated tram the white Bmim, 
aial that ^e aoed may come up either white or yellow* [C/, I+iotard, .Yafe, 
.Vaniintf CoUi>n in India, 1383.] As a matter of fact it would now appen 
certaio that moat wild cottons have a ml-folonied fura or oven a raj faa 
and llosa : acconiingly, under negligent cultiration or as ac€linii;tkid 
(scapes from cultiratloiit the woolly (wsating of tlie aeeda, in the ra*|«ilT 
ul spocles, may become reddian coloured- Convcrsclj^ Eed-roloiiml 
cottoDfl, a carefully cuJtJvat<^ invariably lose their colour and becona 
w'hiba. Lastlyp atiil other writers have sought for a ckMifiratioii bfl^sd 
on the shape and degree of liairiuesd of the leaves and bracteoles «tfai 
sbape and colour of the flow^ens. But, aa with most other cultivated phtfttSi 
the clasfiification of the fortns of ia alone possible m tk 

basis of the wild plante and through an aggregation oi all natural chiiicter- 
ifitiesp including geographic and oliniatologicul considerations, aniJ wt 
upon any arbitrary* (single) standard# 

In t-Hia view it may now^ be deeirablc to funiish the practicjd (®itlu 
ol a special study of the genua ^JoaufffpUnn {restricting attention Bt lu 
as may be possible to the Indian fonaift) and to draw up the hlitofjol ik 
available infortnatiOH regarding the ootton induatiyv special ref^ir™ 
to the periods of discoveiy, the stagta in cultiv'atloilt the bnproveownt 
the plante of couimarLie^ aud the pregresiuon in industrial hnowledg® 

L me tilSTORY OF TUB COTTON PLANT AND COJTQS 
tmVSTRlBS. 

It Would not be far from oomKfc lo dawribo ccttoti m? tho cimtrol 
thp world^a m^Mlarn comici™?. Ortamly no mom remarkable 
syddeu d&^'fltopicrws&E eiiflta ia the hiAtoiy of (hranomie producti th*a ifl_ ^ , 

wltb eotten. tnotmaua impcirtaaoe of the toitilo to-day. Ijp. ™ , 

commercial, mdiMtiial ikad aocLil LLfo of tho worlch roodor* it cUfMEiJt w 
ihikt but lit tic more titan two himdrcd yemw age cotton wi« prictwally n™™ 
to til* civilised nAtions of tho Wast. Bui it is perhap* aven HtUl mom 
that a fibre wMoh, for mimy (wtuHc* appArteitlyt had h^n a ^ . 

eiothia^ In India and the Xast goairrally, ahould scaredy find A m 
i:iiW«icaJi litoratUTO of ihea* coLmtHae. Nearly di the boautif id imU 
of India have thair proportiaa oi^ollcd by til* Sanakrit pMts, an" 
freniietltly dodirated to the goda, but cotton —the plant above nil ot bert 
mi^t \»va eipocted to liave formed tiio tbmil* of oetcErfl-WO 

hardly more thoa. moMjHatalLT maationscL ^ 

Til* Saiulcnt word Jbdrpd^^^ of tec nmdered cotton, U 
Gfwk Eind Latin carpoMo* or coi^ottu^ and dccoted a fin* teKtila# 1 ^ 
wna also known to the fhomiciajia and Hebrew-*, but w-heth^ 
in India nr woe importfid there would b* hard to a»y, Mr. F, ^ 

who ha* kindly permitted me to coiuult him on l^w 
that " Iho earlieet inentian appearp to bo in tiw ^ jjwt 

(any 8&0 wliere the metenaj li coutraotod with silk *43“ ^ 

nf which WM mad* the pioered thread of the Brahmonfl. Fropatily 
thus borrowed from Indio. etfinr word* ivla and pfu 

denote tii* srubetaiuiM?/' " The gaiw krit d ietiooMjg^-BiY^ ^ eJfe* 

tu^ikwi and esmiidfdoidi) for tile obrinBrivhileT'h* 
bhamdv^L'Thi^ also montioD, that j^rpita and mdont {the @50 I 

from the fmit of tb* pTimt in -questieD, while the HarfA^nia 
twice Speak* *f the cution fldZa) rrom the poda *f the *4™“* 2™ ^ 
swuiiiffl^ In ibo InMiitntrA */ Munv injunrtai^ 

regulate tbo opvfiltiaEia uf the waahcirmen and of fb* irMwlefe® 

point to ft SOoml erganiaatioa and indiialrinJ! aitaimuent in wtucfl 
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"°SsJ?« ta ?ss “i»! 5 J.VmrSr»»c t« 

P?%^S§ilS^r^ 3 ;f £3 

viiiiteii Imlia nloiiK ,rf tjwj:. iln^W wiU tna iJwit 

EUctriiLOiL (^-6^ H,cr.) hA4l OTjlt.<Mi ■ Min rt-f -tlm Ifith, conturv 

UW w<H>l*boari.« tT«» «*« Jc? Xli 

^'TsrMs's: ^ 

mulbciT}'; l«ut tho wIidIb P*“‘vim?* nt »S-it«JW«." Ua tlim odd* 
plnJiM (irroDgnl)»» Wirt, »o ^iillfh in tndiik and 4nibu». IndiJin ooHOfl- 

llwi cation wdtivalioJl naayba would banMliiallv 

(Bm below, undPT Rejl. p, 5Sl.1i i- TvIm called G!ii**vi»p*ii«- »« 

Pliny talle «t-Jf 
doen not etala whonsa tio dmtou ™t biuni* for tlio cattona 

modem botanical nrjlam £i^OS * »*1 tfa b*'^ ^1'* 

oammareial nwnlion nl Indian (ppni ^rutialn. ArUko ami 

1.1'ltcin numufTix^tiiH*! o&ll'^^jisd by _ l* xdxtli " Thu indihn of 

BanKoia " (Urn modem BitMwhJ ™ t&a S^ »« A^ riH 

AfTiJL, li wirk compaod iisa^^iA .n 

Emlnsthanfln, M alao olber early Giwk jjim rntfrating 

■upernoclf^ iho blwWUTBto o^inai ot_India RiV y -htton &f i* whilflf 

tbfii pATtiEiuLiirp *bovo mftlltionfld, Amna ad^ Tinim hu tho l^f^riTin^"iff of iho^ 
«id Wu.r Iban lhat af any otl^ ^ 

ChHitian nr* we ImVO * fairly ^ jriujinm 1007 374 4\% 43<)i 

#tc_J mmlwBA CJint cottnn ctiltlvmlieji i* vnr>^ laq^y ftUs, 

Khi<Xand in OtK^r p«^ H* 

fi^ond in Iho niifw of tho anckint ciiy, aiilErrHicMtfld oiiiitkfilw 

tbn 3nl l« ih^ Slh oonIttO - ™ doubtlpW thd. old^anthfialicmt^ oidim|«wi 

of tbn 0rii;tl4^ Aainlki jndiialry njurtt* on Jbirsd#i« JfcnCdn* 

Th* vmple cisforonM to a fib™ <ir wqHc vid^wjJate^^r^It haa lo 

lirwn, csriWuj CC fftwiy^ion mAy Ijo of FHJ ^ ^ to-dfty. Many 

b* phown that, tb* word u»d had thn afMne Eigsu urov-Biled mtardinii i\yn 

rnm-tmliona might, in lacl bn P™® 

■ofiamia r-a«o|^ticin of tho ohiof of tins ^ wovi'ia of 

«sitiir\% In Manchewtor. for pmtnplai * 

WwL WH m 1500 lold iittdflr tho fiamo fif *' Maliclnwter COIlona, ^ ICM 1^ 

dWiTTaSrirfl^? M^m N«1 nod Iba 

Intb^n np no ” bccaw ortltAp and tbat onnlroimcM> 
reluctantly the aanw " eollcn '* wm in England acoapied an indicntivo cl a 11 !^ 
fcinci ^brfrn 
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Tht*W », how^wr, flvpry rniwDn far belio^i'np^ tlirtl ilw Amlrn kiitswoff «ikt 
(mrl W^ro G^tt^tn ^ATiiiG'iita (^erorei liw pnMciii ora. Unhappily no uritAr Hab» 
dlWTOi^-vml who nfrfKntuAily brldj^ owr thn gap botwcvn tho poncHl of ths 
mid that of tho pbj'moiimfl who wrato in tho 7th to the lOth contTariw, 
nn Arab modiral vniUfr (w'hn lived about SCSO a.d.), quotoa savanU anj^lnr Ant 
niUhiiWriUtlongwboro Ihn Hanlfa.hQaaya {Bpoohing of Kelbo}, ibumlxdtbfrjntlfii 
m Ijftiwrinff tbero OU tmna wbieb lived for twenty j-oars but atlaitifld thfrif hm 
h4.'>ani1|^ conditiun about the ni^tb year. Renaiidot j;dv<w a Irfumlatiofi of i|Js 
iourtml of on Arab (^ulaimaia) who viuted flbum and India m the Htth cmhiry 
TIlO original Arabic MS. bwa tbo date 1173| and wna triuiRhited in ITIHIit 
H enatldnt, and again in t by ^iziaud into Fnneb.; but Ebon ia on Eof^ 
edition dated 1733- Spoaking of the town of Oaliout^ he rays that (QiniiaA 
an> made in eo n^raerdlnary a manner that nowhere elec are tho likr lo )» 
peefVp They ore for the mcwit part round end wnven to that degree of filUBia 
that they may be drawn through a ring ef middling aize.'^ Scdaimu aIh wikm 
f pecfal fn^nEmn af the fart that the Ohineae, rich and poOrp wart KOii lo be dn^ 
in Hjlk, but he ■a.^’e nothing af cctton in China. It in one of the many Rujptw 
niot with everywhere in the study ef the world^e production and trade in oettoii, 
that the plant was not cultivorted in China for ita fibre izntD the 13th oMtarr. 
In the fitb century we read of the Emperor Oii^ti having poeaooood a rohaof mtloa 
that he held in much wteenw Toward the end of the 7th century eottoa w 
an omementel ahrch in Chinese gwleDII. Biayer oa^'w that it WtUI not untD iheel 
1000 M.,br that the plant was fuUy introiltieed Into Cmiuv, and thia view ii eee«ff^ 
by BretachuGidor, There wae apparently In China (oa in Europe) mueh oppfwl™ 
to the mtrodnctiDn of eotton as a textile. 

hfarco Polo (who tra^-alliHl tbrottgh A large wrtion of Asia in 1A.Ur) nfas 
to the produotion and manufacture of cotton in remia, Kashgorj Yarkaaid^ Khfll«, 
Gujarat, Cambay, Talingona, MrdAhAr, TiengoJp etc-, but ifl fthMlutely « 
theee anhjeota in eon^tfon with Chinn. Spf^ktng of Gnjamt, lie ofly* tjw 
trees ftrt of groat aixQ and attain ftn Ago of twenty yooro, but he iwfoa rafi 
of that ago tho cotton la only u»d to i|uilt or stuff bedi Rofening dnphti™^ 
hfoanlipotam^ ha naya it prodticrti ipoofAlly fine huckrenw (tnudiMl j™ 
chinEzec. Th&l^v. E, Terr>', ChnpEiua to Sir ThomoH Ree'i Embuay to 1™ 
in lfil5p opoaka of the Mttoa plonte nnof Sumt a* growing for 
yean before being opfooted. Ttw cot ten plant seen by Bhaode m 3tii™ 
dnring leSfl^ he deaenhoa ga * shrub 10- te 12 feet in height, found grewmg ■ 
aondy places—he doea not AAV oultlvaicd. 

Turning now and very briefly to Egypt. Pliny, in hia ncoount of .Stwojp 
ffpcMiha of B» ^rtion that bordero on Egypt hm^^ing cotton plants tl^ 
more woolly fibre than ia cttliteiTlar}' and oa ponessing eiGoptiondly I”* 
Yntoe (Test, jlnftlg., )gi43, 334-44)^ oommcnting OH that poeugc. 
fliD plant rtferrod to may liave bc^ <J. ftrhnrrttm. He further Eay& Ew 
wAa not grown in Efropt prcpor duriDg nnoaent tbnc«. In support of thst ^ 
ho n^Srma that the MS, oopinie of both Pliny odd Jilliiu PoDm (A 
thim Pliny), that havtt been clt*<l na upholding mi anclmit cultivatiaa, 
tbnt intefprttAtion put upun thatn tl^ugb marginal annotation 
iTuldo about tho l4th centujy' A.n. boing taken as perlA of lliO oiiginw 
accordingly mnintaina that ■cattou was firwt oultivnted in Ejaypt 
or 14th contunes, and in support of that opinion montlomi the fset . jy. 

phyeician AMullatiph, who %'uitod Egypt in 1200 AM.^ And ^ 

of tho pldntfl ho aaW| makc« no montion of cotton. Further, ^ 
that the iinclcmt painting And Bcuipturas of Eflypt, while they ihow no* ^ 
tinu and purification of the fibre, givo not the aTiphtoet i^cetjon ef cptloiv 
thia ™w ia confirmed by Prosper Afninna {/It PL 1*^?^ 

the significanE ohHen^atlon that the Eg^'pUarLii in IfilSffl imported cotton 
own uae from Syria aavl Cyprus, and only cnltivnted in thmr ^ 

mid ornamental plant, the wbiob he figured and 

f m. Ho odtK howovor* that the Aroha moko weba of th^l- 
they oaU rcMa. Fomkal {FL Arak,^ 1775^ 125) indicatcB two 
TUet with by him : G. rntrum, which he says was known te ihe .ArAhs “ ™ 
or ed/os (from tho description giii'on, the plant Iruliratod was very 
beau «, £/ifp.) i whJa ^ ttecond spook-#* (which ho oftlla^- 

oiuiwcrs fairly closely 10 fJ. Ai^ranrrHM. ICf. AdJer and C<wWO'™* 
fn Ann. /?epr. Smithsonutn imt, 18M, 1005 ] 

It is thus vety tamarkahle that the accounts given by W oAnwr 
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«wtiiKlinjz JiicUim iutd Egyptian uolK^FU oM point to pownmnl, not 

<» U. tlwt the Mnu. rt«k wi,y l**vo bo«i ii 

«»ardicK to Abu 

-^'r?5£r?HS 

p^sfeafggggfi 

tmdo w«w MtAhluIttd whieb held iwiy fUF "vorttl «Mt«ll^. 

1410 . Tho UhKrctumt!i ot Gvn-oa. ^ ™k^lt oi “ ^ ^^^^obabUi 

^ cotton to tl« 

thAt a,t -Din ipi’Mi oitfwer diU^ tluui iismci»x.flu. £Lii*|s,xu*M |«. ^^^.1+++ f-» i joy. 

M,M V of AA jm otdumn^ commodity, lo msa 

b tbs Now World fotind ootton twbg 

w«t IndiBO to Poru dl3d frottl Mo^ioo to Br^ In 

for iBbdliA round tho Cap* ol Ouod Bop& biJOCOM' ^ ihe caiu- 

1L11!S““ ofvS£“12i“oj£i"^m^ iJ.S!r» 11» diravm; 

.rjisrsrd. wirK^^-..- 

pnplmbly nU Gmxins. wmw nippUwl wth 

Or lfll3 ii 271J-S21. Dc^ bo Iho d™ of tho iS)th 

Itulion cotton rochU uia th# ilodjlniMDiSW ... *1^,. ^ ftoid 

*‘ tk» town of'MiUiohootW bnj. ^tton-wool m 

S trut nnil Smyino." Tbo OUf'ply, K-^rij2^of aSIil nlfc^Tthnt 

y httvo lM«fi very inmeniflciuit. TIm ti >«d« M of 

ay.irjrjsi:^ a¥ .r? 3 -.. Si..^.. 

Son. whan fintnmdo known to Fo™^, 

IndiiM. Tir nrriiTrt not only a coltr>n mdualry but Imth Wild nod CUlti'n^Mtwi^ 
i^^orTtUL oMbo Old Uorid, Hut wo know nuthntg Kw «rUm of 
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tlw «p«Cf«4 of AnwHcftll until appraximatoly two aftor tluv 

originAl 

Th* flwt attompt to grow cotton tn thp United SUi^s wa^ in Vi^ptuii; h 
W4Mt not, until Iho floconjd drtciulo of th* ITili Mntuiy tlwit syeienuc 

ciiKtivatioa wjw oh^iimkIp luid froni seed obtained both from ttw U^v4iiiliid 
fruTii t1i« WoHt IndiM, b&ok nearly a hundred yomH from tJuit ihittf befon iW 
pUnttitian^ bocimiD of natfonal Importanoo, but tluj Boat of ibo inttuAtfy ^adailjF 
Hliiftad aoutli rind T*ne«fc, England bagam to manufactum cotton about 163S, aJ 
I'tphtiiLUod la draw on th« Lovj«it for Imr auppisiw of tbo row Jtbm. An wiirfr 
AgAinHi tbn imp4Htto of Iliilian eothm ii^goda U^pgan to \>& rained in Kngljuiil 
graf (who diml Mi 1644) of Uuv cotton «wn by him in Dnml ao bas.-tn| 

unftod icgotfwr — llio condition W'O now coil kidnsy- ooUOil AccDidi^Itt 
Hnimml WilBOiip Smymi^ oml by iho dono of tbo 17th cento/yp had 

Ijfaii a«rcwo*ridly occliiiuiliiKd: in Corohna, 

Hw ISth t'Ciititry' nfmnn<l with reproaaivm ioginlotion pnscd by thv Britiifc 
Pnrliiuiimt against Indion ralicoioap bat wiinoivm tbn imporhi by KftjsUw) *4 
Scotland of raw cotton airbonikting to IpfMXhWHO lb. Cotton wm robed in nfloipi 
froin pcyHil mpplii'^l from ChaljM>a by Philip MilW (tbn ortgiiml ntwk of tbc 
a4.^ed pliint now known m ti\ tn 17^*^ mLiaLiiu wiTta Unt 

EngLundp mid in tlmt year Houth Amnncan i*r fJrnrilum cotton Itogjui to ^ 
n^gubirly nwjs'ixL Two yaiim latw n »hip whii-h brought eight liapi of wMoi 
friim America to Liucrpoul wilm amired on tliegrokmd ilmt sm much cotloD mo£i 
not have l»cfai pnwiuoatl in tlm t/nited SUton, In 179il tlm gmm-flKdcd 
wiia in the State# tho most largely grown of all kinibi, but in that y™ Lht hltdc- 
SMiodwl or Soa fsland cottrhn wa# introdivcorl from iho Ifnhamf^ 

Througli Patrick ^Vahih, Fccnambuco (witon wm auccosafnlty 
into the Ifnitcd Statoa In 17^9. J>r, Hove wa« sent to Indin to atudy the Ib™* 
cotton trade jutd Indiofi Gotton plants, hut hfc iiibujOEi wi» newnEcd by ibi atst 
Indja Company, and bin report woe not puhlMhed for sixty yean after hu E«tins 
to England. Shortly after tho data of Hove’s i-iait tbo East India Coia^iT 
eomnweod. howovACp a sarioi of oxpcrlrnenUi with a \dBW to impmva the 
and meraaiaj tho quontily of cotton produced in 1 odia^ Up lo inia pciul Flapmd 
obtained her jnipplifei of raw cotton from the T^ov'ant, Tndiit, tiie Weftt Lfldirt iM 
Houth Anicrka, tfio linoat qualities Wng spoken of as corning from 
Cayunne^ The century closed with the axporia from thn United Stated to Ettgufla 
at ib. and from India at 729,643 lb. ^ 

The lUih cent ary opam^d with the cotton crop of tho United Siaice 
roturnod oa 49.000,000 lb., centrihutod m follows : — South Coroli^ 20 
Qwrgia. IQ millina : Virginia, 5 inilliun ; NarIh CoroJinn, 4 milhen: aao r 
noBfido^ 7 million pouads. Tba ajcpom from that crop to Great Bnt«a 
:la,U09,Q00 lb. Total cerisuixiption ot raw cotton in Groat Bnhda 
C4 inilliDn pounds, the supply from India being 6^ milliaii ^uhda. or J}“^ 
third of tho quantity drawn from tho now area—the Umtea StoM of AoiaT^ 
Tho finsl Indian cotton mill was built near CidoUtla in ISIS, aiid tbe nm . 
Bombay acrioa in 11151. Improi-ernentB in bleacbing. dj'oing 
ing noon placed Britisb calicmid ia a puention td Ibwd their own 
goods from any other part of the world. Ibnijit printing was 
^bcrt Pool. Tho Son l^ond ecttac ndiad nt BUton Head, SowUi 
fotcliod tlio bigfacal price then known. Moikoa cotton-Boeti ww 
into Mioidssippi by Walter Hurling, and by cToBSittg with tho c3£ifit»aS ^ 

Buppcflod to hnvo impravad the qnably of tho COLUm very grofttiy^ cf tie 

for as r can discover, hea never becQ made of any af the indJ^pnous cntwpB ^ 
8tat« (if such existed) Imvmg baon grown by tbo coloUttte, They 
Lovimt cotton, than iHiHor*® gmn-soedod cotton^ and finally ^ 

Which of Ihaoe was creaeed with MuaJean has not been staled^ 
the gpeen-seMl, and this hint ehauld be of value, .^gi ^ 

Cotton cultivation wae ayetaimitiGally proaocuted in ^S>T- 
rapidly obtained a peaitiun in quality at Htapto socolid nnly to timt ol 
hut ihoro is very little informatiuti os to the original stcMk or of the 
etegw in the pr^oetfon of the boticr races now met with in that rouni^ ^ 
year 182a witneAMd ruinous spaeuLition in cotton. From 1 
India Company meda stronuoua offorte to improvo tlui Indi^ 
sums mm spent in tho form of nwardB^ end too experienced eoW 
wore procured from tho SouLhem fitatoe ef Amarica a-ith a ^ ilsf 

the CLiJtivniion cf Now Orleans cotton.. Excepting iu Bbiirwarp lAi4 
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□nly rwtiU, find tbo iubjwt wa* giUaWod ^ 

bi ml ooitvn in 111 la&O tiw 

gtaUri. rapidly ohtAWlod a ^ Df raw cftlton. nail fcrtHT oiptfrLrt 

ipapofld inU* GnsftA BnUmi w™ Ubi QiQ 0. Ali&ut tbu tiim^ « 

qI ifiaiiufiU2tuni4 <5pmin gfj/^ '*^1^ - ,_ ,,V c-ilj OOO 0®0 t« li* oiiwisiiwl 

* h«n« ..a- far««lul«i ia England 

ift India duriftg fiVD But uhd. ht»««vt>f. U> 

(iroduiiinR oountry. TluJ outliroi^ ol IJi* «ut'^ *i,.^,!pjiii Civil Wtif and tlso 

Craat Cotton Famuio "if ISCi’d. '?^(lLbnWv nocimuiUvgri-nt i»du«tfy 

Halt,, WOO. Nu. as, U) vory truly o^fr“- loopafdy 

wtMuvormoriTcoinpIplsly Jt *iii WOS 

thma cuttoli-jjmwillK m llwa Uinl^hd htaUii , foUowillg lot MulUli fblii« 

rlSlttcn Co^^iudSnr^ «aa npppinl^ fpr 0-,^^. 

ISaru *nd ihv Oentrtll 1 rovilie^ Cut _ . bnriuiio law, ljul 

l>r«.uL-ionor*. Thu Boni^v CottOtt ^ rnU^ ‘ ^ 

it in HdDPrully buliovod it did J^^n imnorttal on iivurngQ uf 

,.aol«L Fur tbu toll of Uil oiS^unt Indio .vtpplini 

d,] 18,ATS bolof of cotton teuvli *tH> ^ui which inaluil«l tlio Ittiublon* 

Jftri '>01 buloa. But tl)« ton yoara tmiUng lljOJ. Otucn muiuw _ 

tuiicooC tlm ,\(niiricoft war, Gfuat iilgc wlioa liwiio 

:rwlnch ItHliocuppUcd l,mni! 

fuminhix) ^ u ii« iLt in 1LH>^ Uw! Ijulinn p^irliyn 

vt whicl-k Imliii fumtal^^ only -7'^^ 660 bale* qE Illiliiui wtt^ru 

lilglitly imprOviKl. Groat Dntatn hovi ^ Ui^ .i,Trini^io cotton taniti* slu)»r* &iJrtlllil«. 

bor cnpabiUHoB, but *a m GjO ^ ^uount woUoblo for uxport. But 

auilR liJid b«oinp a conln>lli^ „-rt«PiiTiii mLlon izwnda, Imving 

the li*th coniury cImwI with InduK cutton^^^^^dftraHiibi 

baopnio tl» Inrglt rin^ markut for En*!^ T?'*r® SJSoM 

far Brituli OOtton goods hiwinn boon liut iwidof fnnluru. mrately, A Swm 

Tho 20th oenlur, tnsy be ^ppkon of “ "-*■ 

tho riMi Of Contintmlnl, Amoncon miJkola of tliu 

Mcionaly ihrontcBinff tho sup^niMy ^SSs c^y hHaid to l.avo 

world. Tbo TaiiflConimisaioti'i pubUcOtion 

b»n writtun with n vinw columptiun of 

tho following mny bo abolrartM :— ^ 8"W ™ 

cotton in tlS^LTnitwl King^m iS ^ nonod IW)1-* t!w 

and that of tho Cnilod Stotn* by 8,(W,O00 C > _ „Jrt thiui on tlat 
aimnid onosumptton in tlMt Uftitod Kingdom woo 

Caatincnl, nnd 2,050,000 cwt ttum in Gw Lmt^ St^. consult tho 

Fur lurthor P-Irtieul™ of histono I^t th^ j^STcoXt 18?it 
chapter buluw on Indian Trado m tolton. [C/, I^ Brannor CoWop I’P tAc 
Do ChndoUa, Orip. Colt. Fto.ils lE^I; ” ki hC^tll, Jw 

Smpira of Br^a. in t?.S. Ihcrf, d|fn. ,.V*; ^ ^ Han^V ll»t, 

anfumt AtUrt**. dollvorod 1800 (r^nt^), ‘ ^ BtMioflropAp «/ Cottuit, 

Bad CIcBs StoJ., in Dabney, CoUbn Ffonf, IBDO, li-^ . ' 

It 423r-M i Boknedt. Vtr Tfop^npffitnur t"'‘PP‘-J'fVnM 

it T#iP ml rrVATED AND WILD i^OTTONh (XF iNDiA. 

o ll iW nnJ D,EJ. 

G. SbookBlt, .Utwf., FL tir. li^., IflM, t*» ^ ’igrl ’ Thu ven' ' 

ChU. Colton PL of the IfwM, IMT. 7S-7, i. 6 ; A.raS“«» 
intatfseting wild spetnw in louiid iiMJ Karachi, la^. «» 

PtaiaH Ouir, on the Dhotir Mouutauw oI ■ iijj, ,^, 

Th«u wo,dd »»m litO. doubt that tha wnu.™ th«I 

bB tho wild CuwJition of *A nretw**»». C^m., W m Amodean 

tbdoii who liavo taken it for a nat^tdliwl and ijy netua) ni» 

■pocMBL Moroovet, nn one would appsaj- to dumo ustf"^ ^ 

perunaat tho form*, if any* that liavo roi^tod ff®™ ^ultivatod 

Cybridiaation with other spoah*, hence It* mduonoa oultivatoa 

Cutlona muat b* nooopted, for the proeent, aa purely imaginMy, 

G. herbaceum, Lim,. Sp. PL, 1755, U.. 0»5 (in »j. 

Sp. dtri C<A., 1866* ai-a* t. il lio fMirt) ; T^Lin^ talL det t<4., 
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131-Wp t IV., ff, A-Ci Motto. Rip, C^p Gmi, 66-75 (ia 
part); Watt, Lc. l&&-6Sp tt* 24-5. Sjrriau, Levant^ ^Vmbian am! jonj, 
cJ thfl Sbort-ataplg Nortb Am^nc&n Cottoofl. 

fifttiitaL— FroljiLbly indiganoEu td North Arabia and Aafa Miruir^ Not hum 
to laxist MA a wild snywharo^ It OOCuns in tho MnlLtdrraoAiO Tv^hh 

i^iDily, Maltd^ Groeoe, CypruB^ Altera, Turk&y), in Sy™, Mfloopoto^ 

ArmcmaH PmilL, AfgKimutan^ BMuchiatun, in tho North-Wmat FniDtifr FrodDet 
of TtiHiji, uuI in UlO nnrthmi portioiUOl tho cotton nrnt of tha Unit«dNl 4 lrt 
of America It may, in fnetp be dowribod Aa A worm^tOmporato BpocM% u}d k 
at Leoflt Ono ol tho phuitfl that yicldfi. Or formorly yicldod^ tho ** 

fttaplo q TTtfiHf'jfttt Cotton of conuncrco. ITinro is o\i?ry moodti for boLiodn^ lluA 
it WHO the Epecioi firet cnlUrotod by EurepMULs. It vitS tho bii^y, oaltbtie^ 
aimuol tVoAiypiuni or X^f^n Grat mentJonod by botaniool Wfitom MorKvw ^ 
olrojuiy fully ahawn), ttio Bold plant of tho LoVont woi tho fiOOUlMimil 
cotton of EufOpO^ wMicIl, at nn eorly dnto, wua cazriExl to Ibo U[Ut«d 
and ihoPH tartly eultivAtod »mo tiino baforo tba dlBodVofy of tho other ksedal 
rac« tbnt ultinuloiy drovo it into a poE&ition of BocondAry iinportonooi u wm 
tliaC discovery, in foot, thnt gavo tho Stntoa thoir supfOTliflCy and cauad t5* 
oreo of prodnation to movo to tho Honth ond waot. 

From tho pmctirol itondpoint it is saartnitoJ, thoroforu, ihnt a elaor cMop- 
tion bo obtainiHl of tllfl plant which in oil probability woa the Bp^iae ibtt iiA 
otlroatcd Ibo nttcdtiDn of ETjeropeon nrnnnraoturorau Dr. Rosburgh—ookofJif 
mOBL aocumto of bo UULl^^oiioribod owl proporpd on MS. dra%npg of on lo™ 
ptont which ho ocooptod M being J*ip#’*H'rr m ppp , Uttftr, but in tbal efiiHto 
^ woa in errorp for, if any two cultivated ipoci« of con be vi^ 

OB distinct., aitt-fcfurrwinj ond ft- hrp'ftnpfiVJTJTr, SM eo. Ai cndil- 

atocHi by Roxburgh^ tho Indion plant ambroeBd Dacca Cottcin {i-'- in-pJ*rr»p^ 
firf. !. Also the Boror and Chino. Cotton# VirPiftintf. Jkrtf-'jrJ, It wwapporM^ 
with tho cbjoet of primarily sopamting tho Indian conDtry cotionajfooi ^ 
Levant plant that Tcdoto formed hia id. That Bpedai ™ 

toimdcd on bnt ono fona (C?», Sp. di Cotp 1S03, No. 12. 47h bnl tutoeqwflUy 
Todaro fdU into the error of grouping Mverol Indian plants with it. 

fona*.— Tho forms of Orj^SnrrMPfP. thst ifo d^MjJ 
grcalcat value aJW ffl) thOftO iuJted to cold CMVUltrtca, nnd (fe| tho» m tM lOiW 
btotos that aro ao tnuoll hybridiked with r-% that tlwy 

accepted as grodoa of that pUmt. The hirgo-lcsvcd hairy atoloe of 
require a much WSftner cLLmate than tbo nub-globpOiM (and . 

^^picoJ conditions. Seme of the rocmt wrilort, such as Cooh f U.S- 
HuU., lUOU, No. S3, S), wmilii appear^ howuvcf, to go to an mujoccsaaiy * 
when they affirm^ os Oook done, that the Upland tj'po of eoltoo 
OB a dlfftinct specjEM by Lmnsiia cindAr the nomo but nuwiy 

sequent writers have erroncoiisly oonfiiBcd the Old World apocliet <■-- n 

which iff not cultivated in tho United Stotoa, though often » ”^^l^!!^ihPirf- 
ccitoinly was very largely cultivated prior to 1732, and for many 
afisr^ ns tho Uplo^ OoEton, and I balisva itiil aTin-dves, though fticftly m 
of hybridisation with rj. ifirMirum+ 

G. arboreum, Linn,, Sf, PI., 1763, ii., 6&3 (c«c1. pyi*- 
Todaro. Jttlaz. CuU. dei Cct., 1877, 176~«), t I a; Aiiotto, 

Gen. Uou., 1603, 56-65 (in port); Watt, /.o. 81-91, «, 7,8, 
o[ India and Alrieaf deo nurtna^ mnnuo, ™ 

Rahtb^^A imad tr» or Largo vhrub which hoa often Uxsntlwnudinsr^lj^ 
on jUiicon apceiw, but few boronints Imvo dtscovorod it onywho" tn _ 
be fegarded mt an tudigenotui habitats It has been teportad ijoif 

Guinea, Abyasttiia, and Upper Egypt. [C/. I>e Condolia, On^- GtJt ^ 

Certainly so for oa botojiical publications ore eoncemod it ^Jjntjpagt 
described by AJpinus as on Egyptum plani a hundred rosts^ 

wrote of It, “ GoHyptum ArrfrtiCmlw mcHurcupoIrnsr-'' It is "V j- hot 
in gafdCEli {aspeemUy nsor tefnpJcal in Egypt* Africa, Arabia* j|^ Uw 

much 1«a abundant has oIbO be^ found in C^hinO, Japa^ *1'* 

^lolaya. Lasnorek (qiioting Sennemt^ HiaL Foy.* 3E-r 
plentifully in the plama of ^focoaffar. So for aa prxsaaUlly known# 
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f«rm (u'hiBh rtiny bo coHod tho oonditiM} wm ivvfy .J® 

vaI<4 aa B Wtireo 0< flbre to-d»>f, llwiiph ii^n^ H> Jminui 
ccttAA th«t ihouttl iK* KtKtod in . iHo 

«ri«n bo«i WM •]*" Ibo cOttfiB ip^ly u*^ b> tho P"“^ 

In ttk .1 0 O|i»tr(iction of thrir roboo, Huiy of ll«s wntoro ijpoAk of iU flhro 

u Ppiin and WJtoh, Tha clBwdio tocordi of a IrM^Ron 
omlHiin! VN^ond tho Hut wontioii dt * }«rh^>U* ^ 

mdrt* curidllB atill. mciot of th* «w1y wnV>r» on In Jimi 
tthoodo. Toiry. Roraphimi, otc,, JoMTibo owi 

■dmittad pofvoiwl knowlodBol, bwt «ay abootutdy itothinff obout hirtbacooui 

'**'tfStbatrf Hurtoa.—i reg^ tW* ipwkio m *bi 

foran. ooniB Of which lit tfloirt JiO« tiooii Mdignod ^ 

conoin auihdtlL But wW!o in Uiom a luitliwl 

yrrtHKTViHl. Iiiinllv any eos f<»Atttro ifl comitAnt. Thltf. I^or nxuiipl&H the tio^ oW 

W }«ltoir> tho liavoo May bo I'ory flOuaidoriiWy hairy, ond ^ 

mav bo oroy or brtWB. Tb* n»ro arbomo™ (orm ehioliy (w 

M loiliA 'w niiKOmsdl M on drdanwotal Rii^dn plant. ^ 

CTtrt» (V. nmy bo Oithor an annual or porrn^t. and 

STiwidnilly lown in TOW^ boing thia omployod to phodo Mora dohrato^^ 

cot^o or other planlo. JfoToovOr. ihd agrioiiltitfal^TniP aw so 

VWV tWMiWv by bybridiiwillon. tbet tJnsy ^etmot be f^i^erdHl nj oonptitim^ 

nTnay o( thon. aw but climatic -P^^-^ 
oa being earned from one rowm to another. It may bo 
that i^odia at loant the euflivatiini of «. oraaroww 

mufi' e 4 icioiite ttiwt tlmt nf nmy ot her rtetlon. of tho ^dum J? 

to thia apocim (tnimartiy) may be rffnided ^ lia^og 

the »ft*^kv claa^Bfiter of their white the length nnd itreingtli oi llWi^ 

iiopltn beve' Kimo froni tbo Othar fuic^tral oteiw^sile- In ethm A Atman ifpm 


Bed- 

flowered 

CottODa 


lltepItM heve MmOirBin SHP -a. , V _ la ihuA 

t>. !,ra« *»a. would pueni to lioTO beer arnght on a^ant of »^ 
impaned to wilhatand .omiioI rllwatic chacigee—the plant for the moat part 

Ptatea uf tllia apeelm found all ovot Indi^ 
and Africa. Aa already explained, tlime mmifeet a c^tMt tande yy to thw 
back towacde iha arboroiwnt condition with 

aw -liowecl to become pMonnial or to bo naturalipcd, Tho follawing are (tome 
of tlw luora romarluiblo rarjoliea or cultivated raem of thia p^*^ '-1 
Ifat. naa f ai nea , Writ, T.t. ftl-fi. t. O j «. P!Prtj>oi>««pa, 

Bep.. aooTSro, Jlifai, Cult, dci Cof., 
v^b in India, thouRh fietiuant in AWc^ A 

waa, however, at oiio time common m India, and la oocaatonallyatiU mot ’^tb'B 
Oudh. Buohanju] .Hamilton, who gave apocial attention to the anbjectof the IndW 
rtttonii. did not appnrontly proaerv# a apeeiin^ of ^ ..„ 

herbarium. Seta of bia pUnta are to be aecn in the Kow, Britiah M(uo^, 

ihtf. Wnllijcbiii^ ami mom ^^pocially in IH* Edinbufgh hm-b^noa nwt *mon^ *!TT 
Tony he di«»ver«l adimrabla of ■ iwl flDwerfKl IwhAWOim whkll 

boumJcAliy u lifH-iv^ ftlmMt immedieidy from 

a Ptram of 4K Of lH*t pl^nt Pmoluumn pamalK^n bjw iwOiflM 

foUowiTiir obMTVfttwD JVO- liUD. O. AiVruiPie rid* ™ 

Mat. p, pritmtm. wr. (a| ftibiicumdum ; O. indic^m, 

(Mitur u6ifi» in ind’ki Vid^ienma.'* 3^clw if tho plnflt ^hora^by 
W 4 iii cultivAtfid pVor>'whft» m Itidin and very common m IH^p it mLifft.e 1 hW+ 
bfl itnckm of nJ vm' EuwHy URlimowii to-dny ord it* plnw t4koo by a mmil fl* 
■iffamiFOf yollow-flo«m!d |^ntA c^furiOnmbty mCi^rt rcmClo from *d. nr^wrr^im, 

UtfM, Of llvme mav b* mentioned :— «. j e. j * -Rn-rttfiiT 

Var. negleela. iraiir. l.c, *6-106. tt, 10-12 j O, nrplrrrma. T^., Cob. 

dri (?o».. 18777^^1611-78 ; Ciidu Parifi (Ateea dfafotiiirelMia). Bfr^r. Hori, Csttfllt, 

1480. i., 66, t. 61 ! O. herSoefimi. Jtoib., FI fnd.. ill., ^ Xhiteit tSofftm 

AfS., plate io Kow; 0, pirufeoeen*. HutA.-flttti*. ,V^; <7. 

Jforirra, Ft. Bt. /mt, i„ 3*0 tin port! i B. herkKcwm. puA> t^ 

Oordrn Criipa. 1SB2, i., 76-8, t. IS ! O, a/ftorfum, 

18*5, iiL, No. 0. 62. f. S6 (after Pari) ■ O. mpbrium, ^PibhiaA, 

U.Pmc,, 1901, No. 18, 26, t. 1. Bengal Cotton, hehiti-^ wtojttb-XaandiSeA, buritj 
Moldi, ivi. OtC,, ote., and ip the ofcm of American wtiteri. . i»* 

BaUlat,—A targe pj-mmiidal buall, ehioQy growl* aa a IMd crop. Cultit alea 

JH7 3’ 
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The navniuo of ttio lortd* ootion *ottma Indite might to uid »» hfV® ^11 jtoUfc 
Mkciid few vwirft C^ironi’Cl^ from dULrfct to diAinet *nil m -gM*- 

r ^^^Tro^^to'Kooto/of lo-Bmdo tottOto. whilo Viowoa-. . Orfomity 
fav othara, Middlrton lEya < J* Wluto-ilowawd coltOtt » • to 

th* liner vuietioe. By imhlfO it u rnmlo to nipploiit. hen hrouaht to a 
new dietriet. iiwwod of pifliog n«>»t OKilod cotton* do, it dot-olow oU It* beet 
jirow. robuet, rnTtoito torly, i. proUfle and *0 wm. the tovoui of 
the OidtivAtora j once eotobUebod, it to ^mnefat*. joiDj eom|^y with 

the wont of tho native varictw*. and Jonil* the miaod gfowthe that oonrtitute tlu> 

bulk of tl»'iJffrrfcif*'of cominopco." ^ 

It w mMt Ciirioiw thm tho naidO mla^, oftoii giyoa to tKi* oo ol^ lw other 
itibLfcfft roam of nFbvrv**^* w rtrgF*d'^«i ilhould tsog™ 

Ktuindoah oiwi Borar obciut the vf^ry time ttud the record oiiffto of Mii|or Trevor 
a^e haviiiB aoppliod «ed ef a ortM he hj^ eU^ted 
cotton ocd Elinganehat It i* thui fatriy- cortatn that one of the Hr*t 
.fforta to Imptova tho Indiflii itoeh gavo to tho tattoo ^wera of that country 
tbcir most prolific though most inferior HUple-ymlding idant. 


«tat le Tnrhfc 


. Nanklne. Mcwii, fiewe. 1836, u.. 323; I'erh. rfttf G^LJer 
. ,Stoof.,xi..2l5S, t.3; Watt,/.:. 114r-2i, t, 15: G, Capa, 
iltfb, 4mt., 1750, iv., 33-7, t, 12; 6. tnJwwm, LamJi., En^d,, 1.M, 

134; e. Rozb., Fi. lid.. 1832, iH.. 184-5 (twr, C^tw Co^) ! 
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Jmpane9« Cottona of i:onim(aTff. . , * e , 

KftbitiUk—All ftiltittal or pereimifll fa\t8h Tntli deliciitajy form^ nnd of an 
parplecolonrecl twlfis ; cultivated in Clilna. JopWI, the 
IWm, the yorth-tVeet Hicnalaya. Fenle, Cbntnd Ajul, Cblelx^ 
and Africe {doubtfully in SJadagtoeai and Ambta), No penon hM reconM tne 
diaeovery of tho wild •tate of thi* prolenn apeciee, lUld yat ita ap*^ ctometor- 
iatiCB aru to cOMtant with many of tho wttoiM, witlun n lur^ p^ of the ai™ 
indicated, that the Hparation of the nasraibliige. from «. 
ton-em. and «. .arM.djS .1 tope, not only lotota a commareial nocowity but eoinOltie* 

with many htsLerie f*cta ot imperlonc*. x j u * i- lea vtjir 

TriDniiJt (leilJ) mys tlmt ewEtoii grow# in ^refl± abondiincc SSlrit 

tH> ClUno, in^^Hit wnj mtniduced tf ffom fej-pi) 
y**™ before hia tmie. Damper {V^yagrs, IS^JJ 

■friill cotton plant on tut uinnd tl**r Formona. Ono of tliie mo<t inrerofjt g 
of tho oarlv writei* en Chinw* Cotton may t» aaid to be Barrow _ la 

Ckftta, 1300 (OtHl od-h fiSO-T. SWh Ho toll* ua that the boautifwl eolourrd eottoi^ 
hnown in aumnupfoe by the Itamo of tho ehiof city NanUi^ waoeapotfo^ the 
CllLDoat» purehjuiijifl iP eXChiuis^ thft chM-por wh^tl* cotlona of IJopg^l 
It WM, he rwniiirl^ phmUsd in ifnW* wul ( 5 r«W for ihn* 
u ntooiisd hnd fteln* propiired for Dthnr tropa>. FortntiO ( Thr(4 Fenrj n . 

iPijw tn ia47* Sfl4J c^pliiMlu th»t thi> or ^iIlkmg cotton WJM n mere 

itport Irom Ifi* eommon Whil4 cotton of OFipn. * * x* i. —. h^h*. 

Econoinically .J, .r-eWM, ia. at the pitMiMt day. duuhtloto much moto »«-. 
vduAbJo thim Mr €1^ may of tbo OthOf ^ -irkor^«-* fom^A. SIOCO- 

OF.TUT, mnm of th* a. y^utkit*^ wnmi dupl^y chjirActcfw of fjir prentor intoriMt 
timii tho Fuore length of thq oorolU (which ToSoro L*y* ityort OP)* nn^het PjS 
in f^'l, bo breken Up IRtn aevnnfcl vnrietiea or diaitinetmS racoj. TPn:^ tor Oil* 
ample, Bcatichiioid^ a apeclmon ha* the eecd* bbicb ^d aJ^t 
m\ unuf^r^t'nl.vot—Ml chirM-tor which brmgi to mind Iho 

KKMtllfKi mdiimnoiifl eoltotii of Soutb InF^iit (MO beio wh but it ift hinlily prpbnblo 

that both thHo may hovo to be regflcrelod ea hl4ji?*tEng JivhirtdjMtlon ir^hAiL 

oi» of the zuked»KwdQ4 fomu. So ■guio. ADmeof the Iiidtiin eXJftnplM of tfc^ Hj 

■poaic# Iwve piirplv Howm, Othe-ri ynHow with purplo blotchiw, 

olliflra thn ^warp ore pnfe yeHow with A ptirplo tinge on the eitremitioa of the 

petiir A range of varinhility aneb u that can be boat aceountod for on the 

Mmimptlon that the aiwcinhljige ciilbrFIcee Foeny cpltivatcu raoaa* of wbiCiF eoeft 

powibly OWH ft* pBCLiiijiritiiw to hybrid^Mtion- , ^ -c 

CAttirmta^ would b* rwh to affirm (in the pr««it *t*te of 

m 
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1 « 4 ? 3 ^ ihjit the vpOGiQj cultivated Htale* to which f~\Xf*nk*n^ taa^ bf( 
ooD^itutc dohnite VJW^tiiM timt can roadily mud uivuTLahly wfwntsd hfv 
oMh other. The po'mt oi smportmnoe ia thmt within eortaiq foidy well ihdvd 
aroBA there Aiv- comtAorcieUy JUid mgriciiltiirmJJy duticctivo ruttOila that nud 
appeouT to hb trtet^ nr riMCf* n( %'tinkiuM- A detailed ftcqtuimLEiiice wtthtb 
cullivmlod cettOfle of Egypt, Cliina^ JopaiL, SEam, tlio ^aUym, etv„ will u ib 
futuni doulltlH* eoggeet variotal or moiat ^upa, in aicpli&ation of the I n^ 
nerbEHl ^KlIO deiilt witll i 

V»r, mbfaundmp w^ttr, Ic. tr 17* IB; O. ruintunda^ MS .; 0, s&hi^ 

foliwm, ^urJtiW (in pOTt^ ATent i>epf. ind.^ L+ No. 4. Thiawas forrAsiri 

much mure ilOportent plant than it in to-day. It oeeura nccuioEi^ly hm 
nod there evcT the liottor parti of India. Mov'd, who fFtudied the Joiii^li 
Dottons in the field durio^ ITSTi wreto of Cmnbay^ on Nov'emlwr 9. tlut lb 
eottoba wore then in ftilli blaom with acariet dowem and quite mnotlur ipna 
trOiD the yollow^flou'ered bumh grown at UlroU in Broach. On my 
lie cOntinude. “ to KeTwon in Cambay, for the ipmc® of sixteen milc^ whwttW 
1 cEuit my eye, I eoiild mee itathing ew but- cotton plantatioEu. I^licrr thv ^ 
coQBLalcd of a llea'h'y^ clay iha»o districtJi were planted with tho yellow veH, ud 
thoee which ODtiabted of »and, or were lituoted higher from the i*d]4Wflffltyroiia^ 
Were planted W‘iEh Iho red iipecir®,^' Ho then give* particuimn of tlw raet^tj 
propagntitm, more i^peoially the pruning of the perennial plontfl- Pninii^ W 
a flystom of impmvinic staple il alTudnd to by many of the oariy travellani. At 
XNialMtnh ill BrOlUCh. Hov-o woi told, the red cotton was known an- dyn 
oopoof. Ono of the most remarkable featurea of Hovts'b accmint of the Bopuwr 
cotton cultivation^ one hurbdred and twenty yean a.gp^ in the flti™ he Ut ynipcS 
tlus niooossity for fr» irri^tion with yeJIew-dowered cotton, which m ihb iwfw* 
difTere, ho mot^rimlTy frem the red- 

It is significimt tfiet all the beat examplea of mp. ^-nWi-Haifn in toe Kc»i- 
Britiih >[ueatini *nd Edmbargh herbaria appear to Itmvo been obtain^ Mn 
South and Vl"e«t or Korth-West Indio. 1 1 might be dooefibed h a 

.tHMirfMg or ltd place flcenie to hmv'o been talfEnio _ 

and Ule Doccoru to a very' largo extent, and poeiibly Iiuite rewnlly, hy thi 
yellow-flowered &aFti and nodam cottoDo, , u 

Vir* liLniiliyina, I.Ah 124—t, A horbnceoiii annual or 

yvdlow-flo w<irei| cultiv^ated ootton. Thk in one of the chief forma grown wiiW 
the Himalaya, end on aome of the lower hiUi of India proper- It ii pro™? 
called jkir^r or cotton. It aeonu prohablo that the LTiiiieie o&'f JopolS* 

plonEr yidda a supenor atmplo to any of ita Indiaii ropreecntativoi; on 
and beeauie the true r.-. .VnHjrfMir ham repeatedly been introdyced into inxwi^ 
RoxbnrgbJ, it aeema deeirablo to aoporat# the LekILui front the Chineee 
the Indian form, the leavoe are lor^ and broads tlie Jobes trJjingular acunHB» 
and tho bnoe very often nbnost cordam while tho whole plant ts 
hniry—n departure from the typo tlmt pomibly dCBOtee hybrjotaai™ 

VlT. KldlUlp WiK, l±S-3l : C<xp»i. iiumahru*fHerbyAB^^/iV’^^^*-^l 
Middleton, -4^ri. IfttiSw Xo. BD, B ; d. tfidfeufa, /nd. 

pi. lx. In trade tho cotton of tliia aaoembtogo ii often doiignatcd 
and besldeo nodaFa thoce ore eevorol other voraociilnr nanna that denote m 
such la yrrru (red) also pamr, hun^t etc^ They are uiuldly rtsptr 

plants, with d^k-greon folia^ and deop-red coloured iteffn- 
of BurraA, the ii on annual; tho nw-ni* Occcrdmrt Is Buriolli ^ 

coloured UD-pOlc! : lastly, tha uv-^yt li a perennial—they are oH tiut^ 
tld* variety, 

I Ebdopt the naiive nodeim (orymm) bwauio it is tffcot sSCrll^ hy j 
of India to ono of the moot eKtcndvoly cultivated repreaefttaUveS of 
•ensa of cottons—tho nadom (or poi^ra or huradbl 
MiEldlcUm apeaka of it as the re/i of ilodraa^ but I-PC might aim ^ 
tho bam of Central and Xarihem India- There i** cotws* 

range within even the fuidams. Qencrally ■peaking tboy are the inKm ^ i«Ui^ 
of the Madraa Pmoadency ■ have often flowura pink m bud and ^ 

ptirpla with S^ {henee called yerra cottonsj J they ore iowtl nli^’ 

north-enst cnoneoon (Septombar to Nowmbar) or during the 
noon (from April to dunoj, and occupy tho land from ilm» to ?***(, 

Tliey bc^n to bear in about pine inonths ofter oowip^ ^md yicjo 
in tlrtir socond year, vl*, the one in boptenibcr and the other in Jon . ■ 

Sim 
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Mtr mMtly Itnjwo on red Bundy or Btory BOili. wry r^y nn bluk MiU. They 
Am for the mi>»t part pemntiaijii and a* Buch BtUm a heiifht nf B to ft fee* s 
thev are aCeordiuRly iniltivAied aa aiised rrope, betfls gnjwn lA mum 

ihmiijrb the field*ef a* h^^ee *** protect ether *^1“^ ^ * r .1 - 

Var Bml #*«. !'«■ 131-4 ; Stiddlown, t.e. pi. iiL i fJ. Ktrtmmm, Mr. .TelAi. 

U.’ 4, pl- iv. Till* nffordB llw* Sneat and moBl ailky «iualitiM ol the 
«tienB knnwn in trade a* thn Oernroj (Ainraoti), the Hfneanj^ls, (he 
N'lutpuni (Uid Bihum. Tndor Mch ol thwo there err wuBlIy two «nulM. 
vtaT the t>aKi and the |dri. The fomwr srowji cn the hi^^r ^d dnt^ Bo^. 

BBoecially of the eauthern dWriota ! «(»** b fine adhy fl™ bpt low y-Jetd. l^e 
UUeriBraiMd on tho lower black soilB of the northern dlBincUt givu an In- 
fetiar Btaple of a woally chorOctef but dowi w very preftieely. jot eoeroB 
eriituwdlv to Itavo iHwn Bimply O lower t|Oality of hrni, and produced paaiihly 
bv cruw^ff it with tv. nrftrrio i tlOWAdayB it i« pure Beereem. To the 
dmaniBtanee of «e -» being one o! the nueB ut the CiiinoMS OOtton plant in due 
iu iilliy Blaple. Tlie draeriptien of thealiapo of the toavo* and colour of t^he 
flower* of thuBpocial form »jdlOMt preciBOly tliat piveft for .VwJ*-., exeept 
the leaven in the finaat RnulnB of honi am munh larger, llnnner in torture, mom 
Mdulatod and innub mure hairy. TliO bractoolnB a» uauatly very large purple 
entire, or with a few lung pointod teeth. , j 

It ia liMt with over a wide area, boar* niimcroua dMlinotlVo namOB, and 
mMiifmtB a conaiderabio ronBO in nuality of «taplo, H minxes with t^ 
eottana of t>» south and eoat. witfi the Hoff of the want, and With the ai»o- 
Dottona of llm north. It ia imown m Bihar aa jitAf or drat (deihtl^! 
in Boniml prvtper it lo bkofiU, ; in Borer it haa nwwemii* t^onywaanch 
A* tidW. ildiV in Hydonibadl one of the boat forma I* that niv^uced At 
Bhainni 4 in Seiltham Kathiawar ft ■Menu alaO to be hnO^ by the mUiwa 
of mathto, tiTfiJM. ganfri. oto. It 00cm in 

Bibnr ami tl»o drier IfimlB of Bengah It ft efiaimtially the best rwtton 
with on all the dry aoila that havo W be eLiaaed e« aeeond beat In ootton- 

*^af,^’lloJI, ftatr. fji. li4-7. A pemnnial. buahy, yellow^wemd, cul^va^ 
octton that might be doawibed a» jpaoially iwevatanl in Baroda “Jd Jv»i^ 

IL ti 4 till unueh-bma^hed nlmit^e climbing m hisd^ 0 U» ^ witit 

Htnieht uHsniiiitg br^nabe*. When Ivfi ia J^w in %h^ hadffPrtiHfn nsh became^ 
wWcimdrnt, ilia miol mhi;>rt«iu and Itnu* nrioiLP-aal*urecl aad fii*i lengthy* 

40-1. Irncmm BiiMJ wl-«>kniin<L If allowed to in tha fl*ld.i for tnofa thm 

ttifoo Of four AHHiLH th* woot m i|ualij^ *tatod by tli* ™^y 

authnn, ia than bl far opholfftcry piirpww only- But HiddlMon 
l4 morkadly diffaftiRl from tbo aamUia eatCanH and 4 om cot. Kwn to fiytirkHi» 

the earlient and perhapB the moat interBating lUfMt alj^oil* to thii 
cotton ft that given hy the Rev. E. Terry, a^mp^led Sir 
Enibamy to India ( Tap. E. /nd„ iOlS. SUSh Speaking of the no ghhourho^ M 

Bwuti, benHi™ I “ For thoir Cottcm-wooll^ they KWMti and very lorpa quMtltiea 

of around iti Faat India *rfp thuB It gmw$, up like 

rUnQDKVl lh*t \t (mjT lhay find 


IftKat 


UqIL 


and tlhJifi puU forth mwtiy yeklow bio-^ 

WmhLh to MW anain 04 have OOWiod j but tb™ •hruba baar ihjiE V> nul t 
ur four y«ni thPV aopplwnt tlwm. Of thi* Cottnn-wnol they divw 

Kna of wliito doth/' Tliia rwoJln at dik» the droonption of Indjon not ton 

by Tl^enulimtua (mo Pr fi-Tlb ^ - « ■ * 

Hiem ia oniy ofle p^mnnU cotton wilb yellow blooMHM m Gujarat* «tid 
OHardiDiHy it lefimH iofo fo antfUlfl* it wOa tho plant to whieh Tsfiy Troerraar 
Horn, ilwti, Wo llflvo anothof ioiliiifttion that tho ppftmm^ «^lt^lna wero 
Mpon 4 tinv moro loripsky Ukiltivmtnd Ib^n tboy ore to-daya if “Wf *^0 nbl pi*tinea 
in bdio^inff that iHe imr^nnial. oattHna wow the oofly wndition, tho anniW plant 
* Iflter produrt of gtvAtar ekiU in cuUiviiHonA Hovn 1170 ymm 0 

tLme]i nnTHilediv aUude* Eo pwnnjitid culton mm by him—bolb rtid iind yellow 
tiflWoFfid—but Iw aJjin a full aecnont id tbo mltivatSon of tHo aniioii! plnati 

aa-i davDt-aa aponial ntU?flii-i>n to wKfll b* calla a now inotHod ■roaanlly intradkir^.. 
Thii tiMT pMiblv point to the otfE^ndc-d ouUh-atiOfi of tho amiuM crop. But by 
the doto of HoVo ft ™t the rof* ootton had b™ aaaigned iho weondJWT 
POwtioft wliich it }m iiihOo hold* HovO> Mtual apoai^ikn are m tho Bntwh 
Miiaoum^ and it haa lo bo admitted that thov «>idd not bo Mpafftlod iMtanicfl^y 
fndux any eorrfapondin^ Kt of inoio rooefit dalOi But Kb Iiob no aarapio of 'What 
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offrusiroLiuftt the cotton PLANT 

Indian Wild Cottfln 

cfpyld colled a hi^-^odc JtaAnofrtV, his nearcat approach to lhat bcm^ i 
Pbcn tliilt might be dca^bed ua the CCtt^n cI tO^Lay. 

Ti> ccnclmLfr ihia. DcciDimt of tho forma v. xnsmiu^, it nuy hii^ 'bv 
that 1 have not nttonlpiod te doeCribe the rOCea that might btOH. 
tiom^d 414 exainplaa of ooch of tlvc grtAt grcupoK xnir4tM* , - mul Mu. 

Put it k cesit to impMihlo to futnkh clceoriptLOm lh*t k 
intelligible to poroona who liltvc not a potaotlid acqii&Entanee with the lififl| 
plants. To the cultivAtora uf IniiiA they bfe, howevy^r^ oiton of conkktMil^ 
v'nluo. Into ons or oElner of tho vaHetiei of u- .T^iHertt^ ham to ^ riiad 
all tho yellow-dowared penmniu] rottont with thick loftthory, bioluL, 
tinperfectiy oordate laaveep having throe gianda and largo ovate oent^ liu^ 
toothed braeteoloa 


iv^ S7. 
Indian 
Wild 
Cotton. 


tefiT 


IndlajEi 

ItOttg 

Btaploa. 


G. obtuBifoltum, Eoxb-^ Ft. Ind,, 1 S 32 , iiL, Todaro^ JiltiR. 
Cuk. dei Cot., 1677 - 8 , 129 ^; Watt, ^.c, 169 * 43 , tt. 19 , 20 ; G.bertaaam, 
Alioita. Jfio. Crit. Gen. Gifts., 1903 , 67 , 

A ahrobby vozy raznoua plant with auLoll Imoei'p having Ihfoa mere rwh 
flvCy obtuoo entin lobafli ■tipulea foleate ; ^rracSeola mtJra ; mpmi^ ovat^ idh 
3-Kodad ; iHik fr«v clothod with Armly adhering nhort grocnkhTgio? dawn, 
under a lunnJl portion of luili-celoimd wool. A native of Ceylon, hut oat milfr 
rated, flowisract during the nina and cold oeaitDn in tho ^tanio Gord^ A 
CalcnCtBp where Jt wob aultivoted fnom seed obtainod from Ceykn of a pkjil 
reportod to bo there wikL 

The above, very alightly abbreviated, k Rexhiirgh'a Ofi^rtoJ ocOOunl ri 
ipeciea. The additienal information a voilahle may be osid to cofunit of a niOBiafftp 
eoleured drawing mede under Roaburgh'a oupervision and nained by hiiB, W 
original of which k in the CalBotta Herbarium, imd an exact copy In tb* Boy* 
Hcrburiuiii^ Kew. It kp hownvor^ the plant called er. by liwit 

who liBve deocribed tho cettena of India and Africa, and El the . km 

Herh.f but not of L4fin. p Sp^ PI, ftoxhorgh waa applirently not awrtrt lliii It 
wBfl a wild plant in Iviiande&li and Oujorot, nor that it waa tho typo of 
important cattacLi< of India. Under the name U* be dasenbri thi 

plant now aooeptod aa fJ. MrOvn-itiH. w. itF^rfriWp and linked that wiMi ■■ 
(China and Berar Cettona]!, but kept *11 tlferee dkttoct from a". 
/iiiium. [Xo plant that could be auppoaed te ooitoftpond with 
k. Iiowovw, mentioned in LVnn^ Sp, Wf. j in FL i inBumaanHi. 

in Rheede, ilort Mid, j nor in Rumphius, Jfrrii. etc. ■ etflLoetlyF Tfiaili 

aaye tbero ia no iodigonEiua cotton in Oaylom , |^ 

fiabttat—A diatlnetly Oriental Bpecieo^ the vorictie raanifeotatioiil m 
am tnct with in India, Ceylon^ Malay Archipelego, FbHippine Ulonde, AinEa , 
Upper Eg>'pt. I hn^’e in India repeatedly collocted a ■” “ * . 

^If'tOwn condition^ and waap 1 believep the £mt person defimtriy 
identily with «- •aeti-i/^ifuM*. It ocoun, for oxiunpLiet here nJid , hirim 
Kathiawar. It ia fniiiy oonunon in the hedgea of Gujarat, ^d waa 
in KhaiidMh and in IbA DeccofL If in aU theee kiatancaB It haa to belW™^ 
ei bet a aurvival of fotroer cultivatian, there wOUJd oeein every 
in acme of ita known habiiate ithaa exkted in the feral condition for a gr«« 
year*, parhApe actiturieei. Further, the plant ia perfectly aaaily rucogfiJM 
all the other Indian eottona^ though certain itatea of EhA 

near to it itideed, if ellch matanen are not hybrida betwooM the ^ 

the plant doea not eeenk to be confined to India and. Africa, Vidal 
tlie ifliand of TkaOp Philippinca, end the label attoobed to lua *Pf^***?“^ 
it a* wild." So aloe Dr. A. B. Meyar found it in tha Malay ^ 

Calrik^a/rtf #a«i.^To dkiinguiiih the culti^-ated forroa ^ 

ipooiea, from thoee of .iVfrica and other porta of the w-Ofld# it 
grettp thorn oa embraced under a apecial Indian vAflaty IH folio^ ^ 

Var. WlfhOana, Wsd Lc 14^-153, tt, ?l, 22- ff. TfcW, w 

Cof.p im 47-51; alao firiar. Cid. dri Caf.. 14l^(nt . 

H i-ft ; G. hirM^tum^ Kal., I7fil, ii.^ 4i^2; ahw in flnw.» w _ 

O, Aerkicebm, Xtnn., mr. p^ruri/efiam, Wight, It,, t. 

PL Br, /twL, L, 34C (in parti j O. Ad^m,. in Hit, Crd vvn. 

6-7 (in port), Tbo oo^^led Lcng-atoplo Oottona of Indi^ ^_pn^tauiff ^ 

Ob* of the meet ramorkahle featum of thk plant is tho et^f™ _ 
while it k the moat valuable of all Indian cottona to-day. irT-uiiiTO^ 
ubderttoodand loot of all to hava b«o deecribed by bctaniit*, B “ 
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Srte.|i i&nj, iva Hpc™ Vnteiii* and in a rtsetnote mentiniw the cotton of 

LI ffijule of Ih® Ahttiood being at thirt tiw» the j^pat 

ef K.t& ««l 0»ia™t,tOthe«,U.l.«n 

«. ^ eaceedingiy 4i«^t 

S3 — 

taken place. On tlw red Bt-l l>l«lf ■*<*> ■“• *' t ef^ilv dry 

arr,~sr WirS'bXriJ? 

MS- .^ ■.^'i-srfs-':ri::ij 5 : 

SSSK^SriSrfliJ'ftMb, S! 

H» locelitiiw nccordingly of Indian dietmila ihpwe am Well- 

BuotliL Wo raarchwi aver the icppotor jaWt Q^he ^juiwlfKl^ of 

Iwhen lha cciilciM w«r» in llowefj, and l^Mldteton 0 

Ihfr caimtry enibhied hifU not only t* nf th«o to the v«fietiEnie in 

inn Of the nJaoti. but the immodUte rolatiOMhi^ni^^*! ^ of 

ISS ECrWifU /nd. Af«e-Cafe. 1 »»»-•* 2^1. 

Bn>«>A and Nnvoori i* known <H tho l«AiwW, ‘h“ ^ ^ 

t>» itnort of nil Jiidinn wttoiw, aocort^ly l^«» 

duki t«oountryj. The di.1^ louth^ “L^KrtatnS^tbP 
n eoiMidenhily lowm- to ehangli^e * enlonmeuo 

nVBT [hetwiKD fhuroda «fl4 BrO^hJ wk» notoa oeohuri, Tliat 

io«ii with the nppearnttfie of It dietirtOtiv* pl^ Wwi-en the til fui ti of tbs 
pvtwrular cotton thua oocepioa on intermdiefco known *i owwdu 

ssir„riS"4:?. '^r^S^sfE^‘-s?;i:irs 

claMficotian doubtlM prmrafla in the BoUthera Mar^h4 countryi 
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TbiCi j cottona uf Dhnrv'Jir and. lk^]gaul1l otq tht- KnEtluii 

«QUiviiJ4ititji of Lba ItoAnafni c^citGiiB ol Glij«nkt. SlUL larthw to thch ISotilb (la 
tbo ^lodiroH PrfMideiioy]i, the uppamjt of TifLaDVoUy, Counbotora, iHtc,, 
COiToapond with tbo goghari tiottOoA, whilo tlio UflapatH vr joKvtri^halli (hjbhdl 
cn>ttoziBi of fieiiory mud Kiuitul in AOmo fiO«|pi?CrtO onawof to tha iro^w of 
OujanitL 

T1u9 [oUowinif mAy bo gisvn u the ohiof culii^^Atod tmm of thii tpAdai i— 
(j 4) Fort itac:«!a. 

(o) Etiuujnlt the deiA* coltoiu of Brohob, ^~a^‘Aarp, Boroda, 

{&) Oofflkiii i OM of tb« infonor but proRiAl>lo ^ttoiu of Horoda and 
(e) lallo j tbo dwhi cotton of AhrncdahftiJ aiid liatbiAwar—ihs Dlwlkra 
Gotton*- 

{d} EiUUptar tho ohatactAriirtkc oottoo of tho aouthom ^far4tlL^ coiuytrj 
and l^own in tirida aa OegmptoM.** 

{a] Uppilttl : tho loEi^'fltopio enttos of Soutli IndiOf foundi mjiiiiJy an TlnAa^'d!ij 
and Counbatoev. 

(Hj HyhridiMid RiKJeSu 

(y) lCaa.¥l; a roctmtly intmdiJE^ atewk that ofton boaiA: Iho now of tbia* 
puri luad iai probably n bybrid witfi #fr ^rfcvrcitn. intfr 

(sf) Wagllal tbo Common Cotton of North GujutAL Kathiiawar and KacA ■ 
ia probably a hybrid u-ith Vambimr —hence tho brnKllh of loaL 

fA) TeUapAttl ^ tbo blACk’-Umlpd OOtton of South India that u ofl44l taw 
toio(m''-A0frp+ and whinh i* fouald in Bollnry nod Kamul.. There wowM tgm 
lit tin doubt that tbiii i* a nat utoUy pzoduOcd hybrid botwi^n tho uppen and 
Bourbon eotcniia. 


E:i;otic 

flpndiOA- 


Cl*i*lfliSadK4 


SAketlnOf 


Four ud 


FA/ flf£W~wailUl FOItMS iO». ffATUEff, f.VDMJV BXOTiC COTmSSK 
For thc^ pttrpOAo of thifl work it ia hardly twceBBaiy to doal with evffiy ipei^ 
and! variety Mimply on tbo that at aomo time or other it may hiv* 

gronn in India, or may ovott oaut oa an acolimatiaed, (wild) plant- It iidanf^Jt 
to GonlinA attontion: to tho forma that oan be aoid to be regularly 
and whioh, tlkeroforo, jmrtioipnte in tba lupply of cotton tliat findi: ita iray *■ 
morkoL or which have COfltribtltod (by hybridisataon} to the produolien of lo^ 
of the apaolal noea now grown id IndiL Suffioo it to afty that every colbvnlw 
cotton ot any note in the world biU at ioine time or Otiaer boon 
grown in India. In all hut two ^afrm theeo baVn ultimately» however, crHafl_w 
bo regarded eui lew valuable than tho Aaiatio stooka t heuco certain 
Xkeglovted. bavo cocapfpd into tbo neiglibouring hed^THOWi or ^d tiin 

iur^'ivod to thia day. under conditintui that hn%^ oofaeiinned thear being 
taken for andJgeaotia (wild) pJimta. It anny,. tbereforop wrve the prraeat putP* 
if the ei^Qtia oottoiaa uf India he dIflcnaiMd tmder twn ^^reot groapaa— 
Fuzry-aeeded and A^aJtcd!-#ecded-'»An aJl^Oftdy oU^terved* n rala*Hl«i^* 
olufdvely baaed on any one atrootml peoidiarity would of xueoivwty ” 
loapdtng, more eapeelally if tbo Hleoted eKomotor OOUJd beahnWO;, os in 
ltUtAnoe> to be very largely a apeeial artaptation to eitemiil and 
^tiona. The gruanine auggMted ia of valuo, heweveL when viewed 
in eenjmietion wlib the aaaemblage of ether charaoterifflic* that may w 
to demaroate the apeoHaa. It ia, naOreo^'er,. a eimple and convonkint matW* 
reeogniaing tli4 more important New World cottona. 

It may bo reoollecteil that Ibo aeeda of mont wild cotNaaia eontaJal a 
or laaa complete ooaling nf haiist focimocL it ia beiievHl with a viev to 
from iniiect enemko. Certain davelopmente of lhat foati™ mayp 
bo fogardad rm brongbi into eizbbMWw primarily aa a oonaeqiJenM of 
adaptatiopa. hut by Inlmaii Klactton thsoe liavo boeai featured or ^ 

aooordanee with an altogocher new pUTpoae^ namelv the supply tif hl>f* “ . 
particular lengths atmngtb or colonrH In Bome uiBtaiioea, a prnpJrtiea ^ 
the eoating bu been elongated^ either naturally or na e direct 
Otiltivation. Hanca it fiaa CO>ine abant that the coating of hairA may be 
to two layel*—an luuler ooating of ahort hairv (the fmut). and an oDt«r 
(the flAwy But, on the other hand, the whole of tho ouating may dongas 
doaa, the aeed* in lueh oaeei htung deaenbed ua '* naked," that ia 
poueaaed of a fua*. Laitly, the elongation of the flOiM niay not bo 
uzuform; a Certain proportion nitty be aborter that! the raet. Want of 
in the length of the ataple ia A boHoua defect, hence in aeleetion of 
aapect liaa to he carefully couaiderfid. Hut now CCidea a cinioiia rirc“*'7 
and one of great practical interetft: aeadA poMeaiied of a fuaa have, le a 
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ihhir flaw moro HMUfalv iind timily bound to tb* swd-ctiAt tluw ia the c*m 
«tli nml<«l FwdJi. Tbia liM led tO two of pJiB. nniwly mw-kUM “d 

rollof gina. Hw to™*'' reg"d*d 0 . noeonar'' *f *“f, * 

Alu. from Ih* wed ooat, and UiO lattor aulBeiout Ear tie nok*! wodad cottoM. 

The learihB of thp itapi# ta h aiKuiflDimt fanturo that lowom vofy ri«tonj*li> 
the valLi* D[ the ftOBB. apiirt altoRotlinr fiom OtJv«r oouaidorotloiu- A ou^- 
wded readily «Far«blio noB* ia. therofciro. ft hi*b qualiUcfttion, and one tbai 
vnmf’k* gF^t prOgHSflSSoil 1*1 POttOifl Cljltivilitldair 

F*,«,.«arfeJ CotiDitf 0/ the Now WdWd— The apeciea tbit fall 

into thiA position ai® ^ __ _ , „ , yj. s 

Q, hlrHlitumi i^inn-T Sp, Fh (nem and ndn 

2ncl ed,, 1103, 975, founded on Miller. Gard. iKrt,, 7th ed., 1759 n. 4 ; 

6, J/wrray, Comm. Sac. GoU.^ 17*0^1 vn.. 22—5, t* 1 k 'Vatl. 

U, 1S3-200, tt* 29-3L Thisiapos^iWv n state of fr. puuefat^mt 

Sch. Et JAo», {^r. Jamti(reiv^f Mac}.). j ■ u xi ■*■ v 

\ botaiJe*! Siwcini™ oantHinted by Ptulip ^lUiVT ii pn^-^n-^d m ihp Bf itiih 
UmMm Kid ia, t^roforo. v«y I»»ibly tho «twlJJT* T'w^«T« 

•p«iu»fl of tbo Kuno plant war bo found in tN. HadmintHin Oanien 
iLo pprtoraned in ibo EritiJib Muwum). wtllcK waa 

from whKuro Miller obtained «od. And il » ju»t pMaildo tU ^irontOh ttnot 
cjiiufrom GuadiOioutm leLmd. hiUTiW boon Mntnblltod by tlm hpothnrt Uftnon. 
mentlonod by Tentmflfort w bavins oont aasde of West IndiM 

•tpeoiaUy from GuadoJonpo. to Paria. U « mterootin*, tlieroforo, to (5^*11 i» 

to add that tho record ciiota of a«d havros b«n mwi. m m I -E« ro 

a mpply fumtalied by Millor from tho CliolJM'a PhyiUO Gardc^ 
bttlo doubt that tho iftlroduction of tbo actual atock of tli* Now 
Cootpian, Kid many otjior ahofl-stapl* Annonoan eottona. 

from tho aitppiy omt out by Millor, But to that o«no piaut haa to bo attnhul^ 
tho E^ptiaSl (Delta laudt} cotton-a plant that 'fP"'*^ 

Upper Eflyrot Icnff anterior to tho niodcm traffie, the atockof bio _.ii_j 
fUltTW very l&rwliy imm the United of Anieririt. fio *1 r ' th 

lOirwguuiPd Dhlrwor COttolW qI recent IndiMi cominCW were utjlo™d ffom the 
3uit«, Ihough l*ter soppSiw were proeyred frem iwm hohfd t^t thvy 

ri-preihffltwl a apecinJ and pecnJiiir 


, _ yujHK^i 

Annthef 


Some yeere previoiu to thw E^rie inttwJ^tion of ^ 

Koxbiugh iiMka ef tl» plant having only of late l>renghfc mlo 
dM hot toai m where if c*me fronlw hot Ilia (laienptKMj McaaiOIH fin do nht u 
to h* dekrminjutioiL, and till wm the Amt hotMJumt W amnn thjit Uie were 

fnw from u*cb CitlMsf. IftUsnwt WW being taken ih tlw^ plant the wriU oven 
however, aince tfi^wfmls the ok»e or the laihcenlury Muxruy iuirnnViea ^ 
tnlTahle picture and d^criptiofi oi it* noder the liame 0. ^(oUum, 
the past ^ty or aixty yeare the oultivation of tbtn oqtton id In^ haa grw^aliy 
teiKc^trated in the l>«!can. It ii, of mutso^ alao ™t With ^ 

India, hut mooeea luia chiefly attanded ita aeclSmatiMlwil in Dharwar and 
neighbourtnn dialrkitai. han» ita bein^ known in trade aa Saw-ptnaea DtuLTVw, 
In im 1 mmlB A tour on foot threugh rertam diatncta of i\w 
Vinces and FleraT, in order to ntudy in the fi^ld the cotton* ihore^ii^val^ 
In maay pMta Ol Naiipur^ VVardllfli, EUk-hptir. Amreoti and AkoSa I loimd the 
P^re*eDt pliukt varv laKraly mixed in all the fielda of the ao-called hJgnw 
OtfTnroM.*’' In many caaM it would not liftve bcotl an ovor-Wtim^e to Bay that 
they eonMlincd from 20 to 50 per ccntr o( hirm**t**rM. the l^anw being 
PBP, JinMi. ef on inferior alack for iha nwet part. Tna Jatl^waa 
a tnuch li™r imd more preU^ ykildw^ and tlie former woa grown* aO tlm cul- 
tivatore told me. entirely bocauae Iba mixture waa believed to rai» the grade 
ol the fiUple. Except, therefore^ tn Dharwuf, where tt la ^wn aa a prtire erop^ 
the c^ndilion mechtionid a« discovered in tlie Central I^viftOiw is elmmetorialic 
of the accurrenjce of the pn»efi.t plant in Indja as a whole. It ba*, howeve^ 
p^lly djegenfiratod* imd is often not fcore than a foot or a loot ana a tudl m 
bnghE: H a coarBCi etuntod iiiUth-hrenohed+ erect, greiruah^reiii d’^t-cen 

Um- laat-mentiened pcciiliftrity being a cOWwqitrmM of tl^ abund^W. 
btiglh mtiA Htretigtb of tlw. hjiinl wilt which the ahoota. Ii^-Btalks and vein» 
coateii, The h«U are alwayn large., uVare, truncated uU aiw extre^ly 
*“d have a strong denao fun. wtoeb may bo ijfrey or green m cofeur. Ibe fl* 
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adhere* v«r>' firmly^ henc^ necauiUlting th* Ieh of saw-gituv hut it U faiHvltiu 
and Bilky. ' ^ 

Ab niDt wHth in LuIl^ Uu? plant hoa degeiuimtod very greatly Xroin Uw 
dard pMert^fsd in tlko United Stataq and in Egypt—haa^ m fact, approactwd iiv 
wny dlreetiOD* Ich tha apcci^c cuiulJtknnA of although I ua bcl 

aware of ita evnr hating boon recorded on met with *4 an »cape Frem CUJtireliqa 
Had a^»atematic tnlnotion df Htock bwn punuod in India, there ia litUi dui^ 
tliat A higher ■ tandaf d than exiata might hni'a beu^n niaintaiojHh, if not a |kik 
gresfiion eooujwh Ot ihia tbnre □an Iw no donbt^ tlmt the Upland Coti^istt lej 
Amorica have advancinl nnlil tho pUunt that now affordi them k Uo lon^*. 

but a graatjy Imprevcd Atddk that bdtonicolty might be doflcriM 
U n hybrid between and V- 

Vai^ WaU^ Le. iiOL-4, tt. 32, 33; G. rrh^Mfwp, 

jCal„ 17^7, ii., 462 {in pari); ff. rrifj^Mrum, ^'»a. Hrrb.; 0. lrh^M‘p^dalUn^ £am|^ 
U,, 13S ; ■??. r-meuni, /fam,* TmTH. Zi^rt, Sot, liii., 4fil-l: 
rvluT^aeuiti, Foi^r,. FL Ind., !&3£^ iii.+ 18^6, btlt MS. djawiiig il l4D7 k nund 
Gi. 

Thii jpomnwhat remarkablo- plant if mantioned here mainJy in dtdvr lo alLo'ir 
of it* aeparailoti froin (which by Parlatore and othere hu hem 

incoiTwtly called It ia not of much importance ccmioerciaUy 

cw ite BDparaEion frem u- t*irMMif4wn ia a matter of great ^fOoulty, aui, mofih 
Oi^arf the plant d04i not appear to be v'ory* A'xteiuiiii4ly euitivated. It it hen 
dittinguJahed from the norinill conditian of saw-ginned Dharwar COtlea hr 
itl lining habit and more eoftly hairy oonditiniu latHnI ihook ur 

much olcmgatcd and ^knideraad Ihe intornodea are loi^, straight and prefsH^f 
toi»DlltOlte. It if not unoommon to End popular writora in In^ adlnmu^ tM 
the naitm woa givon to donoto a cotton cultivated by nM!odtf«lf 

or one met with near toin^ea^ The name was flret need by Linii»tiif and tlww 
ia no proof whatover that ma specimen camn fretn India. Moreuver^ the plotl 
that in India might doservo tliA imme would be the dw 

which is fJ. rirkerrMHi. Roxburgh ^>vaa the Erst bolankt 
oritically studied the plonttK he came to the very conwit concJniion that il 
conld ** ecarcely bo more than n variety of 

G. m]Djrwa.rpumi Tod,^ Horf. BH, 1876^ i., 63, t. 14; 

I 210-3j L 36 ; Nigra Codon^ Lahat^ ^Yom?. Rd. tAfrique Ow., 
ill., 262-9, L aUL 

A remarkahlo plant met with now and again throughout the eotton 
more eapHiaily in Afrioa, though Iho typo waa dee^llw Ifom a pUnt 
(so Todaro sayn} from feed pmctired from MeecieOi Itn Imw ore ei^ more 
deeply palxnisceted — the lobw being almost hnear—than la the csss min 
Sfw ^j jrniMp but they are in additicil pilofle'tomefttose, while the Iteeds Ms 
COnglomeraled and portuiliy coated with a velvet- Ono of the m»^ stJFisiJlg' 
pectdioritiM of this plant is the uximeiiae site of the calyx. By most 
thie hofl been eonfuaed with kidney cotton frwirfiJ^n*e]i, but 
the true Penumihaen eoltcm nf oomniorcet which they hold tfO be thua 
from the kidney eolteiL By still etheni it \a the original stook of the 
eolton of Egj-pt, on opriiuoit which 1 do not acceptr Ferhaps lie beat popoJir 
name ia Red Fsruviaii^ 

G. periivJftnuni, Car., 17S5-M, 313, t. 168; G. vUifdwJ^ 

FL Ind., iii.^ 186 i / C, reliMwum, Pari part^ but iw>fl 
tf. Cook, WsxU AdavL o/ C<rf. PL \ Watt, U 

tt, 37, 30* U.S. Depi. Agr<. PL Indm. BuU., 1906, No. SB, B. 
indigenous to Central and South Amorica ; is the so-cailcd 
Cotton now met with in inciat cotton'growing countriefl* cApecuuIy ^ 
Africa, where it received numerous difitinctiva local naineai sitch ^ ^ 
of Abbeobnta and iik^ko of the Congo ; and most of the races of 
or short staple Egyptians, auch as the Mil A0, ^ 

J&OMI. 

This Bomewhat obecure specua links tegalhsf *■ end 

It bsf tlho palmieected folis^ of tho latter with the iJifl 

of twigB and (ufx-coated seeds of the farmer. It is aomewhsl flignsnuie* 
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xdl Urn Ammean Wid Afiica^t cultivated (Mttenji tliht pcWMia awdJ paora or ]s» 
coated a valvot ot fUM (e fl. and ^ 

Hi-ii-H«M|| have tlie wora or teu ptlDw, wbiS* tho forms wjth mib-^abrow 

IWVHI (f?. j#wp^iiinn#«H-r M- IkOd 

pnicl 40 ftity nfilwdf that ia to My, they do Hot j 

G- m ex I can Hill* Fodr, Rtloi- CuU, dti Cof., 19^p tfcp vi.g iii.p f+32 t 
Watt, 22S-44^ tt. 39-42^ This liybrid s^m is olten very difficuit 
10 separate from U. purpto-ftiiefnp when iTl foliage. Tbo leav^^ Ate 
broad, flmwth, glabreflCetit with five to seven HAdkting veini and lobes; 
peduncles prolongedp pcpdicela short and flowera aoiall. pslo-cotourodp 
n^ding: seeds large, with thin aaby foiz, and copious woolly floaa. 

AppArently originally proenred from Sffoxlco, but 30 for as known la met 

with tinder cidtiTHtion only, ^ j t tit tt i* v 

Eoxbanzb tells u* that this wm uittedLuccd into Im^ by W. Hj^ten m 
iStWp but ffubsoqiMMitlv ho wms to hftvo eonfuBcd it with Bourbon Cott^^ («■ 

(WITH k imdRavS both plftOte lbo botoiiictl iwiiifi at «- 

sineo both his llLS. drowinga (bo narqiid) ste Itl r&sbiy Mo 

further apparently anudon to tbift plant undor m ^Ing 

Hodod. WlRht, Spry and numy other Indian ™ters refer to lloxican Cottea 
la tho Joumolfl of tho Ajjri^-Bortiffiittuml Sociaty. ^ * 

It h*s, howovw. to bo admitted that some uncocLajntv o£i«ti u to ™ 

Todam aclunlty moant by tba Dimte W- If hiJ ooloiii^ 

lion bo aDHpt«d arbitrarily u tho typo. Iben St has to confeo^ that it ^ 
pot VBTv E^tifui in bsTbaria, In all tho umplw Bwti by ™ that sppro^b 
Tnott cl^ly to that typo, tho plants oStlUT camo from Bloia^ or worn teSsea 
from lOMl pwsurod from that country* m Todaro afUr™ wm tJus new with tho 
pUnt flgurid and deMribod by him But in all the bwl tracts of Amonc^ fmm 
which tho finest Upland and Georgian Cotton* are prooui^ tho plant thcra 
STDirn it almost cEoctly mtennodlate botwMui tlw typo of T 
that of €r. The. lOAvea aro largo and brood in fully fon^ oon- 

ditioni, are aofootimfio ovWI 7“lobed OF only angiod. Tfl tejftim fwjr 
amfwjth. thiclc. laaLhaty and cither vary Itaijy {in forms that approach to Jr. ni 

or ahnnst qmto glmbroUi (in thoao with a cIomt approsimation to 
«- mf^^rfpptipppV Ic Iho United Statea friHh itoek ha* agam ^aan 
Imported from ^obJco. and the admieskon made that the praviau^y elating 
steelu had bean thereby much Improved. Tbcre would thus aa™ little dnuht 
that the improvement that ha* been eon^iatenlly reported fta takmg place has 
ten parallat with an ujidonbted advanccTtiwit from tba lyp* of hirmni^m 
tevardi that which morn appropriately should (from the bots^al lUandMmt} 

^ dmigtiated -fJ, *w*--i«Hiim. But they ate one tod ail hybrids, and tho 
•°s»oslion mny be offeted that they have bc«S darived from jpir^HfuK* 

AtUieona steek. and either «- or w, («- 

the otbar—ifK] ri!^U being tho presumed hybrid conditio hero dnipnw 
Of the mens famed cettona of tbi* aaMfinbUge, tlM fullowuig 
Easy be Speeuaiy nuentloned oi (o) hairy (s.ff. 0|f. Spsd-I fiawa 

■ Allen,^- ‘^ealar/^ » aunflewcr/^ *^Todd ^^and ** Ru*«ll.^- Of tl» (b> fllabrmm 
(arf. ii. Fat- “Willot-i ^ 

‘"Laytea^s ImpruVod." ‘^Toala," “Shine.” ” Simms. Berras Big 1^11, 

^Cuipepper.- Ctoimitew/' “Triumph.^ Gibsou." 

WooL“ Re version* ate iiSao nscctriiedT one aaiynplo of which may b* hora spcd*^ 

•Uy mofilionjocL namely “ Khig^a Improved,*^ wWh comrt eloaer to 
'flfivML tJmn to tha bulk of tlio modem w. wn-jrirtin<*♦“ coltons that to^y 
callGd by the old, but new hardly occumte name of «. air'-wtinH. Anuthnr 
Qlus^tition ia the tendeney for grten-feeded stock tj.'pe pro gCTi 

te produce brown or Rrey-aceded forma ( p«.fj^i«PPNni | aecording m the degtea 
of Bultivatiion or neglect tends to develop and estabbsh the ooe or other anceator 
ttie prasaut-day tnutlh hybrklited stock ol Upltod cetlOM- 

ffMktd^aeeded CoUon* ot the Nfw W'orM.— The loUowicg, among 
ntbet 


EjW*, 


UBpraraL 


Sourbon 


Uorfnns 

apweiM ma y bt spscittllj mentioned in this position :— 

G. puPfiuraso^nB* Pcir*i Lamk., Etu^yd^ 3fffA. Bot* iSUt 

lb, 369 ; Wfttt, U. 250^^, t. 44. A cultivated perennial plant nl which cotton. 
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thi^re flpe i^veml dbtintHve derived ver 7 poM.sib]y from f*, 

Pari, and which coikstitute the BDafbon nnd Porto Rico Cottons Df 

ixitninoTce. 

lire flOt d£l]y ^'l;uit u colled nalcecU hut thft IfLOvew ikiu aiiiiOdl j^ebema, 
Thfty ore perennial plrhnUi wit h Blrcrngly nn^lcd pufpliiih ehddtfl BZHi Dvi4* 

antiea ar witli thm? lobcS OH tbd apeiC, tlio lot^rali orehlng dutwjird« > in H titak 
pelinlw Bl^nowt thorny ttirou^ the growth of KtanduLiM' wan*, lluy I 4 F« 
euontijiJJy insular hem^ tiLd gTdAtdr mucewa lUtainied with iham in South 

fl* QdmpjLnd with North btfSiA- Ttiey tmm to bo nuadlLy Mod ia 

l^oIUfM|llozIeo it ia not uncommon for completely fuzzy side \o 4 p|Mflr ertWi^ 
planlo ruiBod from iho normal ocndJIion, vi*, thd iloodfl nekod, oKcopt for * tfllt 
of met^olcimd fuzz around iha bwlc,. 

G* vltirollurn, Ljmk^, Ene^L Mtih. Hot., ii., 135 fnxcl Avn. PIm^, 
Alm^t ISS, L 2, added doubt fully bj InOimlv, ); Watt* Lr. 255-55, tt. h 
45 ; Xylon arbortum^ Mtrian^ Eiinu. Jjuert.^ 1679, t* 10 x Labat, .Y<mr, 
Toy, aux I*ladc PAtAer^t 1724, pt. 2, 125-31 ; G. htif&lium, Ran^pldiaf 
H^b. Amk, iT^p iv., 37, t. xiih (ejfcl ayn,); G. barbadrme, P^rrU 
del Cct.y t. iii+ (in part) ; G. reltgioantn, AGoittt, Pw, Crti, Gm, Gm.y 41 
(in 

Tho Vin^loaved Cotton waa probably origtiiitlly a native of Cmtrel led 
Bouth Amoriea. to the Amaxon hdmln and tl»o Leeaor ^InliUvt, bul rwrly fimwl 
under Eultiv^atiMh tllTDODhout the cotton of Lho world. It it tlie Eipytine 
long HtAplo, Antdhw, wiiira, Surinam and CbyoiifUiv St. DomXo^^ diuh^ 
Idiipo, l^rbedoa and dthor ooitoniL In like early liwraiitro of this gmoi lix 
groMleet poBaible ohocufity prevail! regarding 4^^ It mighl. ifl 

fact, uilnoiit foar of oonl-radketEoiiH bo a;6!lrinod that thoro waa little Of pe du- 
tiuolioa botweon that spondee and the proBont plant. Jia time advanced 
the form kenwu an Soa Inland Cbttdn appoaj¥d. and to it becamo PuLritE*^!- 
hy motfl authore. the namo e«[ i*bi loat'ing 4pf. to be 

ceptad 4! ^Lonotifig tho ajightly lowcr-grado cottona nf South AJriwica and 
that OTO clAaeod ho ‘' lang Stapled/* It ii, in other werddp highly hholy tM 
thia plant may liovo boon opa of the lUicoatraL atocks of *4. ^ 

*»wrmmm—A plant wlucib k parliapif tho moat rocont additina to the |jri»i 
TAcoa of cotton met with in the worl^ No one deeUa! to know what wia maotit 
originally by «. owj-a^a^**-^ Je nowbeti'^ dxMta in a wild iteite, and !■ ■?- 
parvnily never cultivated except in. the foim nowaday! called Se* Inlaivb boi 
which could Itardly be occaptod as 0?. f/a*. IIms prUient plantt« 

the Utlier hand. ewfitB in numaroLU forma. It i# theinino-lcaved ** 

iiwMt of tho early akithord, who repeatedly apeak of |t ua met widl wPu x 
(Tompleloly acclimatised. TJm? Uavtm are iub^ordata with inaptly eiiJly thrc^ 
oacending lebeo, the tmEturd often pilnBa-tomantooe below. Tba bnsemt* 
Very largfl, ovare roluniL deeply nurdcled. alightly united bolow nnd ofttm p»" 
a«wed of the hraclleta deacrilwd by Cook m weai-il -nwbtuig iHlftplalJctf 
(U.S. dpw. Bttmu PL indu*L, No. bft.) JSaad* hlatic, naked axi 

t|uite free from Mch other*, 

G» barb&denBe^ -tinn-, //ort. Up3al., 1T4§, i., 204 j Sp^ W. 
ed,), 1753, ij,^ 693^; Pluk., Aim. u., 172, and 

f. 1. (excl. all Hvtu) : Wigbtp lilttsi. Ind. 15411, i., 57-64, t. 2 Sbi 
f.c. 265-95, tt. 46-8 ; 8«a Island CDttou, ., 

This emlirtictB all the highar-grAde long-stapte enttona. A fihruhby 
knewn only in b atate of cultivation, nnd miaed immlly *a an annual, 1*^ 
glabroua nr nearly od^ except on the IcAf^atalkii ng d vama and the uiul«^™ia«i 
of young loavoa. 

A* lunsady auggeated, there aeetfui ev'orv prohability that the 
who accepted tllO nniiio M^^ did not realiae tltat it meant 

thoibiime plant aa tlmt deoi^iatad fJ- rMfjMlirm. By eultivatiofi 
hotfover* n highly BpooLoLiaed raeo, known as Sea lolaiid*'"' preduoP^^ 
which by reoent autbuni tba linnean mime #?. became 

rwtnctciji, ihongh Tocioro, and following him soma other hol*fliAl®T Jai^w 
give the rtew atoek the name of 4t. thua li^aviisg 
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m a ^ apeeim prt!i*tittfc«i by immy to OkUI, but known for cortAin to IW 

botimWflJ wriW-r. The fonndixl by LitttiweJi may bo uLd M ium on * 

Kw iisMn #tfl3 prowryoii m tho Bzitisb Miwftunir and ibiit vpiteimen ewtninly 
4ffc« mow ctrHioly with tflmJt.. thnn with the unKlrim Sen Ifllimd 

Canon o[ Amorieiu 

AUhoLiKb repwitedtv intnnitiood iaha Indiu, 5 k* Inland Cotton hoB, in fto 
lorAJitv,. nro\^ n hum^ It 1* pomiblo^ howrv-nf. that it miRht bo rahi&l pro- 
flnibly In Ow Andamnn fiftd Xioobnr lotiuidii wvd in ■onus pArtn of T*^iniWi'riin. 

C, bPMStlenHei Mcicf*t FL Jam., i-t 72; Wattn 295-315, 
tt. 49,50 ; Bamhagia, tjrborea di Ftmaitihuco^ Ztmtmi. I^oria Boi., 16 1 5, 
40-4, t. ifi ; Vav., WiUd., Pari and othef??, ne« Linn. ; 

ff, acvminaium, FL Ind., 1832, ui., 180 and MS, drawkif^ n. 1598 

(fmsndrnaiuiHi rtfi'Miwm), etc., etc. 

Tln» Chnin* KJdnoy, Rrmtilmii, Rnhim Pflmikmhuen And Co«ji Hieu Cotlen* 
iyt popukir writera, ftltd in Burma it U iA«idjnn-iPrt oolton}. It wna 

flnt dfftnitoly alluil^ to by John I^ea. who lived in Braiir in ISST, nnd vstoId 
a huitm^' of th«t cwimtr^'. Sir WjJWr Ediot, (Ene^ikmtf of tbo piiml n- known to 
him Ln lioutli Indin, colb it pnidi {pnJdJ paUw ami pnmidi pnJti (tl»a w'^vailh-pvinfTh 
hJinVM tluLt df-noto thn hi^h ospoctatiomi that wore nt one ticiin entertmnod 
TtgaMina ibia plant. Tt wna oppm^ntTy tlsj? tint nf tbs long-HtnpIo «iky 
on tans of tlio Now World to rtttfn^t nttoniion. So&da were ctmvnyKl by 
Maiyfirnf and Qth«4ii, and the chain oandition m well fiRured hy 
•eeifl# to b*vo been nooeptod M A pwiduirity of aU cottons, bofico X-obel < 1 &yq( 
tbouflht be impeoved on tlw picture* of *'■ ^vnn thirty yours. 

IHnviously by Fucbsius and Mattbiolus, by adding a kidKwy«l miiM of «ven 

Ail the nntinns of tb* world mtn for a tinw to have vied with each at her 
in the attempt to oeelimaliec the Eraiilian Cotton, and in each ftow coimlry to 
which taken it obuined the nonw of the regian from whonoe imniediatoly con- 
voyed; aecordii^Ly in tiiirmaT, and also in iSio jVntilliM> it ias colled * Siam Co tto^^ 
and in India Ava Cotton," etc* Roiibtirgh tolia uO in the ^13. edition of hts 
Fhm Indiw {prerer^'ed tn Kew) that he Iwea™ art^tiainted with it through iwed 
iwt Wni fjoio FiirukhrtJMil, Mr, H, St. CiwsrjjB Tutl™- (Momlwof thu Uiurt 
of l>ireclom Pf the Ejlat India ClCliU^^pany]^ obeervoH that Lady Haptings grew it 
•t Fiit^-gW. 411(1 Roger Muni, in ISOS, edOreseed the RmI Coitipwy 

eo the cauaca pf deterioratian, pf f'cnmnibueo and Surinam Cottona Tnm 
we know that p^r to Roxbur^^a hnowWlgo of it the* plant had boon axpen- 
FneatAlLy tried in many purta nf IndLA, 

It 40 , Ibemfore. perhaps nifct to be wondared ai that Uiis oolton lias gal con- 
aiderably more wddciy difltributed and 14 moreover more frequently met with m 
ilatefl of aeelimatiimt iii-n tlian is tho OM* with any of t he other Now and eottono. 

Its lai^ caHida, oomppet maim of aeeda and tlio eopieus coating of flow natuitil ly 
n^nveyed Lm- imprupainn of great vAliue+ and falac expoctatiPlW were raiecd, unly 
to b* riMlisly diapplled hy compari*QBa of jF^iold to acre. CiradOkally+ however, all 
intcreat (or nearK' aoj in this pwiipiilar BrAitiltan CTetfon died out with tim appcM-^ 
saw fint of the Upland Georgian Cottons, tlien the Mexican Coftoos, and finally 
the Islaml CotlPUa^ ail tmm that ceuld he raieetl as anmi^B und 
fail fpr ahqrt periods. The prwent apoeiea in lnl>4ti eauntrioS Aowrdmgly Cell 
into a stale of tipaipk>4P nej^ect and eitlier disappeared or snrvivMi am on reea^ 
from ciiHivaiiion ATHl beeamp tlw wild tree cotton of meet popular wntere. tlw 
prfrpBrtim of which hove been the willHe’^the'Wisp of nearly each derodr for the 
P*»t century in t3» world'ft cotton areM. 

If I am ^rrect in heliei.irig that ihis piuftt. however, reprwHsatB an imTOrtwl 
■tago in ih 0 developiiHinl of &a (inn long iiapleo of tb* Wiwt Indjeii and tho So* 
of Amedeo, it is not by ony mt*ne devoid of intoresl to pe™m mteresteu 
hi the. preducGon of new and Irnproved race*. But as met with in India to-do^ 
b ia etf no value whBteyer+ and tho expoofcatione recently ads'nuDed regn^mg it 
*Piifcd aiWMTP Tl i nu l y poem almoiit for oertain doom#! to domppeintment, pimre op- 
P^red to ad past OKporlsuco with the plant. St may be said to bnva j^tained 
winmnrcLal importanco witiun very rWtricted areA*. In Soiitb Anwrlco^im 
tadigeflcma habdat—it li regardrd M of ipeelal value bBcmiHO of il4 r^istonce of 
tbn dtsepure that prevo disjwtrOiis to other cottons. In Guatemala,, for exaroplc, 
si i| beUrved bo be immOino from weevil- 
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/, ADULTBRATiON AND DBTSRIORATfON.—mihmn fOr. Camn^ 
ISl^t urged tbat it was impossible to bo too sttootl^B to Ute 

shipping of pcriottly clean cotton. The adiiit^mtlon aad detorioratico d( 
rridJan eotton has thus engaged attention for fully a century* St. George 
Tacker (to whom reference baa been made above) wrote in 1830 A report 
On (Ae Supply o/ Cotton from India {ef Et!^porit on C^iUim, 

Silk^ and Indi^ pnbliebed by the Company in 183fi^ 152“75l h order 
to aocount for its depression in price and deterioration in qiishty. K<^ 
gives ten reofloiis. Eoyle (Cu?/. nnd Cojiuil of Ut^Uon in Ind,, 1851, 
5S1) deaLa £rcqiiently ond effectively with this qnastioi^ ''When the 
cotton,” be eaySp wbirh the Native grow^p “ \a intended for sale, ths ryoti 
have little enough encouragement to hoatow more care, either in growing 
or in picking their cottonp for they unuaElly get no better price for a gool 
and clean, than they do for an mdiferent article.” So again .ludma 
cotton is, howeverp from the shortness of itsplcp not well suited for all thr 
purpoaea of ibe English manufacturer; but it is much more dcprveUteil 
than it need be from the dirty and odukerated state Ln which it ia sent 
to market*” Mention has been made that [about the time of the gfe*t 
cotton famine^ ISO 1-5) notice was forcibly directed to India aa A future 
country of supply for England* An outcry was shortly after madB agtln^ 
the adulteration and mixing of infenor with superior grade stupla^ Ihu 
led to tho passing of the Ootton Frauds Act {IX. of 16€8,and th# Ain«nl- 
meat of 1878, Act VIL). 

Wp B, Wbbart fSecretary of the Chamber of Commerce of UpfHjr 
India) pnbluhed in I89t a iVofie on tAs AdnU^^ion of CoUon in whi^^h h# 
shows that the subject had agitated the minds of the cotton msichants ef 
India for many yearsi He points out that a report issued in 
examplsp gave details of the deterioration and decrease in outturn even Ebes 
observed. Wlshart then remarks : There is now no boTm fids market for 
our infeiiof cotton. Native hand-weavers cannot work it; the Chiw* 
found out, Aoma yearA agOp that it did not pay them to use it, and now our 
Continental euatomers can and do buy an article tbat suits them equallr 
well at a proportionately lower price. There is, tberefore, no outlet for 
such cottons, and Native growers and buyers have naturally taken ro 
Asaieting eaoh other hy bulking the inferior and better stuff ptaduerf ia 
each district, the mixture conatittiting a quality just A little below that 
which spinners want*” 

In August 1881 a conference was hold in the ofSco of the Dir?cEor ^ 
Land Hecords and Agricnlturep Foona, at which proposals were nmdo with 
a view to preserve and improve the quality of Indian coEton, In the 
year Sir E. M, James (at that time Commissioner in Sind) ttrew * 
Meiuoraudum on Cottoni This was widely ciixmlated by th& 
Governroent, and elicited many valuable opinions and report*' 
Chamber ol Oomiuerce of Bombay^ for example, issued a vary powan 
reply, dated November ll, which fully expressetl the opinioa 
upheld by the Government, nameJj that while there was much newi 
effort at imptovdog the atock, penal louiiLation waa undesimhla* _ I*® 
years later (Feb. 1801) the Hon. Mr. Bomanjee Petit (himself a 
mill owner J ptegsed on the attention^ both of the Bombay Government sn 
the Mill Assoeiatioiip the seriotis eonsequencoa of the 

of the Indian cotton staple. It boa now actiinllv come about that bo 
China and Japan have begun to produea coarse yams of their owd, an 
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hikV€ tboa cOEUDi-^nced to two of tbo most iolportjint outlata for Indian 
^jtpDrta* In con&equ&nco the necssail^^ to ailvancQ Iww boed borne borae 
on tbo mincls of the Indian mill owners- Infltead of Bpinning *s thair ^oat 
VATOB they bavp bogan to think ol 90'^p but for thii poiposo they 
i^oire to import mw cotton from Eg)T*fct if oot oven irom Am&rieo^. Intli^ 

OD longer poeaessea n cotton auitod for that pnrpoTio, and the adulteration 

ttid uniing of tho staple hnt^o ttitis very nearly poxatpsd the industr)'. 

in tonsequsiico the OdtOFT for legiglation has once mixe been miaed: it 

liAjt been urged that s law requlnng the locsJitr of production to be stamped lUMumtuaiU^ 

on all boles of cotton wouM have a bigUy beneficial result. Others look ^ 

to the eipectationa of Sind, imgnted by a sjotem of canals that may 

allaw of the prodnetion ol the high-grade Egyptian cottonii, as the most 

hopfuJ indicatiod of the future. 

Thus history repoata itselfp in no commodity of conmicccfi with greater 
Fegularity than in the theories and practices of cotton OTowiog and cotton 
trading. One leaeon alone seems to stoml out through the po^^t decades 
of the Bteani'pdwer cotton industiy of India as tinwavenjigp viz. the 
convictioti that when the time comes for India to asaurna once mom the 
t6le of a producing and even exporting country in the finer cotton goods, 
it miist sFther have improved ita staple or discovered a country capable of 
meetiDg its necosaities in fluitableiaw dbre. A lew-grade staple such aa the 
hulk of that grown in India to-day is utterly unsuited for the higher class 
niOLkine-niade goodSp 4 ven were it put down at the mills pure and clean at 
a price below t^t procurable by any other power mills in the world. Thus 
it has been shown that cheap production is not necessarily oeonomio 
prodkiction. ExpensiTo labour means higher intelligencep with compensa- 
tion in quality and price. O. P. Anstin (Cotton Tmds c/ ihe UnUid 
IWOp 2^) points out, and wdth mneb force* that the low wages of the 
Indian cultivator are na real economy, since they prevent cotton ouLti^ 
vation on a large scale directed by intelligent supervision. Ketrugmdo 
agricuEture, such os haa characterise the Indian cotton trade for a century 
pest, must in the end fall behind in the race for commercial supremacy^ 

//. impro vement of 5 roc The cultivated eottons of the world tummt luii 
have been raferrod to t Siree great ateas-—[a} Aaiap (h) Africa, and (c) America. 
but it has sometimes been affirmed that the first two can be taken 
tether and spoken of as the £u££y-seoded Aaistic and the others as the 
uakerbseeded Ameiicati cottemSi^ But it is not the cose that all the 
fnzzy-Beeded species ore Asiatic, any more than that all the nnked-seeded 
are American, Morsover, the seeds of wild cottons have either a fiimly 
altering coating of wool or a readily separable Hobs. Bat there an? both 
and cultivated cottons that poeacss both a Iuiue and a floss. As 
oheedy mentiouwl, Cook [U^S^ Dt^. l£K>0, No. 88) thinks the 

’*^>1 maybe a necessity in the protection of the seed from the enemsaa of 
me plant. Certainly in moBi wild formsp such os and still 

“wore so fj, l>ari ffp the wool is so £rmiy and intficitoly orumplod 

^ omnnd the seed as to proves veritable proboacis-proof protection, thus 
rinsing such seeds to be described as naked, the compacted fan having 
**^ped detectiom But of purety wild species the following among 
poteess a short velvety coating around the seed Jf/ijr-AMcaifii 

fa native of California); (of Mexico); Sinrfii (of 

Australia), and (of the Hawaliau Islanils). On the 

band, the following have naked seeds;— jK^rAlf (of Eoet Tropical 
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Afriea}r ftnU fartrHMe fo( tUe Folyn^aiin lAl4ikljt). In [Mksiiiig h 
be li«rfi added ih^^t no Aiiatic incUgciioiifl cottoo W n tioked ^ed, ui 
lurther that, with the fuxjsy^seeded Aelatio forma the bracteoles aie Matted 
below, whenaaA with the AraericftU fiiizy-$ 0 e<led rottooji the htaclwlfl 
are tree. The appears iic^t theieforcj of these peeuiiaridis in certiin 
eultiA'eted ot long acelLmatised plants tn&y safely be leganied as dcDotmi 
dehnite Inlliieneea and not accidentaJ sports or climatic adaptatioiu. 

It has Rornetimee heei^ upheld^ but with little jtintihcatiam that tli« 
erosalDg of Cusay^-eceded end naked-Beeded cottons (or of Aha tic and 
Amedcati cettona) was impossible^ But there is perhaps no Eabjece tm 
which greater diveraity of opinion, exists than in the value or even pm- 
bdity of hybridisation of the species of One set oi vriieii 

affirms that it is difficulty if not impossible, to prevent hybridisation, while 
another stoutly upholds the beJld that hybridisation h ol no prartkil 
valnOj if they do not indeed go so far os to deny the poasihility of ita Accom^ 
piiahineitt in nature. A parallel to this diversity (and perhaps a consei^DeDt 
unc) IS the degree of acceptance of the epccii^ os establish^ by boruiuU. 
Seme Writers, such ia Todaroy think there may be os many as M sp<cia, 
while othcrai such as Parlatore^ reduce them to T, and Aliotta m 5 species, 
withnumcrouB varietiesand cultlvftte<i races or hybrids under each. Bu¬ 
chanan-Hamilton went further and reduced all to 2 (or perhaps 3) speciw, 
viz, the black (nakedj seeded and the white (fuE^y] seeded, with as a iliinf 
the red (f.viX'At) seeded cottoikSv In fact the controversy rcgonling da 
number of apecies dates oven, from before the formation botanicallv of tip 
genus hut I venture to think it conki never hive existed 

and cannot exist to-day^ when the undoubted wild forma are made the 
basis of clossUication. 

The eotidiction as to hybrids may be exemplified by the writtap 
of two of the moat recenh authors. Aliotti CriL 

6'ott. gives an elaborate atatemeut of the races of caltirated 

cottons which he thinks have been prcnluced through the cross-hreeakg 
of his five spocie8~(/^ fmrhtKiense^ fJ, fj?- orAwiritWi 

Cpf, And O- hh^ntunu On the other hand, A- Gnmiiuef 

Professor of Botany at Poonay Bombay, in his recent report (TA<i /wJws 
Cattoru^ 10O&] reduces all the Indian cultivated forms to fr, 

He would, moreover, not appoAf to regard hybridisation m of my 
ticAl value whsteverv He observes that the so-called species and hyhfwis 
are merely cultivated races evolved by time and environment hoin OJ^ 
prototype, hut he nevertheless odda somewhat pAfsdoiically 
are capAble of being crossed with larility and that their dcaosndanli ire 

fertile. Si4d 

Alter many ^'eorn of carvful Htudy of th* IqcLljui co ItoM, botli ^ 
uid ihe berUwimi, I oitl cOiuiiRimccl to join Wflue witU Aiiot^ 
htft nhool in. thinldiii^ tiybridiSAtion hju plaj,ied on import ahE ivJe, ^ 

not of CDunipe prepared to rrUilCD the injNotrflJ stocks to five fpmn- 
SatisBad that many of the more highly priEod cuJtivall^ eottoo* Siw 
boiiuilcolly (thou|di it may b* convenient to reutia for ilwra #peclfw 
ar#' coco# 4uad natiiriU hybrid# (#0iruo of thi^ more TOCeftt artificial 1®*^ 
peloction to mAU^s reqtiiziimimtA and to cn^^mnent. T am at 
the ATfny of worker# in Ammea who not only say they h*ve 
form# by cTo«itigv hwt who regard that oj^ncy m of the 
importance, TtacO^' (Dabney,. ColOm PiarU, Ift&flw 

the cultivotod veHetioe, tcnierkii, “ Although the pWla from e ^eoe^ 


B# fertLlieing Peterkin with Alien, 
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Tula ihml ths ohoTdWtHjr and hliblt cf the futtire plant Trill l» nwi* Um thom of 
the foiDftl* P«™t. whilo tha fruit, tb« boll and ita contonta, will l» mops likn 
thoM of thn iiUllo pnjioiit." Bo ngnin. " Tho tocdnnOy of tho to vary Irtm 

the tvniflnl form of but- vaiiety will b* back tOwniri* it* cngiiial fom rathor 
than in onv Othor direction" From Iheao and nSOhdikH ronaidotatiom ri doubt- 
iMi duo tho afflnnstioii tbat. from ona or two planta .pooiaily eultivatod and u 
a conMWUanca of camful lokiOUon a( lOortB. it might ha l^bJa to produoa all 
the oWef tjpaa of cultivalad oottoni. Honoo it may bo aaid th^ With low otlmr 
oultiT’atod plantf ia a itw>» rigid mlEiction of aaod nuoaaaary than with oottoiu 
HoraovoT. tliWO aaeiiia littlo donbt hut tlmt hialortealiy it c«l ba ahowti tb^ 

II. airvntiini. ti- Uild . OB knOW^ “ 

H (a-day, aro thomwlvT* to a larga extant hybrid atoolu. It doo* not foiloW, 
howanw. that (III hvbnda may ba fertilo, atlll ]«■ that they ran b« mvaMhIy 
again further hybridiHod with fn»h adOMtml induoiteoa, aaranhAg to tto fanoy 
Of tha operator- To tha naglmt of thia oopsidonitiOR may ba dua much Of paat 

fvlurv in hvbridiflationT a ■ *i- * 

Ose ai tha mml vaJtEablo And jptmiatiDg thH it tmt 

writlfiii by Aottm C^uuion, Afitilled cf Mybnd Cotion [in 

tulL T(nrtv Bol. Olub, IWJ. The hybnd 

rH«nt^«n wa* prQdu< 5 dd -(w wa lira tflld) betwowi latand C&tton ^Oon- 

nation brand) and Upland Cott^iTl {fCScndika bwd]--®- x 

a. and tha hjphrldB wTcra Coeuid lerttla. It Up bDTf«v*iv j uat poMibw 

Ltiat Uia plnnt apohan of aa «- fh Hbould Kavs boon U. 

Or MLlrnFiHm/for until about 18^6 Uplauda wm hy Am*rie*li oothnra 
Knatly ■potm of under tha botanical uomo that mora proparly boknigfl to tho 
MlniihuTanaan aioct. All JuzEiy-'SoOdod flOttonji ol’tian+ in facrii fogarclta -M 
oaa aod tba wuoa vpwiH. It loUowi that to Kwtire unifonnity and pacuiion 
m the laboratory ftid in tho vxpeTimmtul tnmu tho foi™oat ooiwidMatioa miMt 
b* tho aaoaflammaiit of tbo ipooiaa boUinically that it ia intflndad to m^i'ieatigato. 
Until BuaSi Icnowlfid^ haa l>€)4il obtainwi it would bo pftif-STablo tfl iildppt ramo 
arbitrary nomanolatnra aujell aa a unuMaHoal ayatom, r.jr the K2 of geographer*, 
father tbnii to omplDy a fainlftodiiig jiurgan oi bouiuieal namoa, 

Aa a hiftono tact in Indian hybridiaatioa it may ba menttMlfid ttiat m 1S44 
Mf. Alaa, Hume of EmaohoroaMd wani^^Jiiimp with fr- 

Ma obtained a plant that bad fill tho good ol both parentH. 

Tbfl IcavH wera tboaa of only larger add morohaixyp and th* doweri 

»wd Wd with a yellow ring in tho throat- Thil intoraating now form* ^ un- 
dpobtod hj-brid. yielded iU crop withia a pmod of two moatbe, mnob aa m Browli 
dMS?', and the Sioaa wa* tury ail k y. Tho SombAy Ubainb«Hrt>f Commeroo m prwaed 
the opinion that the cmaa waa an oxModmgly valimbVo Odd, Eurthof tnfarina- 
tion wifl, however, pobUfllaed rr^par^g it, Hfld the plant KOdu to h*%W died out. 
The ciroumiitanco in moatioiiod to ■bow that croana liro poaBibla, 

Under tbo ordars of tho Oovemmenit of India mueh haa boon reoently dono 
to diKover tho ■nila mit 4 d for cotton gNiera!ly» and many v^liable eipomnmit* 
b*TO boon oonduoted with omtic Eonh*. Wbat would appear the loromoat c*®' 
Kdoration baa, howovfir, nntil iwry tOCfOtltly boon olBioat cntiraly MflloQtcd, namely 
the attempt to imptovo the indiigonoup or long aedimatiaod atoclM- Royle, for 
example, repudiated with boim warmth the opinion attribirUsd to hjm^ that 
iba gmateat attention Hhonld bo given Id the eotton of Ihe ooimtry (.Uini!^ and 
Cent*, of UoMon m Jndw. For a good Eew paat I have 

imiformly nrgi^^ and 1 repent that rtcommandatson, namely, to make 
FogPBM it ia imperative that an exhauative amt idantific mvoatigntioa 

ooTidEicitcd—a aart hi eenaua taken—oE the eiwitwig atooka, not Only ei India 
hot of the world. tWidiniaibei aiwl othar cauae* which tend to prawn'OW dnatroy 
Ined or bad pn»perti» have to be thoinijglily aatablkhect influcmsw of 

hybrhdhmtiaa hnvn lo bo worked out on a ■oientthe baiii by to*tif»g tho strength 
Ot ■trun, trom this specie* or that, boflt amtad to environment, tha t^enoieo 
cultivated form* raoogeiiaHl and eystematiorenewal of itoch in each locahty 
*®®®pted a* a oblisatioii. 

A Eew ysarm ago I drew attention to the cHtabhahmefit oE Steam ginnmg 
oil over T-ndi^ having creatod a new danger, namuly degTading' 
sqdalaaatkm oE ■took. Nowaditjw tho oultivAtor* over a wide araa carry the prodnw 
Of than- lialda to thwo fACtoriea i all ara nriked togstlirf. w»d rrturTiod to the 
^tivacor* In many caaoa luaV ba atterly uiuajted to tho fiollla on whinh it 
W to ba grown, Tlw spoeiahaatkpn ul H^LuriM of natural idactiOQ is Ibua boing 
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rapidly ojfoc^ by Fww blyMMA of i;0Entnorvia1 pniducLkn. |l bm f 4 >U 3 iil 
ludfifla to nr^ tliat ouHivalors tlu>uld r»f?rVP their own lupijUAt oF 
Tli*y are t^HS poor aod too i^iuQ»nlr KJ d^p ftO, mkI^ itwreovcr, am cmly ffwqiaHiUy 
m tho lumdfi of th^ nioiiey-larLdoTa- (Soo pp. fSI 1-2.) 

l^tly aoDtluKT av^l haa cmpt ^[radhiaiiy iha oot^toh tralMe of Indu. En^^aaJ 
haviai^ luLapted her nuialiiiifiry to ihn steadily improviiQ^ Nl 4 «piD of the UluiAl 
ebart Stetoe, soon bcTceniD unable to Viork up the short :StaplM of India. But in Gf^ 

iuaii^> Japan and India itself, special fmcLoriaii ware built uith tbs object «| 
mfutijiR for ihir lowur-elaus gtKHls nnd working up tha worldV aupplijiH of skHt 
atepkn. The trultlrdtorswufu DWOndiz^ly told that they would get no ntofp fctf 
A lOKu; thiUi for « short staple. In o^*^ary dutriot there were both hij^h^eliH 
and ibw^ieliiitat itaplos. The former n- lower compensated for hj a 

hi^bi^ pTf£«. Tlio ttnw oonditldn untumliy liictAted the univenjal subtlitotHS 
of the lower gm4as. and an ngrictilturol djegradation in oonsiMitienod wm rarrkd 
acroas the fnTuntry in a remarkabiy short spAOO uf time that iiiay uks s 
century to elfaco. .iVn ofHelal OOfTSipcndcnco July+ 1&03, ocpt^ni a letlff 

from one of thn Enoat influential Ktiropoftll mcrctian.t4 of Indie, whkh puts tb# 
pnwut poation teraely by uarratin^ ihn odrantagea of tJia or jfiri piMl 

Adtunofr^ Hit of the Central P^viimwi and Berar :—{a) |t is an earlier crop^ ihui cDibling tbs 
tb? etilti valet to gel n i:iuiEkiir rotum : it riina eccordin^y leas risk df in j my tnm 

early eeld weather ; (e)it iaa bnedier plant, leas liablo te dleelwi]' or to ^tenortr 
tion frnro rain ; (d) ft ipvee n lurger weight outturn of but; {t\ it coedhs inlo 
market olcAnor th^ the other gtades. 

The feature of eorly ripening is most important . Tlio annuel eottoiui of ladis 
havD often been spoken of 14 OOliHisling; of two kin. da—those that take Hffkl 
months te ripen, n^ those that reach linntiirity iu nboiit manths fn>pa wwiJif. 
The Cottons fouxkd on a ddop, fnelstui^retuiting', black, loamy are of bir 
Hirst olasSr They aro usually grown as puire erdp% and thn partictllar mec rnrl 
wi ih is often rcQuirkably imiform. The OOttena df tlie second DlniS Hi^ccuf dn 
saUs; they ate producM nnminLlly as mixed trope and miinif^ the grestisl 
posaihle vntiability. The mfluenca ol raittfah, both quantity and seaa^ b* 'ol 
\dtal imporiante. 'nie vicinity of Bombay town aojd south of the Konksa,^ 
fiinoe it posstna^ double tlie minimi of Broseh, i^rows next to no i?ottafl* 
although the eoil tnay bo highly Buitable+ l.caaljLiiQ 0 + tike much of South IndiSf 
that hare two rainy seosone poseosa two widely different cotlonorOp*. Itis Ti'rrj' 
largely in adaptation to the conditions of sed and clifnnte tluit certain coHaoS 
flofaUtetioPL owe thoir auponoTity or the opposite. ITm anbatitutioa. for oxiimple.ol uaf'^P 
for superior grades lis^becn pdmUrily the result of the demand for dist^iMp^ 
but the change has to many culllratcre been all the tnofa accept Able that tbr poiat 
roquirud was in their locality lutidicr t&nd Icea risky. 25ome twentj/ In thirty 
ywum ago the Central t'rovincei liad a fair proportion of bani {aupcHof 
nlativo to its jari (or infarini: caiton). Tc-day the crop ii uiainly ja"- 
former could be Spiminto yarns of 20*a and upeveia to 4 C['b ; the latter csn fsjc^ 
ba used for mom than oounta up to IftV The fiohi oottenswore the w6™ 

Ghat cottons, luc-h as tho Hingangliat of cevmncrco. The fori has a vety ilwi 
Stapliv hut is oxccediiqiJy hardy and pro lifl ft. 

As manifeitljig the praicnt pcsitiim of cottcu and its deguBaralU^H ^ 
acme of the features of the pregrammo of improvement that may ^ . ^ 
Dacca Impcretiii^ly nDceosary, the foDowing jottingi regarding tlUJ famed Di»^ ^ 

Cotton, Jaay bo usefully set forth :—In view of tlm aborts presently bomif ^ ^ 

volop tha industry of cottan oultlvntion in BengnL it «eqma dewtahw tw*. 
opinions of the corlisal writnrf be briafty iniUcatod. J^ir. Bobby ^mrn^J" 
R^dHl^L of Dacca, fumishod a inp^y to an mquirj made by th* East IntU^ 
pany, and ibal npAy k crtw of thoeorlint accounta of Doeeft (in fact of 
ootton- It is dated l7S8, and aponka of the staplo as the fin«t cotton 
world, producing cloth of aatonishing beauty and finonosa," Tbo ^ 

have Wit An anhimL, and to have afforded two efopa in the j-Um, 
eg^ m Septemhor. The tbst WA4 the most oeteentaad and obtained W 
ptTw, but wOA ILoble to failure from long dn^ug^t or Irom violcni' stctiJi*- _ 
moderate sboweri wore highly benoHoiAJ. In th& volume of Bopofts on 
SHk and Indigo pubUsbod by the £IaAt Itidia Company in 1436, there^a ■ 
written by St. Goorge Tucker in 1421^ CoWoh from liriH^h _ 

ill w’bieh be difCtiaaes the soperier cotton of Doova, He calla it 
the hMt varwiy perhaps of the RasUim oottona. It is pfodil»d 
quantity, in thodatricts oorth-wast of Oaotm, ami is never export™* I “ 
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o( otibor porii tb 4 C^OUlllX^^ Tbu tcndoiicj a£ tlio flbro ta swe^l in blwi^ks 
IB tbo critedQD by wbioU iim w^avcKra j udgD of iti qtukliLy, byt whc-t^r it d«>Mdi 
on any adikcrtHit prti'Pfirty in tbo cotton itw>li. Of on tbo watet uE&d ui tlrt 
ing is not- knuv^» tbni^H thoTo im ivoaon. to btibovo ihtht it Jb prmcipoiiy 4 «iiLg 
to tho lottor. TtlO tbread mAmifnCtiuiirii At I^Ujnroyi I 4 rbk!ii wu nporVld 
^ir. Bobb, the CptnxnAcqud. Roeidont, to hia'aH tbA mOBi, ii foioxul by tha iruiwi 
at prueent to bo Aiq,unl to tho llinrfbd of the b€«t nuj^n^ or to ewelE the lout If 
bleoobed in JDoecat but the roveniO, M Mx-i Bobb dwirtboA it, IT Ube WAler «T 
Diunroy bo mod in tbo proeoea^^ 

LABtly^ Son tifejrf- Affrir 8U$t. nlfln aaj'a: Tbo cEjtivatWfi 

is not now dono half »0 euirofully ao waa tho cbm at tbo time oJ Dr- 
TAylcr^ Tho 5ddl ia piopamd by two to fomr ploufchicgB and as EiUiliy hanopinv. 
Futtowb bjo then ilittwn a cubit BpartH and in tnino furmwo OOLtOn ioodl- previou^ 
moiiitcnwi with dufig-^watox am dropped in thickly. Whun the plBOU cot 
tboy axo ihinnoil to a dlatanooi of a foot from ono luioUior^' (See ChLtQii4PB. 
la Bengal. Jpv (KITi) 

Impiovomont, wbcn Bcnonalj contemplated, will liu-vo to be imdertBltrei 
not nt & f^reat central farm for bU India, but diitrict hy distnet- TIm 
establishment of seed fuMna tor tbo supply of specially improved indi^en^ 
stock—A aubjoct 1 bad tbo ploaiiire of TecommeDdiag to the coii 3 idcr 4 tlcin dE 
the Soientibc Board of Advice at tbeir fimt mcfltiog—is at present eamattly 
engaging the attention of the agricultural eipcrta of tba GoverwnHii 
of India. It rmy, therefore, enffii^a by way of concluding this brief slnmli 
of the present poaition and Imowledge regarding thepoasibk metEodiaw! 
results of improvement of cotton stocky to rccapitukto the iMiii id«aa 
Improvement w poasiblo by (o) Selection of seed, in adaptation to enviicfl- 
ment and trade requiraments; (&) Hybridisstioiii an addition&l 
to attain these objects ; (c) Acclimatkatioa ol priaed foreign otecks* 
three methods arc in 1 ndia receiving consideration at present* For 
the cotton districtSi selection from existing stocka seems the mwt bopeW 
method. It may be saidp howevefp that in the discovery of flbftolulely 
stocks* hybridisation is often of special value. 

The Government of India have recently appointed, on eipert ^ 
of cotton experiments. The resnlta so far attained in selection 
crossing am admittedly of a tentative nature, but Garnmie's first mport 
(A-flie m fAe Clw* Jwd. C<fUOH$ and Uross-hr^in^ Exper*t Fjjkwvi 
lWl- 2 ) maniiesta a useful start as accomplished- The endeavoi^ “ ^ 
Bombay Ghsvernment to bring the vast tracts of Sind under Bgypti*^ 
cotton throngh the supply of cheap canal water, would seem to oi^ 
much promise^ and m the public press rcpii^ted mention has t. 

Diado of the high prices realised for the cotton already pioddc™- ^ 
may thus he confidently afhrmod that there does not 
sufficient reason for doubting ilie sucoess likely to be attained 
thnn in other countries with tbe production of superior (j| 

only untoward anticipationa centre around tho willingn^ nr 
the Native eiiltivator to advance with the timee- [€]. ' 
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itL CVlTtVA TfOi^ m //VOM. 

I. BOMBAY Am .SWa— Watt, f.C. i34-T, 139-S4- 
Arvm mad Prxfda^tfon. —According to the offirisJ 
Statietica^ the total area under cotton for I90WJ in the Bn 
tricts WOE 3,605^985 acres. T^e most importaut localities were 
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1,201,673 aqres ; Dhftrwar^ Ml ,950 ; BijtpiirT 456,&B4 ; Aiitnedabad^ 

340,602^ Broach, 214,609 ; Bind, 218,0^; Btlgaum^^ 183,207; Ahmed- 

lugai, 70,626. The area of cottoe in the Native States of the Bomhaj 

pMideac^ is an important factor in the Indian cotton supply. Thie ^me 

In 1904-5 to 2,570+9&B acres. Katfikwar has nsmlly one to two milUon K^ihiwwmt^ 

icT^i and Baroda half a milUon acr^ under the crop. The Native Statea 

and British districts together thus show the Bombay Pnssidctiey with a 

cotton area of 6,176,970 acres in 1904-6. The yield lor the same year was 

693,000 bales of 400 lb., or a,189,2&6 cwt. Tins catimated ar^a and yield 

ior the following year were 6,106,900 fLcres, yielding IjlITjOCX) baleSt in 

Ikwbay Native States); and 266,000 acres, yielding 79,000 hales^ 

in Sind (indtldjng Native States), giving totals of 6,373,900 acres aiwl 

U96>000 bales. The Fituii Mt^morandum lor the year 1906-7 gives a total At m^^ ^ 

of 3 , 996,499 aorea lor the British diatrictSj including Sind^ and of 3 , 462 , 85^1 

acres for the Nativa Btates, a grand total of 7,463,3^ nctes. This estimato 

ii uid to 49^ per cetiL in excess of the average of the preceding ten 

E Xhfe catimatod yield, during the sania yonr is 824,062 bales in tho 
h districta {including Bind]^ 1,071,243 bales in the Nativa States. 

The total is thuj L895|295 bales, an increafl* of 132'9 per cent, on the 
yield of the preceding ten years. 

Tjw//rp.—In order to arriv* at some tangible conceptiou of the local 
And fomlgD intnresti in the cotton of this Ptesidoncy* it cnay be useful 
to analyse prodactloo and supply in the li|ht of the ofRcial returns of 
trade bv rail and river and by aea coastwiasj^ from and into town and 
Pteaidency. The most interesting feature* aife the supplies drawn by the 
town ^m Kathiawar, from the Presidency oI Bombay itself^ from Bcrar 
ind from the Central Pro^dneeH, The adjustment arriv^^ at shows the Pre 
Bidcucj in 1905-^ to make a net export of 2,166,696 cwt., and assuming 
this to be drawn oxciusively &om local production (vis. in 1905—6, 1,1 L7 hOOO 
halca or 3,989,285 cwt.j, a bnlauco of 1,223,509 cwt. would be the net 
Mpply retained by the Frosidency. Lt ia ncL of course, nccecaarily the 
case that all the actual exports of a tract of country are drawn from, i"^ 
own ptoduction : an error exiata in nil sneb caloulatioiis which ia elinainated 
by dicing with the whole of India, and for a number of years, not on* year* 

It is uaefuh however, to ignore such erroni and to aiialyBe the dgures as 
they stand. Accordingly, the port town of Bombay is shown to have 
httpertod by (intsmul tranaactions) mil and by sea, ooftstwiae^ 10,683,^2 
®wt., and to have exported by these routes 261,070 ewt^, thus showing 
e net import of 10,322,582 cwt.* and, adding the foreign imports,, vix. 

168,li^ flwt,, a total net supply of 10,401,420 owt. The foreign export* 
tsxtemal transactions^ came to 5,289^691 cwt., and thus there remained 
S,!!) 1^729 Cwt. as the supplv for the Bombay town miUs, or, adding the SdoaKr HUfc, 
Pt^^cucy surplus (vii. 1,223,509 cwt.)^ 8,415,318 owt, are shown as 
available for the Fresidenoy and town of Bombay for the 
year in question. The town of Karachi imports, by mil and river ap- 
proximatelv the amount which appeara in her foreign exports, vix. m 
1905-6, 709^57 cwt. In 19Q5-6 the total imports by rail and river 

to 799,721 cwt., of which the PaojAb supplied 427,486 owt.^ Sind, siadL 
sluiijfltaB much, and the balance came ^om Raipntaiui and the United 
Provijices, 

4||r4cirmrnt/ Opermihns.^X full aocount of tbo method of cultiva- 
Ihm in Bombay is given by Mollisan^ of which the following may he 
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Bcc?pt*d ft* * fiuniRiBty. The soil of Broftrb ia deep ftnil 

of moisture, nud over the greater j>art the *nniml ramikll exceeds 3G 
irLche* on an average. The crop h bowti aa soon ae possible sfter lJ» 
mooscMPin seta in* in June or Joly^ but owing to the efiect. of the hairr 
rainfall, two or man? sowings may be required before the swb gennimk 
satififactoriLy. Usually tW SAllle field gron's cotton evety second tmt, 
«tsd In intem^ediate years thfr ground may lie fallow or grow ono ef tht 
ordiimry rotation cropa^ Manure is raroly applied oftener than once is 
three years, and fifteen loafl* per acre la considi^red a full average. It 
should be tbomiJgbJy decayed and applied preferably before the rdos. 

Saiift.—The crop thdvM beat on fairly deep blatk soil, with a minfall 
of 30 t^o 40 Inches, and it is grown entirely as a dry ctxipi Tbe tnoat 
sultAble hoU ia the so-ealled *' black cotton soilj^ which may be found 
in some parts to a depth of five feat or more ae in Ahtnedahad, Broach and 
Suiat; but cottou also succeeds on much shAllovfcr aoils^ 

it&tMiua .-—Genemlly the crop lis grown alone^ but where the riijiM 
IS heavy and the aoi| tetentis-e as in Broach, rice In the same or m aepajsto 
rows in often subordinate to it. Ci*Nnufltrt*f gram {t'lrfr 

are Bometimes sown to fill vatancied^ The m/i eotfcmi of 
Kaira, etc., is, on sandy loam sodi, alwatis grown a* a row crop with 
{Pmnifieiui/t or pulsca- The principal rotatioii crop 

with cotton j* fudt but this may be modihol 

according to dis^ct and aeason. Thn* wheat ia exteustv^y grown ta a 
dry robi crop on the cotton soils o£ AhmedAbad, Idtt^ 
and a mijcd crop ol fuuer (t.V</frur/M and aa 

crop* in Broach^ etc* 

—Preparatory tilling begin* usually in the hot weather h^ 
collecting and burning the stubble of tlie previous crop. Two plpoghuip 
anti two more harroa inga may be required before the seed is *own^ but the 
amounti of ptepaxatory tillage necesfiar^' depends on the previous crop. 

5«tf.—The ftceda require special preparation for sowing, as they 
generally cling together, owing to the lint and fujSJG which may still adhere 
to theuk^ This is accomplished by miiong them with a thm plasf^r ^ 
cowdungt mud find water^ and rubbing the ploateted seed on the ck*s 
network of a Xativo bedstead The seeds can then be passed through 
seed-bowls and tubes of an ordinary country iecd-drilL If sown alone ths 
freed ij drilled in rowa to inches apart-. About 15 Ih. 
is the usual seed rate. Two harrow^ follow one drill to on^'^r tlu? 
and smooth the surface^ If the OMdlinga are damaged before they 
true leave*, the crop should be reBowu^ if the season haa not tan 
advanced. 

When the seedUnga are about 4 inches high, the emp is ^tfdlnanlf 
intercultured with the bullock hoe and hand-w'eeded. The wcakhai^ s^ 
then thinned out and the plants left about IS inches to 3 feet apfrrt^ 
in good condition, but if backward or stunted they are left clow 
The plough is finally passed hetwesn the rows lu September ot 

Ctvf.—F lowering begin* in October-Kovember, and may 
Janunry if the raius arc late and favourable-^ Pickijig usually conimc*^ 
in January and lasts dU March or April. The crop i* picked at short 
vals, ^ the cullivatotnaie afndd of their fields being robbed at nifht- , 
beat time for picking is the morning, as tbt lint is thnn. clean, owing to 
dew on the foliage. 
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CtrL-TlVATIOK 
in 

mad AecordLog ItQlliiionT the Averai^ outturn of seed 

Mid cotton together in tho Fwideney variee from about 300 lb. per 
Ktvi ui the Kanidtak to aa high oa 44fi Ib^ ia aome u'eiJ-oitltivated holds 
ia Brooch^ Tiie proportion ol ckw to seed cotton lb on an sverage about 
oiiR to three. Tl^ toiftl cost of cultivatioD per sete in tbo Surat liistrtet 
he (stitnfttes at Sh. 21-13 aniui^, 

Modificaiian-^ oit la Surat tho sversgo rainfall is svintnrj^ 

slightly heavier than in Broaob, but the soil ia not so djcep nor so dense. 
and there hi lose risk of seodbii^ being destroyed by rain. The rotation 
cropa aro mcMtly k^ari}^ whereas in Btoaeb they are mb*. Juar is tha 
principal rotation cropp al'U'aya with a subordinate nurture of w'hlte iuivr^ 

Rice k never sown with cotton in Surat« 

The principal variation hi cultivation in the Kamatok is due to the tmAimk. 
tnotiBOOug^the south-\rcst between June and October, and the north- 
«ut between October and Decorober. If sowing were to take place in 
Junc^ ns In other difftricte+ the Dhsrwar crop would ripen in the middle r>bvnf, 
of the north-e&at monsoon and the cotton be damaged by raim To 
prevent thisp oowing usually tak« place in the Latter part of August, and 
msy be eveu extended to September, The seedlings are not thinned 
out to the same extent a« In Broach and Surat, but are kft comparatively 
nloae togetheri. 

In Kbandeflh two forme of cotton are gtown^ the one on black and the KhMoMu 
other on light eoil i they generally occupy the same field once in three yean. 

The light-soil crop yields beat with heavy rauLfaU^ the block-sdil crop 
with moticrate rain^ll. The seed rate is 10 to 12 lb. per acre and is 
iowiiy i£ poosibk, by June- Picking begins in October and is complete 
in Betember. In cotton^pickltig, care should b« taken to avoid doss 
whith LB discoloured and damaged by boll-wottu, os such obtains a poorer 
price and its presence lowers the average rate obtained. 

In selecting seed for next crop, care should be taken to Bocnio bolia SMd atiwUm. 
from the largoBt, healthiest and most copiously Eniiting plants. 9eed 
ihaiild not be taken from plants on which any of tho bolls are A:^$ctod by 
bcll-woTTn. As a further precantion against boll-worm^ cotton seed 
should, before it is prepared for sowings be steeped for rive luinntas wiaiiint ch» 
ia a ^ per cent, solution ol copper sulphate and then dnod in the sun. 
fhoostrouB eSects on the cotton crop may be produced by sadden at- 
rngspheric disturbances. The tnoet tfyitig consequences are duo to heavy 
riiidall, frequent changes of wind, cloudy weather and frost. An 
abs^ct fiom Mr. Walton's //wion^ o/ Coefen in Bomha^^ detailing the 
'Wous diseases catise<I br these coaditions, is given in the ilictioaori^ 

(iv., 70). 

Exndc —Except In the Xamitakt whens an American cotton 

hiui been ncclimatised, foreign cottons have failed to tato any very pro- 
niioent pkee:, in this connectinn mention may b* made of the attemptn 
of the late Mr. Tata of Bombay to grow Egyptian cotton beyond the 
Qhata as a crop in tho eight months of dry weather that prevail 
between tho monsoons. The result may bo said to have boon a falluce., 

At Poomi in 190D two Egyptian cottons wore tried. They had an nn- 
healthy appearance from the first, many of the bolla dropp^ before they 
aiftfr ripe, and both together gave oii average onttum of only 401 lb-, 
hut and seed, per acre. 

Area xnd Prudiri^t/ow.— In the Final Mtifiomndum for 1S06-7 
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on QQtton-growing mindifl, isati-ed by the G^vomment, the total am in^iiid 
and Ita Native States was 245,549 acres. The method oi cultivatleD i* 
Sind dj£crs cooaidembly from that pursaed in Bombay. The rajn&iJ] k 
eicesaivciy anmllp and the greatex part of the cotton u cnltivaEed bj 
brigatian," An nnfaiUDf aupply of water can bo procured from the Indav 
Two methoda of Ctdti^'Ation are employed. By the furst^ frequent wat«rvD| 
is necessary after sowingp and the seed is sown on rldgpss in hokf 
la inches apart* after the surface has been inundated. By the second, 
no watering aft-er sowing Ib required. The only care necessftiy is to 
keep the earth about the steuiH loose and free ^ui weeds. 

In Upper Sind the crop is sown at the end of Febni^ or 
beumning of aiarch, or BOmetimes as Late as Mayor even June. PictusiE 
ormnarily takes place in July to August. After pickings cattle are tumea 
on to the 5eidB to gtazo^ but the roots are left for a socend yean Fanu- 
yard matmro is usedp about maunds to the b^ha. In ether parij 
of Sind cotton is not eultivatod till tho canals £11 in JunOp and the crop 
conseqiieDtly is not picked till November or December- 

Coitoci*-“Uiilitc BombaVj the ejcpedmenU with Eg^pdia 
cottons would appear to have been successfuL Ju a report on the Mpen- 
□Muta carried on at Dhoro Ndro^ dated August 30, 1904, Mr. F. ^ftther^ 
then Deputy Director of Agricnlturep said of oj^mouai and ahtmi cottots 
ths t they yield a minJuiuin of 1^50(1 lb. of seed^cotton per acre. The pliute 
wor^^ irrigated every £ftee& or twenty days^r at the rate of shout 380 cubic 
iiietrcB per acre. In his opinion the esperiments so far conduc^ hive 
sufBciently demonstrated that on perennially irrigated areas in Sind* tbs 
Egyptian cottons can be grown nonuallyp and would presumably give 
Oven a large jdeld, but the proper time for sowing would be Fehniarj er 
March, and not. os now*pniCtijedp Juno to July. He further holds thstover^ 
irrigation is often praotisod on the JamiAs. The report ^ett concluw 
that if the whole of Bind were put under perennial irrigation [througb s 
dam constructed at Bukker) the potentialities of the province f^ oomn- 
growiitg could not he surpassed even by the United States. Mr. Fletcher < 
experience in Egypt gives an importance to his nttanmco on the qurtCiott 
of cottoti^growing in Bind that carries it to a higher platlorm than tne 
Bangniuo expeetatioiis of many previous writers on Indian cotton-growuig^ 
The area under Egyptian cotton at present is 1^500 acres, hut ll -ft’ 
Fletcher's axpectationji are even partially realuod. the future may 
a grcatlv inciicssisd interest in this subject, much to the advantag* ® 
India. [Cf. Watt, f.c, 225^.] . . 

[C/. RrjH Cvk. and Cwnm. Comn in Ind., 1851. 333-40*; 

CoUim fft lAf iVcf,. 1S52; Ann. RepL Cn Cotton, Bomb. k^ia' 

Co>|s Exp^. BoTnb. PrtM., 1800-1000; Exp. Fam* B*pi- FeonO, wJ: 

1894-5 14-6 f 18&5-0. 18-9; 1800^7. 33; Surat Farm, lOOO-b » 

llKe-3. 33-5; Exp. Farm R^pt.. Bomb. Frt*., l»03-4, l-I^; 

Affri. 189A No. 8. OS^LOO; Cott^no of SoutiuTn Mmviha 

and F-*r-wn Coibmo, 17-8; Ttxt Oat- 1807. I J May. iwl. 

MotLinca. Textbook Ind. jiflfW,, IWl. ML 215-24; Pionexr Mait, I'bU 

8 ; Timat of Ind.^ Nov. 0, 1904 ; Sly. .^pyptwpi Coitoa irt 

Ind., April im L. p%. U., 103-8; Flelcliiyr. Improv- of Coitona m ^ 

ia AgrL Jo^arn. Ind., 1900, L, pt- iv..^ 331-89.] ^ 

2. CBSTI^AL PROVSNCBS Watt, U 131^^-*^ 

MBtf Frnrftfcf/ofl.— On an averago of the fivo yeara ending 
tract under cottoa reprisented 23^60 per cent, of the total cotton 
British India. In li04r^ there were 1,492,323 acres in the 
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ProTicM and 3,069(024 acrea in BemT^ The eompatative impOTlanc# of 
tha various dwtricta may gathered from, the retiirns for the year named : 

C&vmAL Pkovikueb—W aidha, 404,405 litPBa ; Nagpur, 404,411 ; Nimar, 

29«,36T; Clibiildvsrara, IISJSO^ BuRan—AmrAoti, 715,127; Akola, 743,263; 

Wim, 476,311; Buldlna^ 421,768; B^aiin. 362(050; and Ellkhpur, 

116,591. The yield for the same year wm 472(000 bales, or 1,692^857 cwt., 
in the Ceiitral Pro^dncea ; ? 55,006 bales, ot 2,698,428 cwt,, in Berflf. The 
fi^tmiated area andyidd for the year foUowing werB l,506iOOO acms and 
M7p000 bftlee in the Gentral Provincw; 3^97,900 acrea and 483^000 bales 
in Barar ^ giTing totala of 4(783,900acres and830,000 boles. The final fore* in 

wt for 1906^7 shovra the total area for both the Central ProvinGCB and Berar 
at 1,862,087 acreg^ Of an increoaeof 45 per ctfal, on tbe deceumsl averagts. 

The yield for tbe aamq year is e&tiiaatod at 860^984 bales^ an increase of 
sboo't 8 per cent, on tbe previons year. 

Jnil/Ar.^ince 1903^ the 6guios of raUbome traffic have been laUMii 
rfituined for the Central Provinew and Betar conjointly, eDDseqiiently 
1903-4 is the last year in wbich they can be diaextaaed sepamtelyp The 
Bemr lailbornc traffic in 1903-4 shows a large export and insi^ificant 
import. The net exports in 1903-4 esmo to 2,049(881 cTWt., by far tbe 
major portion going to tbe town of Bonibay,^ the balance to Bengal Fro* 
ymix (practically none to Calcutta), ^mbay Presidency and tbe 
Ceatral Provinces* A fairly large amount is usnally shown exported in 
ftwaa of local prodnetiDD. indicating possibly a coiisiderabla traffic by road 
that escapes legistra^on- In the Central Provinces the net export 
AUHiunted in 1903-4 to only 848,967 cwt., as compared with 2,049 ,881 owt. 

Ui Berar* The difference is due cbiefly to the large quantity the Central 
Provinces import, viz, 143,822 cwt. in 1903^, far the largest part of which 
remea Irom Berar, Eajpntana and Central India. Ab^t the whole of 
the exports go to tbe town of Botnbay^ an insignificant gnrpins ^ing 
to the Preaidency of Bombay and to Bengab In 1905-6 the net exporta 
from the Central Provinces and Berar together nioonnted to 4,229,617 cwt* 

AgricuHunl Ogt^ntJoas. — In Bcrar^ (f ri hm i ii tl fr imatiMXM 

in the proportion of one-tenth, is generally associated with tbe cotton 
rrop^ but in the villagss to the aouth and above the Gbats, l^jra 

and til sometiinm 

tcplace it. Eotatidn is regarded as absolutely neceasary. On Hght soils, 
cotton is nsnally rotated with fmr only {Sur^fnim but on the 

rich black soils of the plains, cotton, juar and a ro6f crop are rotated alter- 
“tely, A plurality of crops ia generally grown in the tbUd year, separate 
parts of the field being devoted to wheat, gram, linseed+ or lakh {Lfitlf^rtm 
irifs), and these in their turn are abo rotated. Preparatory ploughing 
B not carried out every year, as it is considered to impoverish tha soil, 

'uJeas manure bo subsequently applied. The advantages of manure are habiuw- 
ffiereujghly onderotood by the etiltivatois, but there a great difficulty in 
Berar in obtaining a supply* Foudrette is considered bestp and cowdung 
wtnea next in order. Green soiling is sometimes, but very rarely, resorted 
Plongbing generally takes place in December or January, as soon as 
^ crop of the year is removed. The fields ore alwap cross-plonghed, 

Bartowing succeeds ploughing, and in the cose of uuplonghcd fields ia the 
on^ preparatory operation. 

^••'rf-^-Sowing commences with tha first fall of in the early 

P*rt of June. The seed ol the previous yearns crop is always used, and 
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comid^nible qii&tititica. The mfwrta ooiue cbiefly from Bengal, the 
United Fftjviiiceftfc the Ccntml Provinces and Bcrar. 

AmtCt/LtVtfAL The Mill Am fertile though light. 

Ttiey fdJI under SUdtllelon^ai third elim, ^hi’cH y'mitU the Becigole of conaldpm, 

^IIh^" plpint £s grown &■ n imscd erop^ miuB^ly with rff, arAdr (mwa I Hrfirn a| And 
wiq (rwfn tn Hn Jw nrrtM ). eto. Ths gTdund iH pToparsd by plaughing nnd ifuuiuring, Hkfiium 
The H«d u then sown bro4ldoavi in the month of Apnl or Junt?. and the land B«P4bw- 
inuicbediatdy niter in lightly ploughed ikhil later eti ftgnin ploughed. Picking Hmool 
M mnnriirm 111 October and ia oompletod by the end of tlie year. 17» coat of cml 
rulliviliEoii haa been eadnkatiMi at Ita. £5 pr acio- [C/. J- Fefbea Royli^ I c. 

1(11^29; MiHUicott^ £,£. 243-S^ ; Middleton, A'Ojptiiana CoIB£m% f.c. 

4. 126-31 ^ IBI .—ArvM Md Frodui^tion .— D,E.P., 

Madboa cidintmly grow# about H per cent. o( th& tottori crop of Britieh 
lodia, cr fl’2 percent, of the entire cottoa btcb. In 19CM-B tbe total waa Mndran. 
2,007p3Si7 acnea. The principal dlMricts ate usually tb* following (tbe 
figartsft denoting tbc acreages in 1904-5) :—BelLari% 408,388; Kamnl^ 

2i&,0<i7 ; Tinnevelly, 250^521; Goimbatorep 256,948 j Guntiif^ 210,487 ; 

AnanEapiiirp, 171,051; Cuddapah, 127,854. Ybe vield for the aainc year 
wia lS2pOOO bales, or 471,428 cwt. The eetiinnted area and yield tor tile 
following jear were 1,634,000 acres and 14S,0UD baJea (528,571 cwtThe 
kleat BvBiinblc bgiiiea for the year ending UcEember 1906 show Bn isdi- 
mated Brea (miyofiaari) of 1,544,000 aerra, tilth a viold for tbe same period 
of 151,000 bales. 

Traffic ,— ^0 moat noteworthy point regarding tbe trade of Madras 
IB 1905-6 is the fact that tbe exports from the Proaidency exceeded the 
outturn. The net export was 864,947 cwt.* or 336,376 cwtv in excess of the 
outturn, which wAa drawn from beyond the Presidency, The Madras porta 
had a net import by rail of 932,336 cwt., and by sea cDostwiae of 10,195 r wt ., 
thus giving a total import of 942,531 cwt. Tlie foreign exports came to 
900,179 cwt., and this left 142,052cwt. as tic supplyof the Madras town milb, 

AtiatCULJVtlAL OPEffATiOS'S.—f^inai PiMBt .'—^TlictO aUW two fufiiH ftf in- Twfl 

«li®isiMKte coUou uminlly fp^>wii id Hadmn one depending «n the lusuth-wHt 
KMHueon, the ether on the north-OMt, The former i* sawn betwfMsn May and Swwa, 

■fuly, the latter,, belwcon Sciptemibev And ^rQ\'«mbBi'- In 'Tinaav'eUy both aro 
■avn in the auua uaaoh. October to November. Iil the Tamil diidricts tbusse emps 
STB known Off vppam uid iMuienn. The uppam crop ia geiuimlly fiowti on black 
eottou mo^. the finddfn on red or gravelly noilH. "nisSfr produce the four eom- 
^lerrial iorroii kiKiu-n bm Tinnnvellya, Wwi^ternS, Cdounjtdiw and Salema. Mnnurp yiman 
»leldoEn adulf^^ hut oowdung or weCid^Hhoii may rtontetimei be lightly icattered 
the ground j *md if oeiLtle Ore not petmitted to hrewpe an the firldflu tl» 
imvtrn and twigo of the prevtoui y»r oft^ remain, and thus vory poeBibly can^ 
dMMailn;)tn onoerep toAnotlier. Irrigation i* aekloni reaerted to, and tbe renyrtj tfriciOotir 
hei to df 3 p 4 >nd for Om BnecfifafuJ growth of his crepa on tlie periodicaJ raini. 

exceptional caaea eotton lbi grown ceiiLmuou:plyc but the general jUp nH » t a«JS CicfK. 
practice ii to have a rotation. The principal mtation Ctupo are Jbnin^ ( 
tjr>a*i 4 rHl[j»ii«ii^ 4 fM wittHtilliei oioo e 4 olon 

m^uMrmrtf) acid horw or Bengal gmtiL If Uic land *• eloon^ three plough- Ft«i|biAfr 
jags before sowing are ordinafily hut mom may bo wmemary. TTie wjit 

« piouglmd 111 n drilor oonditlon than for grain CTOpo- 

which hma to bo prepared oa in other proVlflPMi, it genamlly 
hroodciurt, and os a rule the onniia stock tS oown oVfir and evor again. 

The teed ram jj, about lO Ib^ per Aorv. In oome diatricLiL, however, it ia dlill^ 

•jwn in parahol Imoe, Bltematoiy with pidae. The eeedluw appear between 

third and aovanlh <Uvy. Wlren they are throe wceha oJd the plantation is 
^^d'^weedad, and tl» pfiw e sa reputed ttmea during growth. Tho WsMlliiif, 

hogin te dow^r about tbs fourth and ta ripen their fruit almut iho sixth 
^nUi of their growth. In aomo roHa thia do«a not tedte plooe till tiuft ■eighlh 
2 ^tith. In Thmc^'oUji^ hownVan the fint blooma appoor in the third la-onth 
Otter sowing and the hret boUa open in the fourth month. 

Uiavr—The poda, as B rule^ afe not pdktetcd m they ripen, but are aUowed 
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14 friDJiiiL iThtil tll4 whoto crop of iHo Aoki b ready. Tha dnu of 
vaH^ according to lUo dialriol and tlmo of mwihr, from JoAuary to Augovt. TIm 
cotton crop in a[ad™ eoonis to be flpoofaUy liflhio to tho atlecka of nuRm^ 
inKcis and ftmgal pareflitjw. An ordlliaiy trop o£ cotton fin form of Boed-Boltau} 
m TinnovoUy rUM Irom 7&0 to 900 lb. p«r aoro^ whdo lb. tA etalrd to be • 
fair averogu aU eorte of ^oll aro taken Jnlo con^^e^atiOD. Tho onl at 

ouJtIvDtk>ti vAf^ eonHidcrabiy in diJBfcron,t dutrirta In AnjwntApnr ii 1 h 
been eolimatod at Ks- 2-13-12 p« am; in South C^nam at Ita. U pef Wt, 
[C/. Biwlutnan-Hamilton, jjAmupA Atyeorc, ric,, 180i74 iLp 221-3^, 

254, 31^, 326-7. 450-1, 045 ; Hoyle, bt. 404-537; Cadula. l.c. 2B3-3; 
J, Talba>V Ulieoler, ffond^aai: on <?attena Colf, in Madftu P«j.. Ji&&2s Giibbk. 
A/ofi. &/ CwJddpfli Ifl75, 20L-4 ; Xkholacm* A/an o/ f7oi'in&al&r«. 13J57. 

252-5; Colton in Afodnw Prc#., DepL HuJL ISBO, No. 9^ ^ IvWd 

on Oroteih of Comn in TinnrorU^, A^. Mad., jBtdb 1391. 

IhUddloton. l.c. 7-9 i Jtfpt. on Operaik>At A^. n*pL Afod., L003-4, 5: .lf«lPa* 
WieMy Mail, Sept. S, ; Nov, 24, 1904; P™. A[?ri,^tJort. .Sk. Hoi, 

Aprii^imo 1900, 28^31. 3fl-7.) 

MYSORE A.V/) COORQ.—Ana ^nd Produciion.—Th^ Mto. tiDikr 


cottoD in 1904-5 was 71,000 nerw and ihe yield 17,S57 cwtp or5,000 bal^i; 
in ISO &-61 76,-000 acinzs witli the saiDO yield+ Tho principal diatricla sTt 
C^t&ldnig, Tunikurp Myaore and S^biinoga^ Xhe fuiai estimate for l90fr-7 
shows a total of 89*000 acres and a yiold of 10,000 haJra. In 19iKi^ 
Mj'sore had a net export of 40,287 cwt,* or 22,430 cwt. in axeeaa of Ow 
estimated outtum+ AUnost all went to Bombay Frovinee* wlutfl jnuH 
quantities found their way to the Province o£ Madras, the Madi^ p 9 tti 
and the town of Bom bay» The imports came (rom the P^ov^nt^^s oi 
Bombay* Madras* and the town of Bombay. _ 

Cotton is not an Important crap, and them is little of an excep^n*! 
character to be recorded regarding either the plant grown ortho metnm^ss 
cultivation pursued-, except that after giving a crop the plants are cat 
close to the ground, and in a month a^er the succeeding rainy scaaoa thry 
produce a second crop about twice as largo as the &at. Thij appesn 
to be one of the Jew records in modern times of tbs pruning at cottei^ 
Hove records* however* that in Gujarat the red'flowered plant w*s 
regularly pruned during bis time J1787). The older writers 
frequentLv allude to the practice prevailing in the West Indiss. P’j? 
f.c. 94 * 259* 286, 309* 322.] It is curious that it should have Aop^^ 
Mysore, a coimtrv closely connected with one of the once famed 
cottons. [(7/. Buchaoan-Hamilton* f.c. 1807, L* 40. 203, 378-9* 41K ^ 
323-4,351 ^ Lewis Kice, *1fy«jrc 1897* L, l25-6d 

B, P4jVJAB.-A re* antf ^rpdncr£01?.— On an average of ™ ^ 
yeara ending 1904r-5 the area under cotton in the F^j^h 
7'3 per cent, of the total area under cotton in British Iinii*- ^ 
the Panj4b area, inoluding the North-West Frontier and Nitivje *r a 
woa 1 , 747,000 acres and the yield 1^492,857 cwt., nr 418,000 ^ 1 “^ _ 

cAtimated area for the following year (1905-6) woa 
the yield 205,000 bales, or 732*142 cwt. The W forecast for 
gives the area aa 1,408,000 acres ia the Panjnb and 81*000 
Korth-West Frontier, a toUl of 1,469,000 acres and yield of 
The moat extec^ve oreaa returned for 1904-5 wereLjallpiiTh ^ ' 
acres: Lahore, 142.62!; Hissar, 96,862; Eohtak* 95,8^; 

92,859; Kama 75,008; MulUn* 70*342 : Oujr 4 nwila, 53,4^; 

31,155; and Montgomery, 37,474+ 111 the Korth-West Frontier, 

19*650 acres. ^ m 

—The net exports from the Paajih in 1905-5 ani^> 
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568^307 cwt. As tbe outturn in the same year was 732,142 owt., it thuft 
fsice^disd tile net eiport by l€3,835 cwt. The la^t quantity goes to 
the port town of KamcM, wbilft considerable quantitiaa sSao are consigned 
to thfl towM of Bombay and Cikutto, The importa oome chiefly from 
the United Provinces. Ddhi ia the most important manufaerluliiig centre 
in the province. 

SoJIi, tt^—Thtf »0 or too Ponjib ii ^^rally well Buited to tho 

tt33tin.EiQn of cotton. If iffigatful or iitojoct to InuddaEion.. All kindB of ptoductivo 
loib apponr eqimlly wt?}\ pdiiptecL Mmuto ii froqiiently applied, and wrigiiioa 
sLther Iby CiAOlo Of w^lli ii tha goncrtl rulo. In »nw uE trie aojtorn diitriet* 
rvtton ii fniid aa an imirriijBtod crop, but pearly flJwoyfl in jiooiliorui vlioio 
tt» jouBg plants cEui, if lUKoaaAry, ba a'atored. from a iwiglibo-iirinjE tank. Tho 
crop ii gpRorally mixed indth otlHifir of which the eoffiiQonost nn? lu, melons- end 
pulaca. ThtougliOUt tbo oiiatwi diatrictB it ia th* uaual practice to iow 
tnhiM-tti, rfiMJinaJiiHw in BtripB olonj^ the edgo of the cotton finlda, or in 
alloftuite rows with the crop. In the CcftIraJ Pnnjib CnrtaJn hj^minoua crap* 
(flpeeiH of .WrNfvr^i*. Triyan^nn^ etor) aro commanly sown wicb tho voitocL, 
4a an aftccr crop to bo uaixl M fodd^ for woll-hulloi’k*. 

ScHcas, Cnf^ ole,—Tl^e period of aowing varim in difloPBut pam of the 
provinwi and la lai^ly influ^.nood by tho rainfall and the rwo of plant grown, 
u aldo tbe altitude of Inooslity. In. GinTf^ton frora March to ^lay it ia aown near 
Walla. or whore thofo ara other meunA of irri^tton, and in Juno to July on fmti 
l*>i^ Afl. Boon MM too flrst abowoni bltHttikr In ahahpur and otoor dutricti ^win|n 
gfifKfraUy go on from the tnldidJo of Fobrimiy to Iho end. of March, and in ■woJl- 
wBt«rod huidff to April or Mny, Tho Bwd la aown broadiLut At about too rate of 
8 to 12 •aera to tin# Acre. Tho crop roquirca to bo wtxdsd nnd watered Bot^eral 
tmwM during growth. Fioking takra placo about Xovranher end Docenibur. 
The podia do not lUI ripon at Dnce« and It ia neoeaaary to go ot'or tho field aevnraJ 
timc 4 . Picking oughl- to bo cOinplotod before Jnnuftfj' owuag to the dan^r of 
Iom from frost. Itw difficult to give a procles atotoment aa to tllO OC»t of cultiva- 
tinn. it dill oca conakLcrably in icuno diflkricto, and largely doposdi on the iiH]th[>d 
of [nrigatioii and tllA Uto or net of manum. Ofi land, both irtigatod and numUlud, 
the highpsti hgufto quoted are in JalandharT Fa- 37-J3-4par aero; tli* lowi^t 
Hi Jhang+ Ra. lfH>-0 per acre. ff7/, Stoykr 301-B ; MedheOtt, frC, 1ilS-2S, 
^^2; Stewart. Pb. FL, 18(S9. iW- Gaz. Fb., I8SW-1M2 ^ SmL Rept, 
Jo^nddr, l&M; 123-^ ; Middleton, La. J4-5.] , 

A'jsjb’m/r.—Lawrence {Fdlls^ of Kaehif^if, lS9a', 540-4) gives the 
following ADccunt c>E cottoru It is feunfl all ovejr Kivshmir up to ccrtAin 
elevstioiuL Never leas than thffte ploaghirtgs am given betoM sowing, 
aimI the cIod8 lire also pulveriBod by mallets. The serfs are soaked In 
wiirr and tnixrf with asbeB^ but boyond thia tho plant receivea no 
inanuie. Sowing takes plaee at the end of April and in May, and 
tboot 48 seers oj[ soed are sown to the acre^ It is onltivated only lor 
home conj$UDiption. The onttnm is generally st&trf to be about two 
butinds (154 Ibd psT act®. 

UNITED PROVINCES.- Arem and Pmdtictkfn^^On an ftverage ot 
lbs five years ending tbs cotton crop in theso Province* repreecnto 

about 6'S per cunt, of the total cotton ares in Bnttah Indio. In ItMM-o 
die aiua, including Native States within provintial boundanesp was 
1.201,ODD acres. In Agra, the districts of Aligarh, 152,407 acres ; Muttra, 
v AgTOp I18.5&U BuleadsliahT, 109,570 ^ Meerut, 76,566; 
btiwab. 61.090 j Ham^rptir, 62,029; Cswnporsp 52,363; and B4nda, 
1J,59L In. Oudb, tho districts of Hsrdoi, 11^016; Unso, LQ,Ti6 ; and 
Lucknowj 2,579- The yield for tbs same yesr was L3l4,285 owt., or 
360,OCX) bales. For 1906-6 the total area for the Provinces was 1,372,000 

and the outturn 394,000 bales, or 1,407,142 owt., while the final 
^injate for 1906-7 give* an aren of L489,000 acres and a yield of 638,000 
Ib connecriari with this subject an interestifig article by Moreland^ 


SoUh 


Stmd. 


Catt, 


Kaabmlr. 


iv^ 100-1^ 
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Oudb. 


l^rfkliirCk^ lit 
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/Dura. Ind.f 1300^ pt. 37-43) on the cotiilidoiiB deteuniimig 
tlie sown vath cotton in tb 0 United Pro^iiicefl BbonM b« cooffiiJtd. 

TjTtf///c*—The net export trade of the Uiiitesi Provincea amouiited b 
1905-6 to L4 97459 cTrt.p or 90^012 ctrt. in excofla o! the outtitm^ Ttfl 
exports Went chiefly to the portfl of Bombay and Cnlcntta and to ilie 
P^njAbi amall quantities a bo going to BonpL RajputanA and Oiotnl 
Iridin. The imports lai^goly came from the Panidb^ EajpnUim tud 
Central India, while smaller quantities also eamc irotil the Caetiil 
PnivincM, Berar und tho port of Bombay, The chief manufactuiipK 
centre m Cawnpore+ 


T.-wetde 
Low TUU, 


TWd, 


Coil 


4Fft; ^Tlie beat f^Adc of eolton soila in the Frovioc«» 4» rkh 
lofUBfi. which juw either mannrcKl or rc*p mmo from naumn 

applied to n previoua crop. CSotton id ftlso jprOwn otl poor sothi diich m ti» m 3- 
cnreaiu troeta in the ueighhaurhood of great d^'nri. At pr€s»it ceUon 
eppcjin to hem iko dahnitif ploec in ths cmpping la vogue^ whkh ii 

aaid to be partly due to tlie uncertain dUfrlbutian of rnoiFaJl and fha 
yjiFotiain nnltlrn ol the crop, partJy la the low yieM and the niutow teargia nf 
profit mofUly aeoumd. Bubble 0 / Xan^*»r-Itop/Hl CollOPU ## Caewpon 

JtintiATi, t tiO I, SB) Huggpftt* variDUif rptationji which those inteTOitod BbeiAt 
caUAiilL On Itie tiOtfOr cliuaea of ooil tho crop ia genrmlly grown itlcne, 
where TawH of ctrluir wj* SOWA at inlfSTviilA of ft to 7 ynrdat but on poor grioaid il 
ii iilmoiit invarEatily MiiociatDd with four or five ^borrlinate crepa, whicli: 
orAor and iti are the chief, ^ubbiah roeommenda particuUdy in the 
of longcr-titaplod eattoiu OH irriii^blo Innda, a mixtUTs of eotton ami maiw m 
nitentnto rowa at a dintancu of 11 10 2 foot. The ieod is BC wn hreodi^ttit |^[?tl* 4 a% 
about the midiila of ituzic and then ploilghcd io. The laod rate if about 1 Eo It 
More per arm. Irrigation ti appliocf only to nbotit one field in wven. Fwiioj 
CO liUnphOHi abouL the beginning qf OotoWraiid tft in pragrew fr»inl then till the sod 
of JaMlHiry if not nut short hy frt;)*!. If the phaita are nllowml to mriMniift'™' 
JanuJur^' and ilirn Wolcrvd and hoed tw or thr»w liiueo^ a pocaad 
bettor m qjUanflty and quality may Iw ahtJlininl in May and Jillw. On 
richer oloetH of irrigalod. land Bufabiati given 1 -KJ to 230 Ih, of cl&iin fibfft m “ 
average nultutti per aero for tho rainy-weattuT crop, and about Oip mneh for 
hot-weather crop, giving n total of ^S(J to -IflO lb+ of fibrt*. The CCit of 
tlon per aeroi M Oilimatod by I>uthio ond Fuller araounta to Et, ^7 

Subbuh al the Cawn,FKire Station Irom Bia. P1 to Ro, 73, 

fC4^lfoir#.-^ubbiah^a ropnrt dcaU nuttnly with tbs •t 

tliB Cawnpch? ExporLmental Form to grow long-stapled An^erirnH and 
cotlonjfl. ^\a a nile the Amencan cottopa dfd hotter than tho E^jyptiaiu 
Wm found the grow ijjig WMLdon waa loo short to allow the Lutler eOfmng IC 
It IhereforOp laid dowii that m introducing Icraff-atapletl cotlonjiH it u 
that thoeo bo choean which IGUitun in ibair nahm habitat in obaut 
tipoo that iho loB&l oountry action doM, JC?/. Royle, CuU. ond lwpw 

in /imL, Ififtl. 2flS-3flli 1.0. 195^213* 220-3^; *j*fT 

Cateapore. lSiK)-lUC4 ; MiddlqEofl, Le. Coltoas 0 / t/niiwf iVer.p 15-6 
Ca/tea al Caumpart^ in Pwrucr Maii, Miunh I7i lS99r 27 ; 


iT^ 133-0. 
BungaJ- 


Am ibqJ 

IWliEtlisila 

lfOf-7. 


B<tt. ^haranpuTt IIM34+ 

7* £f£A'OAL, and Productlon.^ln the provinceBangalas^**^ 

uiidei^too^l, the area under cotton ropresants only about 0^6 
of the total aroa in India. Id 1904-5 th* (^stirantoll arra and 
78,flOQ acres and 20,000 baks {U42& ; in L905-6, 73,000 

17,000 bal^ {Ii!lp714 ewt.) ; whik tbe moat rectllt catiuifltfl fof 
for«cast« the area at 76,477 acre^ (39^947 acres oarlv mtton 
late) and the yiM 13,030 bales {6*250 early and 9j80'latflj. or 57.3^^^ 
Tlie districts with laj^gMt areas are :~^ran* 14,400 acroa ; 

11,693 ; Santal Pargania, 10*700 ; Siiighbhum. 7,000 ; MmibhuCD, 
Darbliauga, 3*792 ♦ Cuttackj 3,400 ; Muaaffiarpiir> 3,000* etc* , 

Trji//A:.--Tlnj trade retunia lor 1905-6 show that the 
Bengal exclusiTe of CakuttAp made a net import of 36^224 cw^ 
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otittuiu Lot the Bame year was GOJU cw^t,, so tba total anioitnt available 

for local purposotB was 146,93S cwt. Th* town ol Calcrutta imported by rati Lttcmi 

and rivor and by sea (coa^twiaa) i,063p<K)l cwt. and 031 ported ^I0^&96, giviB^ c^nMom^u^ 

A net import oJ &7a,005. By adding th& forui|p imports (^,391 cwt .) wo get a 
tnral net import ol 975,336 cwt* The foroign oic porta for the aamo year 
ware 4^,567 owt, ao that tha amniuit availabto for tbo Calcutta rajlls wa^ 

474, Ids cwt. Iiiclnding the supply for tho prov^ince {146^338 owt*), a total 
q1 645,50& cwt. met the local const] mption. 

SeMiairw, cfCt—T|iew Hit! j^Braliy ape^kmf^ two cottan cmpai m 
ikupiiiH tha oorly. hdwti during the tHoimnou raiofl and liOrvaatcd. during tLio qold 
TOiEhf^rp and tholatc^H bOwh bE thti diwte yf the rainv ^>48011 ond horvoaM during 
tiw hat wwjtllet. Early 4 ?atton u grown chlnAy ni the Pni^nju^ sijtv- 

biJpkirp >Uoljihu£a, Sid^bhum and Ad^ * Into calton in Sarhi, »nznlf■rpur 
luia IlaTbIkanga. 

It !B not doBEn^d nmimmty to dotnil the matbocU of ouldv atian or otlwr ■uch 
timdora^ sinoo tM crop k ]uu-dly ol sunSiri-Bnt voJua, In Sarun | tho lar^t COttOn- 
irrowing dktrict of Ban^) eoLton u aown an n sAconila:^ ojOPh tho odod br^mg 
*awn brOM'idoa^wd. Tho ao-aollod hA^ikde-P oOtton of b«wfiui 10 i^im in Januorv 
4 iid Fflhrwy nod reopod in Aii|^t t the b^itakhi sown in JiWie and July and 
l4n,^ed in ApriL Mj^xwod-Lcfroy (AW <m CotUin in BhU- .dprr. Res. 

/wilt, PuKif h’fih- l&Wi| mentions threo way* by whioh coltoa aultivntion 
iailftht b» improvad—by drainage, gro wing wiMl Othor crope, ond ^wipg 4 t 
Jtnrviber tii^ of ym. Ho epnfiden tho failim of cotton in Bihar aa duo 
ki^liy tp ita iltohjlity to witliptdind tbo Wot boobod^ and tika im]rcu\'omcTkta 
* iUggwtB bovp «* aifflir main object tike Ik^woiag of the «flbot 8 of the «rot 
wmthBrr He adviMw sowing In Aiiguati to Oatoher iiurtoiid oF Jiuip lU the youbg I* 

pLfinta woutd not then Imve to Strugglo through tJui lon g miny OBiAAon^ jubd the 
liuact ™t*, which on wonit in Juno, Joly and Augiut. would not offset Iho crop 
wnpoaly Ifl A noLa drown up ot ttl* request of th« Lkriittejmot-Govemor of 
MoU^ii (Ind. PL Gas.y Moreh 12 , 1&04, 345)- giv'eo mi oocuiint of nM»nt 
™^KnOietitfl in BihAT'i whioh tho reader ihould conHidt; m 1 m the ofllorti nnuip 
by lloearA, tihow^ ^Sp]| 44 eo A Co. of Calcutta ta grow tree eattons in various IVofiCoUm, 
|>an* of tike pnvinofl. Farturulars of lh«e Latter fucpijiriitkeiita hitt'o boon given by 
(h^t. /nd, Dipi. (iiMf Affri., ilonh 1905.} [C/. Roylo, €uh. 

^ Comm, 0 / Cotfon in fadib, IS5L 241-0^2^ Gmt, Rurtd Ltf* in 

I&7-S; Himter, A'ftif- Ae£. 1377, ivL, IDS^ 342 ^^; 8011 , ffrpt. 

Jfln. J]i|^cxxfp iBBQ* 51-2 ,E Boati. A^ri, L^hmida^j )890, pti i.p 71-3; 

»H 3p-7; Bonerjol, djrri. CtMoak^ IBflJ, Sli-&r Middleton, Lc. B-I2; Bonerjel, 

Cotiar% Fabric Alulterjl, Handbook Ind^ Affrf,, IShJj; 

3CftPtJ Fwl. cEwn'IoiMc far CoRan in Ind.^ Btpi. J?eii. and Agri. Slay 

Ind, PL owJ Oard.^ Dec. 3, 10C4; Tab, 13, IMS, lltt-9; OapHaL 
n, 1P04, &o;j 

a. EASTSItS BEyOAL A^D ASSAM,-Ant And Pititfiic/ftiif.—Tim D^.P., 

**«4 iintlai cotton repniofleata somo 0’3 per cent, of tho total nmloT cotton iv, 

India, In 19&4-^ it was cstimatod ab 50^000 acrai and the ^ Boogal 
yieH 17,000 biilfci (60.714 cwt,); in 1905-6 ac 61,000 atrea with the PMtmo 
.v^M; while the latest forecaat, namelj for l!X>6-7, piita tho area at 
arjfis ancl the jidd at 13,680 bales (1S.857 i wt-}. The Chitta- 
^bg bill tracta are them shown to havo an area of 26„G36 acres ■ Garo 
“jj^^.OOO; Nowgong. 3,400; Sylhet, 2,060 : Kfiasia and Jftiiitia hills. 

■'W ; while gmallcr areas are recorded in C^har, Sibsagar, Goalpan, 

■l^naiguii ajid Kanmips 

ffkf, erfr., E 


„ —^-, -- ind.^ 11133, in., 671, 

Hunter, Sm. Are. Amih, 1373, t, 252; LL, 15J, lOJ, 225-S, Middle- 

'*9 " 'J/***" Le. 13-26; Ann. Rep4r Dept^ Land Mac. and Aim. A* 9 am. 1301-3, 

Cbpaal,Miiy 10 , IIKMJ ^ 

?' add Pmduci/asr .—Burma pitxlacos about 0"9 per D.E.P.^ 

of the total cotton crop of British India. The arisft for 19CM-5 was 145^62. 
“snaaterl at 189,000 acres and th^ yi^ld 139.285 cwt,. or 39,000 bal«a B*™*- 
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The relative importaDce o( tbs obi«f localitiea in Upper Biimu luj'be 
expressed bv the retniM of the >'e*r namedSfii'ingyan, <t5,5Il itnej; 
Sageiag. 49,BT&; Mciktila, 36.161; Lowrer Chindwb, 13,675; md 
in Lower Burma, Thaj-etinyo (Lower Burma portion), 12,275. In th 
following year (i905-6)*tte eeticiated ansa and outturn were 183,000 aoes 
and the yield 35,000 bales (125,000 uwt.}; while for 1606-7 the estimilet 
were 186.000 acres, with the same yield. 

The trade retuiiia for 190&-6 show that Burma bad a net 
export of 39,226 cwt. Tlie outturn for the »tiie year was 125,000 cat., 
so the net supply available for local consumption waa 85,775 cwt. Abrnm 
all the exports went to Calcutta, hut siiiaU quantities were also leut to 
Bombay' port and to Pondicherry. 

S«cMai, *16:,—The most BUiUbte a™a for cottoa ere found m lbe dry 
jcnoe of ITprief Bunna. It is tharo nilltivated oB gwd and 
SoU bnt to also foond on irifarior wito of b liRhtOf cotour. BurfeiU (Ui a iCfftt 
on Cotton in linrma doted March 35, -itatoo that eotton to P"*" « 

toitn land (tond periodjeady flooded by oataung f/iu f fertrt qom yK 

and on tw (high, dry landj. On tom loud the saodiS wwn ui jitoptombw StKr 
the floods have toft the ground, bat suoli euitivotioa IS now rare. 
clearings cotton is elm said to be tmirapOTtont, as the iand to more simiiBsW 
for other crops. The most important, therofora, is the third, vlt, cotton grown « 

* **T»ro^da of eolton sro in general eultivatian, the anniwl (iro-^l. b 
sown in April wd May and yields from October to 

flotds for three yoais and yields annually in Fobniary . riuMTtiB'io 

most extensively grown. W'a-yyi to n eenunon CF®P “ ilmbu „,iijdBsd 
hul rare elsewhure. Manuring to general, fsmyard manme l>emg_ 
bent. The yield per owe of aeod-cOUon Builull gvi» ** ^ 

sod. 73 visa {visa = lb.): socOlld-claBa soil. -»2 vise; 

In IWl-a the sveroge yield l»r awe of ckMtn tor tto ^ 

wju only 90 lb,: sccordlns to the figurro disoussed m tho XJ^umiWTMt™™ ^ 
reports fcy the Deputy CJonuniaaionw of Mejktila), the ^J***]^® , 
averogp Jroin 125 to 230 vims an of isftwi-cotton- [C/- 

Ttoyrrmyo, 1973. S7^, i?ept on Sritf. 

7^i; Arnold. on Cotton -Fnfi™ and Coton IndutL 

Upper Burmi Gat-, ii-a ptv U 36^; jf 

Rangoon Timet, July 3s iilOS: Sty* CiiiTt m ^u™*. m 

Ind., IWe. U pt- iiL* 253^.] _ 

/V. SOILS ANX> MASUR£Sn—M &btAdy mentioned^ 

(A^- 1395* No. 8, UT) elJiflflifioa the Indian cotten 
welUitiarked iw^tioius:—(1) net bkek clay soile* eiict ** J 
ind Broach^ wticb produce tho fitiest cottoaa; (2) soil* ^ 
war, Khandesb. Berar BJid the Central Frounces, that p™ln« ^ ^ 

grade cottons ; and (3) a very larp aresp too sandy er ^ 

rainfall to ripen the finer cottona—the aonree ol the 
moKCe Bombay Pcteidency boa soilfl and cUniBtca of all 
but it ifi much more favourably placed than other produces* , 
larger pmportion of both the hist and aecoud grade 
- ■ - ^ ludiAu sails. Leather %, ^3-^ 


In hia paper on 

ivJT main heads:—.—-- -- - nr a \ 

red floila lying oti metamotphic formations (in Maf™) 


four main heads:—the Indo-Gaugetio nUuvium; black cotton o . 


red floils lying oti metamotpmc lormations ^in i 

Aoiis. The finst consists generally of a yetlow-cowiai^ 
times saudvi aometimes stifi clay. Tbo oidy liiat* 


th<^Ti &aud irhich tbia expanse of Land contaiJis IB 
atone, JsinJtef* (For thEorj of foramtioiiH ] 

eus 


tlw nodular 

ni) 
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iUXfA tJiflt 111 tho samples he ejorniiiiod^ the uf phosphorio kcidp 

though Biitftllp was more ttuin in other IiuUati soils. The coinmoile^t form 
of ml soil is Aaodw ohiV coloufod by iron peroxide. It rnny be denved 
fiom the meka mmlu or trom the sam& prcKlnct* of deconipoFiitioii waHhod 
by' rain to lower levck. Luterite j«oiU are dimply loiis lying on or adjacent 
to kterito roeka. The coniposltion of both theiie elas^s^ accordijig to 
Leather's analyses^ varies considershly, but, like other soils of India, both 
tkfH dedcient m phosphoric acid and uitzogen. 

It k on the black cotton or r&jur soils that IinLiau cottons ate gcucmlly 
|[njaii. TvpicflJ areas are w^U represented hi the Bombay and Solla. 

Alwira-'i Preadencies* The eondition indicated may be desrtibod u a 
highly srgilkrcoust calcareous clay, v^^ry adhesive when wat, aud from 
m abaoriimt nature expanding and again contracting to a reniarksble 
eitsut. Ill ™n6et|UC!Ucaj dnring the hot weather, such noils become 
fissured in every dirwrtioti by huge cracks^ whic*!! in depth vary greatly. 

In some parts, for example at Akota, they luivc been reportecl as aoeu from 
40 to 60 feet deep- LTiderU iiig the re^ur is a be^i of yellow-white tNsrth 
toosisting of clay, lime aud sand intimately niixod. It has geiiewljy been 
mppo^ed tbat th* black colour U line to an aiLinixture of organic mstter, 
but Leader ia of opinion that thia cannot be the caae^ but that it must be 
dne to the presence of some mineral substance. He also hoMs that thefi^s 
sdk sre not inordluately fertile. In the matter of pbosphoric st'id and 
aitmueu they are very poor. The fact that they do prwiice crops liberally^ 
lie thinks^ ia due to their poa^er of retaining moistitre and to their contrac- 
tiou. which not only forma djeep snd wide fissuroe, but causes tho surface 
to crumble to a powder, which, getting cATTied into the larger 
thus brings about a contiimal inversion of the soil. 

.4s regards the maniiriug of cotton crops, it has been proved by ex» Manure, 
pcriiuent that cotton reapotids promptly and profitably to n judicious 
fertilisatioUi The following account is taken from the peaults of the 
•MEpcritneuis carried out by the United ritatea Departmaut of Agficukure, 

It tnay be if fated lu the first place that a complete fertiliser m ne^ed for g Myw# 
wttojip i.s. one containing Eoluble phoaphoric aeidp |KitAsh and nitrogen^ 

Neither phosphoric acid nor potaah give aa good results separately as 
when combined^ The most effective constituent is phospborie acid^ 
but nitrogen alone has little or no efftvrt. The best form of uitrogenoiw 
manure appears to be i.'otton-seed meal and nitrate of sods. The pro- coum-pwi 
portitiua □! tho three cuiutituents in a complete fertiliser should actolfd+ 
mgly he approximatelyp uitrogen 1 part; potash 1 part; phosphoric acid 
H parts. The quantity used per acre varies widely with the iLstiM and 
roiiilition of the soil, but the maxinmru should W on amount yielding 
nitrogen ^ lh; potash 30 lb. ■ phosphoric acid 70 lb. The prolix from 
*natiuriiig cottoii U much inrreAseij by antecedent proper preparation 
nf the soil, Farmrard and idmilar bulk}*' manttrcA arc said to be more 
rfiicient as soil-renovators than as spK'ifie fertiliseri for cotton. The 
®QOceiitrated fertiliser should bfi appliodin tho dnlL not broadnastod, at 
a depth of not more than 3 iuebeep and well mixed with the soil. 

[C/. Vidrljckt-r. Jjrtpfw. IncL Agri., laSHJ, 47, AfcBni'dei Ftrl. far CtMori^ 
ihpt, .ipnL Xo, t4: AmJivnan. Frft, rtgwuWfry CofloPHcfe., .tgri. 

Auhurn. BuiK Tilsy I fitk. No. 57; triiite. The Munurin^ 0/ 

twaii, in D&tFfloy, The Cafion. Piant.ete.^ IBM, Durkot. Feri. 

tn>A ^4(7rt. .-Iu^hutii, Jkstapwi, ButL Fdx, I83MI, So, IfKf f 

rei^aCK^Jfc, /lid. A^i\i lUOl* Lp 22-3, Frmntw WalM^ .Unfwtif- 
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of CotloH, quoted in ImJ. Pi. dfld Aug, 1005, : CloLwlcin, 

Pen. for Cotton in C. Prop^, m A^ti. Joum Ind.^ lOOTp ii.* pt. \L, 315-21] 
V\ DISEASES A.^D While many writets inftbe ni^ndati 

of a “ deieiiomtion ” of the cotton plant as liaving taken place in ImOj, 
reiuarkably little boeu said of the actual dwai^ of the i;'P0p, 
pared with tea or cafie«> Iiidiati cotton can hardly be aaid to be aSerfd 
with disease further than failure of crops throogb imfavourable 
MaxwelhLefroVr Entomolo^t to the Gocemiuent of India^ hu, howevfn 
recently ujsiied socue useful and Huggestive iVof*j oa Cotton in Silir/ 
[BiilL Agri. Res. InsL Pusa^ Feb+ 1904) in which ha gives brief accoaDts 
of some 14 pests met with in the cotton of that pronnosj of vhiiJi 
'4 aifo at present kuow-u iti Bihar only and LI are gstkeiaJ to ihe cottab 
tracts of India. He groupi the?i^ prats nnder four sections os foUoira]— 
(a) Insects atiacking the leaves and seen chiefig ap lo Stplemher.—Uii^t 
this series be phicra the following:—(1) hairy caterpillar; (2) cottoD< 
leaf caCorpiliar- (3) the cotton bud-womi; (4) spotted boil-watm: 
(5) the while weevil; and (G) the cotton leaf-hoppet. (b) iimts in iAf 
j4efn; (7) the atem^borec and (8) the stem-wcenL [o) /wj«ti I'a 
So/f." (9) the epottod boll-worm and (10) the pi^ bolbworm; [HI the 
red cotton-bug ; and (12) the dusky cotton-bug. (d) J/i'i>c#f4tnfouii: (b^) 
the mealy bug; and (14) tho large blister beetle. 

He then concludes with a recommendatiou to deatroy s^^tenaaticilly 
all tracer of the prats as they appear. In August and SeptflmlHT i 
careful outlook should be kept for boU-worms, and all shoals ai belk 
showing sigm of these should be destroyed. More recently Ma^welb 
Lelroy haa issued a paper, entitled The Insect Pests of CoUo» dt 
(Jpn. Joum. Ind., 190Gp i.+ pt+ i-t 49-61; nlso AfcwioiVs Defi. A^- /"J - 
1907^ l^r NOr 2)^ This will be found to lurnisb fuller detdk of six cf the 
morif important of the prate, while a further note fTAe Pests of [ntredit^ 
CoiUms, 1907 p ii.p pt. iii.+ 2g3--fi) furnishes a few pstticulaw regardinf 
the p^ts to which exotic cottons am liable^ 

A cuTLous disease often present to a large extent in India » kno^n^o 
the Natives as ^orof or tulH (the OkiiiiUffi-liIhc). The former nsn^ {'^ die 
ascetic**) denotes the oon-io wen ng and fruiting of badly afieeced planti* 
and the latter thair colour and general appearance seen at a di^taaeft- 
The leavesp at hist large and exceptionally vigorous^ ultimately curt up 
and become small, very numerous, and are then seen to be coat^ with i 
woolh" formation known as i^n'non#—a grow'th at bjrat supposed to ^ ^ 
fungal origin but now definitely ascertained to be caused by a 
iopUf^ (/wisPiifih This perplexing peat m often veiy pwcalcDt ^ 
Gujarat, as much as 5 to 10 per cent, of the buahra being fhejtby 
rendered mare or lees non-productive^ It might be dealt with sunil*^? 
to the treatment of Erinmis on tbe viua or other plants^ 
sulphur or kerosene einuIaidQ. [C/. G. F, Atldnsou. Diseases, and L- 
Howard^ Fests^ in Dabney, The CoUon Plant, 1896, 279-550J 
Rest3Unt.~0, Cook has wTitten a highly interesting and 
gradve report on Wm^H-fesMng Adaptations of the Cotton Phnt{t^ 
Dept. Agri. Bid!., 1906. No. 86), The form specially invratigated^ « ^ 
kekchi cotton of Gnatemak, This he dracribea as a dwarf aniu^ 
aeoson variety with numetoits features whichp in the absenceof 
beia of keUps (tbe so-called Guatemalan aut that kaJk the weevtDr*^^ 
material assistance in protecting the crop against the ravage* of tb** 
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The plint in quMtion mature* verr earljr Biti] U more produc-ti™ than 
tdeht bu eipetted. Ho clDsaifi® the protei^tive developiueaU mto the 
roUowing t—(1) tbottii calculated to av'oid the weevils by general ^bita al 
fflowth; <2) those whicli exclude the weevils or at least hinder their opera' 
dens in the huda and ImUb ; (3) those which attract iiaoet euemujs such 
ts the weevil-eatiiigJle?ep; and (d) those which mevent the development 
eC the weevil lanw even after the eg^ ha%'e Wn laid. 

iCh PuKicatiajit at V.S. D^pt. -Riley, Ca(fe»-omm oiid 

{En^Hnol.K : B.nd Bil5liog™ph}Y^^‘2-4 

CoiUjn^ 

Cismn PL i£nktrrwi^ 

C^r!^'wet^yyam’“Bull ^VOir^o. IM E<}ii^ivtoiiee. jfte Colj/rH Roji-irrw™. 
foim, RifH, 1004, No, 101 : Cook. Hobitf «/ Ktlep ec 
iriwt Afif. (frntomeJ.) B„IL ISNM. No., 401 t^S. l «n^ 

IWH, 4TJI-aij, t. iKVii, : Hiinief ami Hinids, Jftximrt Crffon (£n»W«.) 

JtiiU. 1004, XtK. 45; lEHJS, No, SI 5 Kuuter, Coatro/linj Bofl-uMi^it ii» Callon 
and k Wnam'«. focmrr'i Buff, 1004. No. 200 I J ^ ^?W^' 
farwFV Bn/I, No». 211. 210 i Qilniftt^ and ^7';*-J*'^”“7 
(fiKemial.} Butt. 1005 No, » ! Lewton-Braln. In4, Biift., 10U4. i., *0. -. 

ITJ-W MtU*«>efKMs) i 1003. vi, No. 2, 117-23 (B/ock Botf-M 

Vt. CLEAS'iSO, Gl.\WSO Al^D BALJiVCf, BTC,—The scientific 
olBceri who accompanied .Uesauder the Great and his auccessota to 
India deactihed the cleaning, ginning, spianing atid weaving ol cotton 
ia such detail that it is matter of great suiprUe tlint these opemtioua 
took so much time and studv to be fully aceepted in Europe. There may 
he said to have been knowii in India from time immemorial two [oniu 
of pns, vis. the foot roller and the cAifrfai. The fonner is very iit^l^ i 
aowadaya, though specially appKcable to some of the forma of hard-sewed 
cotton.v Tlin; latter consiatfl ol two loflei? o! wchkI. or ol iroD tiiade to 
reirolvB toward* tacb olli&r hr hand laiwur. comtmmicatcd by a crank or 
wbeeL TIic eeed-cotton U pWsented at one Slide against the rMm, the 
lint poasis through, and the seed falb down in fronts This ia improvesi 
hr nnodetd I'Ontfivances and worked bj water powor or Hteam. 

* The word *" gin is an abbraviation ol " engine ” w hich began to hare 
the meadjig ot luacbberr shortly after thu discovery of st^!oin. The use 
of that name m Iiulia imuallv iknotes the emploi-ment ol (oreigu machinea 
for separating lint froin aeci A speeial gin was, for eiample, in%-ented by 
Whitney to temovo the hnulv adhering wool oi and rame 

to bt known as the saw-g(ii becaili* it consbta ol a seriea ol bS^t 
toothed dccufsTsawa made to revolve within the interstice* oi an iron bed 
which forms the base oi a lar^ hopper+ The fibre* is caught by llw teeth 
and dragged through, leaving the seed behindr Thhi was, however^ found 
to injare the cotton and, moiWTor^ was not oecessnry with the Sea 
bbod and other cottons, where the lint sepatates readily, ^ 

ibcarthy*j gin, now very eitetisively employed for long-stapled rottotis. 
fn this contrivani^e- th-t aoed^cottou is drawn in by a leather 

a metal plate^ known as the **doctor/’ which b Esed tangentially 
1^0 the roller. A blade called the beal^ ” b so adjnsted as to stnke th* 

Cotton repeatedly and thus cause the seed to fall out- 

It m^y be said, howevert that no modem inachine injures the lint and 
leas than the Native eJiuritra—its one defect b its sbwnesi^, and 
therefore inaptitude for dealing with largo quantities. To tblj fact is 
dtiB a modem feature, anti one of no small importance 
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cottoii tntde> namely the establishmeiit alJ over the coiintr^' at Eaigr 
puhlk gaming and pressing mills, vMh aitiiati! m a eonv^eii lent iMdttKra 
to dmu the produce of a tract of coiuitTy within which it ufteu Im 
a manopoly. ^^attirally thU has not proved an uiiAlioyed bI«utE.g, 
though it lia^ had some benefirial results. The eultivatorjf hatdlj mt- 
whcite nowadays gm thdr own cotton, hut carry the produce at th^ 
ticlcis to the steam ginning pijllA, It has already been pointed oat tkit 
widely ilifleront linta aro in consequence inseparably mixed aiid jdn&rd 
together, and moreover the cultivators arw given, or purchase, uaiHil 
rtecd. Thisj it is believed, ha* rapidly cqualbed aiid lowered the Itidm 
staple, thiw lendcring it imperative lor the Oovernment to orpanise mimi 
syatein of aeod culture by which the speoial evolutions of centurtKM of 
cottou-growing may not be iiretriovably lo^t, before the cilltivaton hat? 
learneil the valup of apeeial aelection and intelligeiU inlerchaiip of nwL 

In the oflieial statistics publisherl by the Goveronient ol In^ for 
th*jire is said to have been in 951 cotton ginning,, cleonwg and pfeamg 
mills that gave emplo^Tuent to 85^559 persons. TAocAerV lor 

191>5 enntiifrrates 73 pressiDg and 4T ^nniug mills as those of chief mceitst. 
These figuroa show the extent to which the p^iiming and pie-^aingof cotton 
have aesutned importotice. 

The noceasity for economy in freights waa one of the (shief ^ip- 
fiieists that gave birth to cotton prefcws^ But that eondderatioo would 
to have engaged attention from t ha very earliest retjoidf ef nw 
cotton being exported from liuba. The Bev, Pbilipi Anderson has snowa 
I hot as early as 1684 specinl presses were sent out from Eiigtand to SeltM- 
For many years the pressing and baling of cotton were done titn«t 
exclusively in Bombay: iiovvadays the preaaing is done at the gunuiig: 

factories. ^ ^ ... 

[Of. ftoyle. Cult, and Comm, of Cction irt Ind.. SSSU 537-44? 

Coiion Oiiu and fA« CUanuvj and fl-//nrf, Cofi^n^ # t , 

Joum.. (icr. o/ ait. on Gin* an Indian S^'-pt. IJiOTt 30®^^ ^ , 

ll30i; Brocks. ODTIoft, rfc., ISfiS. 20-2-30? T^nirf. C&tm 

Umltd Sialt*, June 1903 f Cntim in W- L\4ffru Ftrit iUtPa^ Chau^rJ^ 

ill . 2?o. 18: Diilmoy, The Cotton Plmd, 18^, Cirtuiar 

rftc Lokt^ Bale in Planteri^ Comprt*w Campan^f 1800.] 

Vfh COTTQM^SBBiyi A.V ARTICLE Of CATTLE FOOD 
SOLiiCB OF 0/L+—One of the modem aapecta of the Tndi^ 
oih^eeds may he said to lie the sudden developineiJt of a forei^ iknia^ 
for cottoEL-Boed, mainly in tho United Kingdoim In 1898^0 the , 

were letumed at S7,<J00 cwt.; in 1899-10OU at 43,000 cwt. ^ m ^ 

they suddenly advanced to cwt.; in 1901-2 they inenaw 

fold, and became cwt.; in 1902-3 they still 

3,9TUUOi> cwt.: in 1904-5 were 2,518,897 cwt,: in , 

cwtand in 1906-7, were 4,387,534 ewt. Thus, within five 
utterly iindguiScaiit the exports of cottou-seed sprang into 
place, in quantity and the fourth in value of all the 
from India. This bas vtuy^ pchsaihly been a consequence of the 
of successful methods of hidling the seed, the decline of the ^ 
supply,, or simply the extendeil U8e ol cotton-seed oil as a 
ployed in the preparation ol lard and mAigarinc. Bni it ri 
of India’s consuniprion ol oik and oil materialfi that even < ^ 

large exports ol 1902-3 and subsequent years repreaetit j 

10 to 20 per cent, of the amount avaiJable^ ilollison 
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flf Agricuituft?) id a paper on fvjttan oil-Med 1^3- Ko+ 9)^ 

poiuted out tliot the of the Uuit^ii Froviaees Lb beat suited for the 
cttl trade. 

(jjl ,_AfHyr the ootton JlintJ lifiA Tmi^r ri^mo\T>cl. ■wcl?^ ftften *ubj**^ted OiL 
Uf * I'rMtmont eatcnilat«i to ferrtoi’e my arall adberinji pfirtipliM .U ftcM. Ths 
tlpanod seoda art' then cut tllfongli anil dffcurlicotwV. It part iuularSy neoeswlty 
iImI; itiiB fiiuutd !w doiw, the cahe rtfler expredflion of the oil in u-*«J tw* an 

KtlHo of cattle faodU for which it [^DnefrtUy beltcvcd St would l» unSt were the 
heJIl attached. The ciuaiititv of oO tL-oualy preaont ftV'eraKr^ ff«ip 1?l> to l^S per 
c^at. or the weight of bwcL " But the pmceea of itmiinfaetiipe vaiiM nccordiim: 
td Ihe purpMfi for wlUch the oil i* dwittned. The doonrtieat«l mdn »re subjected 
to eotd pOMfflure, when ffotu 10 to Vl per cont. of o|| it ^thtalned. Tlsii U of a ftne 
iiuality, aImo.>ct devoid of lante^ and id noC-orditigty lordly uiu.'d m cooltery, betns 
tpecuJiy valued for fr^-iug purpoiHW. It ie often aoid in tnixiu^ with olive oU or 
id employed Wl adulterant: for tile r*Reaper jp-ade* rtf tisat oiln or pure cCt tuu- 
Wtd m\ ii laid under the luime of oSiv# oiL ft ia also esteiuKT-ly utiluHn) in the 
prodLictinn of Lard. Tlw cake ubtained frOiti iht* cold expreeml U ne^ 

nbiectcd to a fitrther pi^iire, by the hot pn^w. when an eXEra awpply of oi! » 
obtained up to 10 per WUt, llv other lueEiiodi frem \Ct to 20 fhi*r cent, of oil at 
npre e^preMcd hy the hpt proeeSe, from deoorticatod rtf undecortiented nn«od. 
lad the cake aUaweci to carry the hahmee- Et li» id fact, generally Iselieveti tliat 
tbe praaence of a fair percentage of ■oil ia e^wntLal. otherwiist- the cake ia UiH^lejs 
fuf cattle food. But :U should bo hereaddctl tlm* vei^^htlle cot ton-*«Mli L.^ in 
India pMifod for oil, tlioiigh voIujmI oa a fertillFh^c. . . 

Ttir fp, gf. of reflued eotton-Rced oil voriee frero 0'fl22 to 0'ft2-l^ its [fkiine 
ibfcirptkin ia from 10-1 to 10I>, and tt* ^poni^o^ioU eqtlivateut rangw from ^ 

10 29-1. Jl haa a flight Condi^ncy to dry. uud uOTlgt^ala at 32' to 4^’ F. By 
freedfijr the oil the givccrji'l ertlts, which arc B«jlid at low temperatrirca, atw separatt“d 
aod cofuititute cotfVn-aeed fc^teorim an important ingredient of maiguriM. Xo 
knfcTmatioin cfm be dUcovcrcd repatding the oxtont to which ootton-B#™ oil i* ptva- 
pared io India. A not#* by BurkiU fflcord^i hia hai.'isig ift*pected in Buf^ a 
fpnning fuloiy' owl oil mill owned by d^al Brotliem The cake prepared la 
export iiml the oil retiniML Tho huak used aa fui^- 

Caltn — Prom fairly onrient TTOurde regarding the Indian cotton trfide, njan- Oalco. 
tion i* made of the flcedfl Oa n UWfid by-product, employed Irt fatten catth^ 

It IB uid that they do not at tlrel like the tfwd but Boon tu^ t* it vorj* kinuly» 

^sultoAy bj^giv^n n dally rotioti of od much iw ti li>- lu the Naj^ur ExpetimentaL 
farm. 2 aeciTu of cottan-B^ ore given tlrMiy to hidVocka in place of fdl-calM. 
XeveftbnlnHi in many parta of the tOUIltrv the aeed la not valued eve h up^ to tho 
l»*Mt day : in fact in India as a whofe. the seed cim hardly l>e slcaeriheJ eO 
Soj'wherr uj^ by tho Xativnea in tlufi prodiiotlOa uf olL The eelf-aamo eultivutors 
■•uo grow the cotton plant will ratfc- ftpecLiil olbyieldiog crope» the oil of which 
m lonaQ raaptx-ta nuiy be even iafancir to th^t of the colEOh-eced which t^y 
«direiy negletu. This tiiay proceed from the very generally accepted beliof that 
^Etonniissf cake la lfa» whoIttwiiMf than the whole mskL Mr. B. Biugfuun^ 

»ho epeeially inwtigotrd the Indian oil-yielding platlta half a century 
•■Id inaL cotton-'seed. woa more used aft on ortico of cattle food chavi oa an oil- 
prolij^-ing saed, and that the need C4>nj|tlerod a bet ter food for working biiUuC^ 
than ecMi grain. Ho t lien added tlmt hie did not thiuk it would pay tn export tha 
mt*n owing to the fibre odharinir to it* and perlm-pa other cnooea, it 1* 
to heat aiui detoHoratjc to buJln. The fact tliot EhclW ia to-doy a inrge 
Proapipiwua eypnrt tcDula US IndLim CfjilimHMtHfd ehow* (he often mmipecled 
^orti that. dLacovery or njeceiaitv givoe to the trade enfomeditso* of the TVitrlil. 
in f«i, in the Jour^G^ o/ thf BniM Bt^rd of A^iauUuft, Voclcker ahow, l^t 
roftiilti an? dulLnctly in favour of Bombay lindecortieated eotlcin coke, 

•a «ni|iared with Egyptian, especially when its lower price ^ beroe in 

VanoLia macMom and pi-'weiwefl for removing the fuzx from cuttoti-aeed ha,\'» 

*n patmied. S 4 >me burn of! the velvet, Eiiltrri cliemwnUy dt-^tifov it., and 
■bfl oLlwn mechanic^y faruah it ofl. It la no doubt iiiu^h deffiml to obtain an 
*®*®tual and cheap removal of the fuu. but fisiwitinirr it ia bnlt»re4ting to learn 
tbut icruicTOnicated seed^nke fliwU a ttwkot- The chapter Oti r4^qff Voluo of 
J^oUoii.aB«l by VV Kilgore (in Dahnev. Tht Cottof* PfunJ. 10tbl. 3ii^422) wiU b« 

^aod Io give fiUl particulani im thia ^ubjech Other publication^ of intetoet m 
™ nummary' of Dr. T* Thoppe's viewi {giv#n in Jou/ni- Borirri A^-, 203—8). 
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/ralli »n4 Wtiie |t Yuis hocu fouild iKrtt the hialli or rndrp 

may be utUiAod in t1i»' tnnniifaoturv of n »iipf<rf<ir^ ^rradjo of wntiog pA^, 
Tbfi itubble, after tbe entllo luU'e de^-vured ivll iHo ediblo of ttw piuii 

3eft ou the ivtudvoI uf tbp lint crop, mAy bp lipcortk-fltrtj arid a tueful filipfr ij^ 
abtaiued. i t u Hinted l^ml Q tons cif Htubble |»V4 A ton of Lnrk, and tlta^ «lot 
of bark vields 1+500 lb. of ■clean tibre tbnt Cftn W even u*ed aj a jute fubitiiatft. 
[C/, DflbiH?y+ J c.: Ceruirll and CAj-aOn, in C.S. Agn, 

^fc.+ llit>7-3+ II., 269: Lindsey. Hallimd and Cofton-J^trd for MtUk Com, 

S&WS-ft, I., 679-81: Brooks, -CariOrt, rfc., 189^,'309-54: ^jnrruYja CoH^jn Sni 
Indu4i.„ Board of Trttdr. 1900+ 837 ; Mollison, TcxtbooL- lHd.,Asrin 1WI.1-, 

126-S: Mxikerjk Hortd^t Ind. A^ir, 1901, SSfl^tK); Joum. B^rd A^/tl, 
1901, viii„ Nft 1. 41-3 : BlDunt nnd BlosAm, CAcro for Emjrn, and JfffHu/., 232- 
^^oihJ»OJ 1 + OjJiCr Mtfn. on thr Coiion Sftd Od IndwK Ond E 4 ttth. of Cotfon Sttd OS 
MiU* lA Affn. Iflfo.* 1903, No. 9 ; Surtia, CoUon Strd J/enf om Pigr' Ff^ 
U S. A^i. Ejtptr. St. Rrpt*., lOOl-^t . S«3. 881-2 ; 1903-1,5: 
E^lfptian and Jnd. CotSon-ntd Catt-, Jonrtu Board of A ^r, li., Xo. 5,299-lHi 
J?rp#* E^ptr. Farfns Canada, 1905, 17t>; GilcllriAt on Ifoflifsiy JJetfgn 
ttiJtf, in of Trado Jowm., 1905, 231 ; Frrt.and Frtding V{dwiOf 

Cotton in Wctii IruL Bull., 1905, t.. Nc. 3 , 2:23^30 i S]y+ Cottau 

Indust, Affri^, Dept. Con#. Prov. Bui!,,. Xo, 9: Jljfcnfiusek+ fdicro- Tttk. rmL 
{Wfnton and Barber^ tranaL}, 1907, 301-9.] 

Vi/L THE COTTON FIBRE.— The Mtton fibre is A imieeUtllAr \m 
arbiug from the fibril layer of the seeiLfoat, If taken from tbe wd * 
ripe but unopeue^l pod, it will be founil to be a straight, fiattened^ holl^ 
tube, not quite eyfiiidriral hut thiekeat a little belowjhe niidnlle, tupcfca 
abruptly below and more giuduaHy to the ftpeJF- Wth growth, tb? »w 
wall thickens, becomes thinnest along the centre and thicket towsr^lt 
what may be called the margins. In consequence of this uoeqaw 
ihJckimiiig. maturity is marked by the thJjme^t parts shrinking loost 
tbii8 CAiisiag the coU to become spirally tvd^ted on itself*^ Tbs cotM 
cell mAT hence be t^Miken of as A fibril froni J to 2 inches in kd^ 
listed spirally, Wlesner (PiV Roh^i. de^ 19i>3, ii., ^tO-l) 

a aeries of niea^urcmenta to show that the broadest fseetton geUfrjU^ 
falb a little below the midille. It is a HiJteworthy ciicnnistaDOei 
moreover one of practical iinportalite, that the flos:* 
always consist-^ of fibres of varioiiii lengths. Alla nl {CTjS-Z^ pt, 

Birmu FI. InduiL Bull, IW, No. Ill, 13-5) hjw shown thatt^^ 
frequently a comtequeiice of certain cells wjparating from the 
uniting with other cefisp thu.^ procludng the apparent though ™ 
length. This dkcovfiT^' may prove of great value. Aveiage Ind^u ^ 
does not come to three-qnartera of an inch id length, ^ 

s^ea Island have ^ staple two inches long, Evan Leigh (J w<! 

J/fldern Co^fon i^/aVuiing) give:* the ioElowing mea^surernetj^to 
•tentative of the lengths (maximimi] of cotton at^iples 3—rb* 
1^16 inch ; Sea Island, rSOiuch; BraxiliaUp 1'31 inch jEgyptianj 
Indian (indigenous), I 0(2 inch; Upland Ajiiericaii grown in ^ ^ 

.f^^a Ldsod grown in Indio, LftS inch- [C/. Watt Lc., 15i*0Tr 

Structnrfllly, the cotton fibre consiatB of a wall of almost pm® (TOirtli 
Itaeti by a delicate layer of prdtoplasni, which diaappeari ^ ^ 

of the fibre aa the secondary placed deposita increase a^d a 
endochrome is formed—the colouring material of the celL . 
ccjiietitutea from one^third to two-thirds of the diameter oi ^ 
Bei'ently an eEceeclmgiy intereating dhtcovery wai made J, ' 
MoseiitbpJ (Journ, Soc^ Chtin^ Inditsi., March 5L 
Cotton ceU-wall consnsta of two laverii, ternie^i the aiitcr and mn i 
are pierceil by minute por-s, leadtug into the limien of the hbre- 
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jwfBSp hitherto uimbserved, offM Bn expkuatiqn oi the way nioktiuii 
pf-nettatcs to the interior. Amone the ri^iq flos^ ol over}' gtide ia often 
present a tertaiii percentage of quite unnpe hair^. Thoae are ver^^ thiiip 
Lve weak cuticle#, and show no twisting ; they are the can^o of much 
dcprccifitioii, since thoy caniiot be workc^i op ijor dyed in the aaiue manner 
ig folly lorinod In practical work such haire are known fte “ dead dmA mupi, 

c^ttnn/^ Accordii^ to Hanausek (Tfch. M ikr^fikGpiej 1900, 5-8 ■ al^ 

Wmlon and Barber, transL, 1907, 5d--68), de^ eoi0n is commonest in 
cqarscr grades (Levantine and Indian) and rarest in SeB Inland. [C/. 

FUttmp JAe CoW^ri Plant, 1906^ 59-92.] 

The commercial value of cotton is eWefly affected by the length and 
anifonnitj of the ataple. Bilkina^, fineness, [strength, cleanneaa and 
colour are the other important factor#. Tables ahoHing the phyaical 
pcoperticsof the variousataplee of commerce ara given by Hannan (iezi. 

CoBiiAi., 1902, 94--S), whiEo Flatters contribute# micrenphotographa 
indcomparative descriptions of the flossoanf the follo'A'ing trade samples; 

Florida. Brtiwn Egyptian, New Orleans, Peruvian Hough and Hingan- 
gbat. As offered lor sale, cotton always containe tnoisture var)ing from 
7J to 12J per cent* over absolute drynesa, Wstli regard to the intlueuc-s 
of moisture on spinning;, the reader should consult liobiOti {Hamidily m 
CsUtm S^pl. Hi 

When immersed in a solution of caustic sotla. cotton tibite undargoeH an UtewBAL 
important change. The cdl*walla swell and acquire silky gloss. Cotton 
so treated ia known as merceiiaad- The process w'as inventod and 
(utented in 1851 by John ilcrcet, a Lancashire calico-printer. The 
■Wa lling of the fibre causes a shrinkage in length, it Lkcoius# more 
trusparentp gains in strength and weightp while ilo capability for taking 
up certain dyes is vastly increased. 

ChemlcallT, the nistiire fibre consists of almost pure cellulose with iTh«inta&T, 
about 3 per cent, of other aubstance#. The mrni important of the#o am 
fotton vfai, fatty and poetic acid, endochromic colouring imiter, and 
alhomiuous substaDces. The fibre is Susoluble in water, alcohoh ether, 
lirsd and votatile oils or vegetable ftcidsp but soluble in sMng alkahne 
■elutions and Is dccompooed bv concentrated mineral adds, CupTam- 
tnonia causes a complete disorgamsatiott of the cellulose depoatSw 

[£^/. Royl&, U.r l&l, 1 BoUcyt Cfr™, Tcchnoio^k d*r 

I Benuo JHe Bau»i i* ear,, I i Bownifwt, Sfj^ttcL nf Coti^ 

fitm in fttlai. to ia»> id-IIKN; Hugh 

iu i?ir%tctvrc, €^c.t l&ee i yiorrift* JWf. Comov. Fthrt*, 

:^lAn?bwApril, 1&95, 0-7: MeBrjrliTp CAfnii. of Cotton^ in Dnbkieyp The 
C^n Pfant, tlr.. iJ^Oflp Sl-ltd ; KiuunutcJtp -Hffwr. nrid D^forfHoHon der Mnum- 
Vipimn, 1897; Tliorpfr.^ Diet. Appt- Chem,, ISO#, L, 013 ; Cn>» 

Paper IW)0, OS-ft; Seifikr, Tftfpr lW3p iii . : 

Bubnm imd Pope, tnj(.of Rtoffrnm on TtnsiU Sjrt.niph of Fani^,iii J'oitrn- 

Chtmi. Indtui., Jon. 31, 1903,3cil.* 70^U i CSaj'lon BcwrlK Fibrous Constd. of 
Cotton HI TecA.^ Jun« T904. 007-74; July^ ^^0-5 ; Hifid. Jiercfr, of flotton, 
it Ttxt. Joum., June 15, l&OO, 375-0 ; C. Ik WllUomi. Ct^n PiorU. -V. Coxohna 
Bvk., 1900^ jtsviL, B.j 

tX. iSBlAS .HASVPACTVfiBS^ 

The cotton tnauutactures of India may be said to be referable to three Handdoom 
groups:—L Indian Hauddoom goods/ 2, ludJan Fowerdoom gctods. Waavert. 

Foreign Power-loom goods* 

These three have to he clearly borne in mind both in cHjnnection with 
the present chapter and that on trade. Th^ late Jamas Westland 
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fliiiil of India, mud Tritli moine lafCe, that “ wearing Li for the fj 3 i?*t ptrt 
the puJ-suitof the bye-tiiiie of the persons who wemve."^' That bdoubTlwn 
the condition in many parti^ of the coontrr to-day. but here mrnL ihttk 
eitntrea of profemaioDal hand-loom weaving still exist whete the tiIUi^ 
weaver hol<w an hondiiTed pomitiou. He. iu faet. turns out a fair portk® 
of the dresae^ wori by the mow eonservafcivo and orthotlox mernbeis of 
the eonimnnity IncreaseiL prosperiti" of these hard-working aid W(jh1t 
deserving craft.sDieti Was entertained by some WTitcra as likely to tm^t 
wiien the repeal (in IS&B) was nnriQuiifirti of the ta5s on yam, eoujaintlr 
with the imposition of a countervailing duty on powt^r-loom mauulacturei, 
both foreign and Indian. 11 was thought that all that need further be Aunv, 

to redore and uphold the handdoom industry, was to teach the Nstsie 
weavers the use of the fly-shuttle and a few other such contri\’ances, 

century ago or more these Very contrivaucea had in Europe befii 
found ^fuite useless in the contest with ateam.but it was presumed eot- 
dltions existed in India that mL^ed the pos^bilitv of haud-looru impiore- 
ment to a position of supreme iifiportance. Hence it wa3 urged, among 
other conaidefation^i. that '*the hope of the band-loom inda-Hty li«^^ 
in the production of goods of a kind vfhlcli eaunot profitably be macle by 
the power-loom* such as those compounded in an intricate fashion ot toide 
in a very complicatefl pattern. The fact that after a long struggle with tb 
products of the mi\h. the lianfl-loom inilustiy still survives, may 1 m^ held 
to show that It has \itality to preserve it yet for many It wouM 

Very possibly be nearer the truth to say that the hope of the 
weaver lieji in the restriction of his operntions to lities that are too aimlHu 
tempt the compi-titioti of the power-loom worker. It may^i in fmet^ bessMv 
affirmed that there is nothing either too fine in textiite or too complb afed 
in pattern for the power-loom loanufarturer to produce. His advent ofl 
the field is alone restrictetl by the possibilities of profit. The finest Da^ 
inu^lins and the most intricate Kashmir shawls can be and have hern 
produceci by machinery cheaper than by hand Inboiir. But chelf ftw 
marketa eminently suitcfl to the hand-w^eaverp such as the pcwlorticfl 
of SipecinL sms and of a particular shape and sire that the power- 

loom pro*iucer does not successfully con rest. 

There ia this a bo iu favour of the hand-loonii wenver—be can 
the vory best Englbh ps^piiit yam and proiliice a qualify of fabric admittcdJy 
superior to the v^ry best power-loom to^ctiles ordinarily turned out by tbf 
Indian mi lb. But. let it be repeated* hjs safety lies in the goods he 
factures being of u fancy or nprwia] nature, meeting local niarkets tnoi^ ^ 
him, r^itlier than in regular commercial articlesintendad lor large inar»^‘ 

HA Loom LSOLSmy,^lt would occupy much time to 
however briefly^ tbc chief centres of band-loom ppxxiuction and the cW 
of goods turned aut. The figures given within hmcketi?, in the enutDcr***^” 
that follows of the eotton-weatnnp centnw of India, denote the | 

of ffeow-poiwT jntHs in 1904* The aqnare bracket'^ show the . 

totals and the round bracket«t the diiitrict totals, while dif*tricts wit c 
figures have no powerdoom mills. ^ 

The districts niusl fanisd arc; — P x?iJah 
^ tulffAO* S^hakiphirp R>hal. Pe^KukWJir, IaHotc (^SJ* AmiitiM»r {1). I^^'lhi (SJ- 
StAlkiii. LiKUikjarMK, Gurd^piir^ and JallandliBf. Thus 13 
are mUtHl for their cotton inikfiufBctiiiYA, and Cluw of tlaw possr** ^ 
fiiiniiarly iha U^ffiTED PaoviscE* [P]^Beiukn»* BoluTicIsIWil^rt ^ j-, 
AEnmgBrh. Lticknnw, CAwnp^iPo (4k ^liTTupoiw ( Ij, .\liB«rh (Ik ' 
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huL lUi Bnt.'U and Riimpiir. Pkovwcb" IT}—XaKPM^ (‘1)^ 

Biirkaninlf. AambnVpltF. CTiandii* HiniJimjffbiiil {-Ih (IL 

IVlyiwn (Up and Btij SiUtdifliHOii (ll BiSAAK Jl). Akuja pK a^ijl 

Flli^hniU-. RAJTLfTAJi'A aSCD €E7tTRAL W —KttEft, 0 ralltl r, InU'^T* (1 )k 

ITtmn (I). Ajniir-^It^rwarn {! ), and KbhrfijfuHi ft). Hvpj^tiaiiaD Anran^^ 
bad in, Hvtlt^rahfld tnirn (IK and KidMurga [ll. BetcaaL [lO^Lififulta ii). 
Hoirmh iih BirbhiiitiK S^rAiupure* N*4ia. ^lurahnUlwl. 

Dinajpur. BftDjfpwrp Bogra. Diw^ja. TLppi-ra, Farsdpiif. aulta^nK. Patna. 

BqutiaV [111]—Hiimbns City (S4). AlmitHlihnd (ii), Bnwch (4J. Surat {S, 

Barridn (iK \>m»¥sCAi» U mih™ (li. Xarlad (ll Jtdgwrn fclb ( M- 

Hubli f2Sw Sl»ilapur (3)« l^lgaum [21 Dbarwnr i\). Hijnpur, (Vl. 

TKaftAStSD—HaSji^NatapwandKnr»dht MaDHAB[I i]—ta™ 
(h||l Oxiti^epul (G^vari). Xf’llow, ^ uagapidAtLi MjMuUpatam. ^ 

AfwE tAmiUftiinHHAto™ (1). BeUary (1). Trtnpra. Mtvdum 

TinnpivllV {'2). Ttitieorin (\ Calieiil 11 ), rttul TravanL^or^ (1). IIYSOBE [-}— 

ftirtK. |2f imd SIwnogn. Bmw a—A dortwHc indiiiKt ry opJy« 

tor faciarl^i .—The Belfin tion of flit as tor jst^^ani'po^l^r (actofieA 
biAb$«n governed niAiiify by three considerations IJ proxirLtity to supply 

of mw rotton ; {2} the ariatenoo of nu iiidiftenoufl induBtry and thereF^e of 
a comniTpiiiitv of profesgiotinl weavers who Tiiighi f>e drawn npou l*bonr ^ 
and (4) faoiliries of transport to itnportaiit inntketj. As indicated by the 
fipnm in the above enumerationi- the modem power-ioom industry 
followed very mucb in the path of the ancient b&nd-looitli etaft-,^ The tine 
muslins of Dnccrt* Ami+ Chanderi, Kota^ Rohtakh Benanfr* and other \wau- 
ties fir# still being matin faciuretl. Many writeR speak of^ iinwlins 

aa being a product of j>aat agee. So long ago as lS3t> Mf+ \\ alter Hainm<inr 
ono of the€ompaiiv'fl officials itfsident in Dacca, ptopheeied that ’^th the 
decline and fall of the Delhi Court the loss of the fine tnufllins of Dacca 
coight be expectwl, since the tlemand for these expensive fabrics very 
poMihly would ceaiie. But at the l>elhi Durbar Exhibition of some 
imiarlmhiy fine itiunlins of Dacca were sold on behalf of the manulaciurers 
—atid th»e were verv nearly as fine as the samplM in the Calcutta jluaaum, 
which wete proiure^i in 1A84 and made some when? about that date. 
Thflfe is no vetv ancient sample of these musbns known anywhere, ho that 
WH have little W which to compare the famed ancient textiles with the 
modem productions^ But the examples presently being tum^l out 
would tnensure iOD’a or 450^St while English power U>oms Imve been hii^n 
to produce Cotton yama nfe said to W counts of ao's or -hJO e* 

when not more than a like nlimber of hanks of H4fJ yards go to the pound 
a'^oinlnpoie* «■ ^ v i 

The point of interest in these Dacca musliufi^ however, lies in the tact 
thit the hand aplnnErs of Dacca ure produring to-day yarns of a fineny^ 
that nu tnachinen' in the world ixmld npin from the inferior which 

thay uae. Dr, Taylor wrote. In 1840, that thi* Dai ca fipiniiers fnikfd to use 
tha fijir American cottons, and gave as their reBson the fact ihat the EngliBh 
yarn aw^eUa on hlearhingp while that of Dacca shrinks and becomea 

sponger. It would thus appear that the European spinlier+ With aU 
hbheflutlful machinery, may still have something to leani fcooi the hand 
•pinner* and that something might possibly lead to hb being able to spin 
shorter staples t ban he at present cotisidcra intlisp^mAhle^ This hint saetns 
'^hy of careful iiivefltiiiBtioti (sec pp. &94-3. *501)- 

Sp^lmt fod^mn The artistic cottons pnxluicd in India aw 

deferable to two main heads—loTig cloths or damask^ and itlUflUn*, plain 
fignfed- The patterns are tctnally wovefir printed, IVlLcn checked 
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they are in Nortli India comiaonly tinned kh^^s, to the South gahrvM : 
vrh^n atriped they ara Tht itioal colouid are dark red fot Hindnj^ 

dark blue for Muhoininadana^ in both raaea inter wo with white+ Tkf 
dhoti or dhotar w worn by men and is a piece of plain cloth genmllf 
having a coloured border and meastuing about 5 yaida in Icn^h uiA 

yards in breadth. It may be made lovflJIy or imported, fhe mri 
or womaifs Upper gumient varies greatly acconiing to the weahi, 
position^ castej ete,^ of the weater as regards the materia]^ quiHty oi 
degree and nature of qrnaiiientatiou. With &aer materials it is uiiii% 
a gauze» and is still vert^ largely handdoom work. The sdn ia, from ui 
art point of viow^. perhaps the most picturesque of all Indian gaimentd. 
The chadiir or ahawl vs a sheet usually about three yards long and hilf 
a# wide. It is worn by men. but by w'omen of certnin castes onij. 
The pa^rt or iua^i (turban] is a long narrow' strip of cloth worn by mra 
round the head or around the waist as a fNi?«f?ier-boj|d {ianifflr-haarfh 
Mandeklo in Oleanus, liisi. Muscovy, 16^2, 21 , BSj dijcaiH 

the rotton manufaettm-s of Bioitschia (Broach) and of the ** ciwJswTftdat/ 
or girdles of ailk and fine cotton. 

Throughout India certaiii loealitle# arc famed for the quality^ designt 
etc,, of their dAoiis^ chadars, pa^ om 

ete. The merchant who may desire to open up a trad!# ii 
manufuctiuing and supplying these special gooiU must ascertain tbe 
e:iacfc dze and shape, the panicukr quality and colour un demand in 
locality. The mere fact of ofTerinig a superior quality of goods is no in- 
dneemeuT to tjud^. Few cominiiuities in tho world are more coDserradTi 
regartliug their garments tbnji are the variouM races and castes of ladit 

The figured or fiow^red muslins.— jatndanis —are by far the 
artistic of the cotton manulacturea. These are literally cotton bmeadfS, 
the patterns or flowers l^ing formed by spools carrying special 
of cotton, ailk, wool or gold, that am thrown by hand within the warp aw 
thus become supplenieniftry to the weft. The centres most famed lot 
these artistif: textiles are Dacca, Santlpur, Cbittagongi Tanda andClLi^^ 
The flowered muditis of Calcutta and Lucknow are needfe-eiubroidetra 
{ciAicJtatil work. 

STBA ^-POWBR MILLS r Spinning ffiid ^1 cfJi — The fil»t 

mill founded in India was at Fort Gloster (the Bowreah Cotloa Shltf 
Company, Ltd.J^ near Calcutta. This received its charter ia 161^ “ * 
cotton miU, a coflee plantation and a mm distilleiy. Some yeaH 
the first of the Bombay series was ft^tablished.^ namely the Bombay 
ning and Weaving Company (iS^lb and teu years later there were aduK^ 
mills and 338^000 spiadJes at vrork- In 1819 the number had inrieo™ 

5S mills and 1^500^000 spindles^ giving empluATuent to 39>&3i 
in tln?re were 90 milla mth Id,926 looms and 

in 1896-7, m milk, 37,303 looms and 3.9S4/f23 jpmdJe^; 

1901-2, 194 milk, 41,815 loocua and 4,992,349 spindles. Withm 
dKiado ending 1001-2 the number of looms had increased by ^9 
awl of spindles by 52 |ier cent. The capital invesfevl in the 194 inilU 
been puolisbed as Es. 16,01,40,5^4 pius £650,000 : in lfl04—5 they J”l^| 
further expanded, iiamelv to 203 inilJs with a capital of B&. 15r9^'^ ^ , 
plu.i £1,067.245, and had 47,305 looms and 5,196.432 spindle#- 
Motfd and Midrrisi Fro^eu c) India (1905-6,176} the following 
occurs t—There were at the end of ISOiMS in British India and - * 
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SEat^ 204 cotton miUfl cDntAinliig 5^2,300 looms arwl 5p293,80D fipLadlpSp 
md giving omplojnient on an to 212,700 pcraouB every day. Of 

the^e, 104 were exclosiveJy spmiuQg mills, eigit wi*re oicltish^dj weaving 
iiisJla, and in the reat both splnnii^g and weaving were eamed on. The 
capital invested, including an estimate for ten conipanies worked by 
private proprietors, tor which accurate returns are not avmiabie, was 
£IO>61K),000 (paid'Up capital and debenture loans)^ The industry' is Locatedj 
u legnidB 70 per cent, of the tuills, iii tlie Bombay Presidency, while there 
ly niilLs in the territory ol 2^ative States and in French poAseaaioivB in 
India."* Between the years 1893 and 1900 the industry was dcpiessed* 
ura^t 9 being afEected by the dj^rtnrbances in exchange relationa with the 
Far East ^ich followed the closure of the Indiati miata, by over-pro- 
iluction, by plague^ by pour crop5, by famine and by the dutnrbances in 
China. Since 1901 there hM, howeverp been a satisfactory improvement. 

The Indian niQls give pemianent employment to 186,271 weaver^p besides 
orcosioDal employment to largo numbem of eiiltivatOT!S> cartefs^ hoatmcoi 
<!tc.p etc. By way of comparison, it may be stated that in 1904 there were 
2,077 miiU in Great Britain ; 1,201 in the United Statea: 500 in Italy ; 

420 la France; 390 in Germany; 304 in Rusaia and Poland; 257 in 
Spain ; 203 Ln India j 6-4 in Japan ; and 22 in Cannda^—the grand total 
of the world, including all others not specified, being 6,014 cotton mills. 

of Indian Op^rnih-n in the Coiion indmirj^ —It wrould be ini- 
possible to furnish an average wage of all the employees in a mill that would 
of any valuCi since the dificrent elassea of lahour naturally command 
difeient wages. Still m&re impoeaible would it be to prodace a figure or set 
of figures that could be regarded applicable to the whole of India^ The 
following returns taken from m actual statement given by the Government 
of India [in the publication known as Ffj'ocj and IT 1906) are, ho weaver, 
highly lUsiTuctive and indicate the average wag^ (piece-work and monthly Wages, 
wj^e, in Bid paid at the Manockjec Petit ililla of Bombay in Jaimary 
of each year from 1882 to 1906 doffer^ in 1882 Rs.^ 5^ iu 1906 Rs. 6*5 ^ 
winder^ in 1882 Rs. 5 to 7, in 1900 Rs. 6 to 9 : rover^ in 1882 Rs. 14 lo 16, in 
1906 Rs, 12 to lo : reeler, in 1882 Rs. 5 to 7. in 1906 Rs. 7*5 lo 9 ; warper, in 
lf?82 Rs. 15 to n, in 1906 Rs-12 lo 20 ; weaver, in 1882 Rs. 14 to 20, in 1906 
B’'. 12 to30; jobber, in 1882 Bs. 35 to 45. in 1906 Rs. 30 to 50. Thesearoouly 
a few out of the many, but they are sufficiently representative to show the 
wide range of wages earned^ soii to indicate the immeiw importance of the 
iadustry to a locaUty Bombay that can lay claim to 79,270 men, 

2'^, U2 women, 13,590 young persons, and 6,883 children^ a total of 127,155^ 
ail earnings wages on the scale indicated (the apectal cases mentianedji 
tuandf^ting the highest, the lowest^ and the mediiun class earners. 

r.4AAt/OA,^'oltoti goods imported into India were for many years ♦32aimti&ii. 
subject to a duty of 6 per cent. Thif tAX existed* for example, before 
tap date of the Mutiny and was continned when the East India Company 
Ceased to exist. It wa .4 raised to 10 per cent., then in 1864 ^uced 
per cent.* and in 1875 to 5 per cent- with lower rate# for twista and 
yams. But, by a Besolutiou of the House of Cmamona^ 1877, it was ruled 
lhat thea# duties, bciug protective* sltould, as early lui possible, be repealed. 

Accordingly, in 1882* the Indian import tariB was practically abolished 
ijul no fresh dutl^ were levied until 1891. In 3larch of that year import 
duties Were charged on most articlp^ except cotton goixls. The omlvdon 
o\ cotton WA4 vigornufily opposed by the Indian manufacturem, atid a few 
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□louths later thii bill wa^ AtcorUingly ampuded find ccrt.aiii C5tti*ii itupofU 
were exciacd. Tbe cotton gooda and yarna importer] bto IulHs lEt 
tofiinly of the Uner qualities, wherefis thoae mauiifActiired m Tiidii (ckieflr 
on aeronnt of the inferior qufility of the locfit itapie) are of tbe kur^ 
grades. But with the meditim-elaaa gooda, the breigti supply over¬ 
lapped the local production, and hence ^ with a view to tah? a war tkfl 
protective chnrorter of the cllstotnB duty, it wag decided to impose la 
excbc duty of 5 per cent, on the nmlluin E^Ufilities of yam piodatd in 
India. Technically this is expresaed by saying that all IndiaD'pnwluced 
yarns above 3l>'s were taxed. It was soon found, howeverp tbit tbii 
endeavour to equalise the burden of taxation on the two great ccijnpsifl| 
sets of cotton manufactureis (Imlian and Foreigi^J w’as not a succpm^ 1^ 

1896 a fujfthef Act was uccoidingly passed by which cotton yams weir freid 
from taxution and a uniform duty of per cent, impost on all wov^t 
goods I mportetl into India or timtnu factum! by Iiidian powerdooiu iniiL^ 
the village hund-loom industry being exempted. In 1902. B. P^idelih 
wTote a Memorandum fhs Profits of ihe Cotlon InduHrif of mi 
ihe Cotton Dtitiee, to which the editor of The T^me4 of hulia (ontrihutol afi 
Inrwrtluction : these papers will richly reward perusal. They miy bei 
accepted as setting forth present Indian commercial opinion. Padfiltib 
hinges the whole of his critical and ver>' able te%dew ou two fonerptiQM 
that he endeavours to rUsprove, vli. “ that the average ptofita of the Mill 
Industry are high " : that the Cotton Duties would be realiy psl bt , 

the eoDsuiner of cotton goods and not bv the prcMhicer.^" The ae‘t duEr ^ 

collected on the goods nifiiiuffictured bv the Indian mills for the ft>af 
vears 1901-^2to 1904-5 was, 1901-2, Rn. 1902-3. Rg, 16,9101®; ‘ 

1903^4, Rs. 20.?^,149; and I904-S, R^. 24,06,976. [ 

[C7/. DiwihfinHn-HaniUton. J&vmr ftc., 1807. Il* 

Mwtin. HiSL E. ind . 1S3S, L, 328-9. 3+l-SU 3S3-8. : iS - 

iii-r 322-4. 327-a ; Adtnin- flepto. ^4nrtrf y^enbor Itiar\d*y I 

XtukiuirjL Art Monuf. /h 4.. 1888, 315^31 ; CuUin, ^xwtiFhfii 4m and a 

, 1800, 7-8 ? Hai^U .m Indian Induct ritw, tlw Hv-slnittltf i “ j 

Ind. Tfjl.JoUm., Ut+B-llMlfl * 3 Uk and Bertlm Ferrfira, BttrmOu IIWO. I 

SraL Ei^pi JIci4rnfci. ilKN>. J, St^ffock, J/dfi- Camm 4>wt., I 

^Voiwginajia^. Aianuf^ ; —ilAnerjei, Brtvjnl; .\m^ldL l ^ \ 

C^rvi. z Sitnmioiu A»*am SilbefRMi, PraVr t I 

Fiithe^-eiu Bambfiifi Ed^ar Thuntton, Madraf ; imiDoroUS Artwlf* m ttw < 

Prft»w, more e^pee^ly Ind. Texf, Joum ; T^lelLArkiu-^ Eithot\d BFdrrK i*', i 

MdtM^ in Ind, Tmi, Jomnr, Feb ItWJl: Geif. C«il. Catian Mdi* in r 

.Vcnwicg, rsol j Tfrtw* of /stm/w, lKH-3: MadroM MoH. ^f^***!^ 

liHll ? Pwnitr. 1003-3 ; Watf, Ind, An at D^ihi, 1W3, 23a-8&: 

Width* o/ Pitre OtkMte, PrntI- Chambtrof Comm. 152^03 ; 

of Yome, 38l>-4t?4 | including Hopt. ot Committofl app^m^^L '4 by Jmit- 

Imiia to tviuideT arul profwj^ mpuurpA for fliipprc#*jion of ! 

rwlmg^; Comber in ArU, IHOl, lil, 734 - feraplc, Tprt- Mtrtvr^, l’^ * ’ I 

Ayn, iiiumy paAoii^) ; Toxcf, The Manttf. of Creat BriUiin, in Jonm, ^ 

: imp. Oaz, h% lifl 2 - 3 , ; BtfU*. af AttoC.; i 

Tradt Jeum.. IftO,^ ; Thr T^.rfih Bttf}rdtf. Feb IS, 1908. 3<l2 ^ CW-I .- 

X. lyDiAX TRADE /.V RA%V COTTOS AXD COTTOS 04.>b- | 

EACTl/RES, BOTH LOCAL AND PORBIOS^ » 

RAW COTJOy.So much bfis already been said regfirding theln^ 
Cotton Trade that this account may be fittingly drawn to fi oloiC ' 
short paragraphs devoted to the more important sections ^ 

tranffactioiw are ordinarily conducted. The total area (accophnS . 

Fiml .^tem&randum of the ComuierciaL fntenigence 

year 1906-7) occupied by cotton was I4p9l6p000 acres in 1904-^* 
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& cnj]! uf :j,t^2Ei,0«XS bales ^ iu tbe following yeftr the cDJTea.|>oiidLiig figure* 
were acm asul 3,426^000 bwlea; and for iWy^l tiiey csti- 

utated at 22,344,000 acres with 4,91)8,000 The^e are the acteiiil 

fetums, a» slfto the eatitiiate* for all India (British and Native States)* 
In l9t^4-5 the yield of the British districts aWue eame approximately to 

milliuik bales* while the exports and mill consumption together came 
10 3,390*413 bales* Iu 1905-6 the Final Grn^ral M^:nuirandum estimates 
the ^eld in British distnets only at about 2,244^000 bale?!, while the mill 
fonsumption ie Baid to have been 2.025,733 bales and the ciporta approii- 
aiarely 2,000*000 bales. Going hack to previous years, iti 1903-4 the 
sereage was 18,042,781* the okittnim 3,168,113 bales ; tlic foreigu esporta 
were T,9S 1,075 cwt. (or 2,220,701 beles), thus leaving a lialftnca [plus 
the produce of Native States) of 947,412 hales as available to meet local 
detnandfl. But the scarcity of cotton in Enrop, theit prevalent, very 
pcnaibly created a stronger cleiuand for Indian cotton tbau can be regaedeii 
as normal. It may, therefore, be dedirable to examine the rcturiai of 
the year previous. In 1902-3 the crop was l6,58.U04b acres, yiehbng 
3,367,030 balesp and the exports to foreign eotuitries 1,692,543 bfUc^* 
thus leaving a balance to meet local deniands of l,674>48o bales, or exactly 
the pfoductiom At the present day the band-loom weavers 
faiety spin their own yam, but pureba^ie suppiiea either of tbs iiuporte^l 
or ol the ludJan mlU-apun yarm It may thus be aoyepkd that the balance 
of production over the demands of the Indian mills is a%'ailabJe for the 
foreign markets. 

Exports.—During the post seven yeafs the following were the 
tiports in ewts- and rupee values ;—1900-1, 3,573,703 cwt. and Bs. 
10.12,74XX)7 ; 5,700,014 cwt. and 4.42,60,933; 190(2-3, 

64M4,806 cwt, aud Rs. 14,75,71,981 ; llh>3-4* 7 , 931,075 cwt. and R*. 
24,37*61.4r64 i 1904^5. 5,657,743 cwt, and Rs* I7,43,46,&T2 ; 1915-6, 
n39),534 cwt. and Rs* 21,34,15,195; and 1906-7; 7,400,830 ewt. and R‘^. 
-1.94,84,609. These figures thus show an average valuation of dose nn 
fifteen erorcs of rupees* and if we assume an c(]ual valuation for the 
itare of the crop retained (well under the markl, the total value of the 
cotton laiseil in India w'ouM not be lar short of tblrtv crore«, or eay 
£2O,0OO,W0. 

Eow Ormife ^—Reference has already been madi^ to the degeneration 
that has taken place in the staple grown in The cultiv^ators hav<s 

iJlow p| themsehes to be driven into the production of an inferior staple 
or they have dcJibeiately selected to grow that class of cotton. If tlie 
uiautifacturer would pay no more for a long than for a short staple, 
iba IrHban rruUivatota naturally sought out the plant that could give 
them the highest and most profitable yield* It ts not surprisingi 
therefore, that wltblii the past thirty years or so the fine long-staplerl 
mttona of India^—the cottona that at one tinia were much admired and 
^und a ready sale in Europe—have gradually lEsappeared, aud that 
inferior but tighlv productive, eaflv ripening and hardy races have taken 
iheir niaces (or are rapidly doing so). But the ohauge that W eome 
ihe cotton industry may be spol^n of as a co^<jueiice of vaiionii 
infim-nctyi.. The Indian milbs having at hanil an inferior a^^plCj. con¬ 
centrated their attention on low^count yams and inferior piece goods. 
8 d aucceeafii] were they that in a reinarlcably abort time they closed the 
hidian d^ra to importerl goods of that doss- England* on the other 
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haiLcI, irent in for Ipiig-Btapte rotton» in order tp pru^ipce bi^ih-jjiad* 
goods. She found th-ea^ iti the United States^ aad tliuA gradiiallr doaed 
Ser doors aj^inst the ahort^stapie cottons of India.. But that infmor 
vanuj might come to be refu^ both in JuEiia and Ctuna skpu HfVK 
to have been contemplated, vet k may now be afHrtned that the futnw 
prosperity of fhe Indian cotton industry will turn very largely en wbfihrf 
or not the Indian eultivatar can produce cotton auperior and desojer te 
that presentlT grown. With better-grode cotton it iiiay in aU lairne^ 
be said that it can be but a question of time w'hea the Indian milts ailt 
claim a steadily increasing proportion of the supply of highcr-cotieit gowb 
not only to India but perhape to the world. 

MANUFACTVRBS.— LocsI TiHiie i/t Yarn , —The of fsfH 

by the Indian mills ( Britiab and Native) has progressed steadily but not 
phenofnenaliy. The outturn (mclnding Native States) In caici^ 

to 4S2 milUon lb+; in 1900-1 it fell to 302 millLon; in 1902^ rotse to 5TTi 
million ; in 1^-5 at<^ at 578 million; and in 1905-6 at ^ raillimi lb., 
with in addition 20 million lb. produced by the mills located in the Nan^F 
States. Of the amount lor 1904-5, Bombay Picsidency claimed as its shirr 
422 nullioii Ib^, being fallowe<i by Bengal with M milllorL^ SJ 

million^ the United Provinces, 27 million, the P&njib, 11 miEUpai 
lastly by the Native States with 22 j milhQii lb. Of the total pcod^tioG 
in 1904^ about 110 luillioii lb, in the British districts and 4 million in 
the Native States were in higher counta, that is to say, qualities aheve 
20 *b- This was about iO mi I lion lb. in excess of 1903^, and 43 million 
in excesa of 1900-L One of the most signi^cant features of the modefn 
traffic in Indian cotton manufactures is this incfpAse of the oiictura 
the higbcr-CDunt yam, for which a fair amount of foreign mw cotton u 
being imported^ and recently an increasing local production. la 19i>4-J» 
192,544 cwt, of cotton were obtained from the United KingdoPi+ Genuaay 
Enjii-pt and the United States, etc., and in 1905--6 this supply fitOM 
161,476 cwt. The productien of counts 'm 1904—5 was 51 niillioii lb. w 
excess of that of 1899-19<MV. Attention has been drawn [in the 
Ttflie) to the fact that the imports of high-coiuit yams have hecu ^ 
the inverse ratio tu the expansion of the exports of Indian-produced 
of that, elaas {3f>’s and over)* By w'ay of contrast with this 
Indian industry, it may be pointed out that the weight of tiAist and 
imported in 1888-9 was 52J mJIbon lb .; in iS9S-9 it stood at 451 f*J“*^* 
in 1903-4 at only 28 niiilion;; though it rose again in 1905-6 to 45j ifluiKHi 
InnJntt Ymm . — With regard to the ii:Xt*OiiTs of Indian 
in 1876-7 theae stood at close on 8 million 1b*^ valued at 36J lilfas _ 
rupees; in 1903-4, at 252J oiillioti Ib^, valued at about 9 croics o 
rupea {£6.000,000); in 1905-6 at 297* mlUion lh., valufii 
12 crores (£8,000,000); and in 1906-T at 243* mUlion lb., valued at 
(£6,931,021). Deducting these esporta from the above-rtientioneu ^ 
production of yarn at the Indian milla^ in 1903-4 there reniaimid ^ f 
mLUion lb. pfua the foreign imports ofn say, 28 mil Hon lb. of yartu* 
the amount to bo worked up by the Indian power and hand loonw« * 
1S054S about 357| miiliou lb. the foreign importSi ^5j 
PJeca Oood3m ‘— ^The wov'en goods produced bv the Indian 
to 95 miUton lb. In 1899-1900; llT m^on lb. in 1902-3; 131 
in 1203-4; 152 million lb. in 1904-5; and 156 mil}ion lb. ^ 
with in addition 7 Enillion lb. turned out bv rriill" in Native Staled 
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nuknufactnrc^ are malulT si rev imbb^rhed ; ifi hft more cxactp an average of 
about 83 are o! tbat nature (I2i^ million Ih. out of the total L56 

iti The ptO|;HJitiou of hijiiher-elas?i gooda vanea in the iliferent 

pravTAcca ; in l%3-4 ^ladrai showed fi4 pet cent,, the Central Fro^-iiices 
S28 pet and Bombay IT pet eeirt. of their manufaetnrea as white 

iod eoloored good^. hMiety, etc. It seems pfobable that the grey goods 
represent aWt font yarils to the lb* in weight; so that in 1902-3 appro^d- 
mately 38^ ndllioii yatda of grey goods were produted by the Imliati milk, 
435 tnUlion in 1903^, 5'24 milUon in 1904-5, and 540 million yards iti 
1905-8; while approximatoiv 80 million vards of eoloiired, etc*, were 
produced in 1902-3. 100 million in 190$4, m milhoii in 1904r^, and 
112 miUion in iSOO-S, The goods tiiriLed out at the Indian milU are 
iwisky —described as chadarSf dhvli8{oT t!h€li»\ dtilk, /iwowet^^ 
mufii. printera+ sbirlitigs. Bheetlage {T-cloths). rrxi^R —Jiaured, 

coloured or atkeellaneous goods and hosiery. Although the home market 
is likely for many years to be of primary importance to the Indian 
Dulbr the eiqwrts of Iiuj^atl-woven cotton goods cannot be called imini- 
portaut. In IS03-4 the exports were valued st Rv. Ld3^0T,6i8 ; iu 
at Rb. 2.03J8J24 (= £l,35&.54l); and in 1908-7, Ks. 1.77,17.086 
(=£1,181.139}. 

Forefjrn Trs<fe ,—Turning now to the iMPtrRTJ^ from foreign countries 
—chiefly Gr^at Britain—a traffic which constitutes neatly fwo^fifths of 
the whole imports taken by Isidjs. The trade in yarns, as alreudy id' 
dicatedj has declined. The piew goods are referred to the following chief 
groups:—Grey or Unbleached; \\'hite or Bleached: and Coloureil, 
Printed or Dyetl. India teceived in 1903-4, L085 mitlioti; in 1904-5^ 
h3l0 million ; in I9ij5-6h 1^348 miibon ; and in iSOd-T. i.298 urilUou 
yartUof piece goods, fn 1903-4, 468 million ; in 1904-5, 584 milhon ; 
m 19t}5-6. 572 million ; and in 1906-7. 4M million yanie of ii"///ri' good?, 
fa 1903-4,481 niiMi nn ■ in 1 TO 4 - 0 , 493 million : in 1905-6, 541 million: 
aud in 1906-7 ^ 524 milLiofi yards of CoLfWHFI? and printed cotton gomls, 
The^ therefore totalled in 1903-4 to 2,032 million ; in 19«>4-5 to 2.288 
miUion ; in 1905-6 to 2,463 million ; and in 1906-7^ 2,318 niiUsan yards ; 
and the te-exporta from these were in 1903-1. 66 intUion; in 1904-5. 63 
nrillEon; in 1905-6. 87 million: and in 1906-7, 61 nullion yatde. thus 
leaving \n 1903—4.^ 1.966 millLOU yards available for India ; in J904-5, 2.225 
trillion; in 1905-^, 2.396 milling ; and in 19?>fi--7, 2.257 million yaids. 

Adding together the eatinisatea of grey and coloured goods given above 
^ the production of the Indian iiiills. we obtain the following :■—168 mil- 
liona yards in 1902-3; 535 niillion iu 1903-t; 632 miliion in I9i>4^^ 
and 648 million in 1905-6+ Beductlng from these the exports to foreign 
caantries, vi;. 69 millEoii vards in 1902-3. 75 million in 1903-4, 87 million 
in 1904-8., and 91 million in 1905-8^ we arrive at 39T, 460^ 545 and 547 
tuillion yards respectively available for India; and adding these sums to 
tn« total imports ejUo mentioned above, the grand totals become 2,448, 
3,426 j 2,833, and 3,016 nullion yards as the net Indian suppUea for the years 
^u ^lueation^ Thisp in a population of 300 millions^ allows each person to 
about eight to ten yards per annum. It would thus seem that while 
tbfl Indian mills are Bpkning vesfv- largely for China and other forf^ign 
^rketi, the looms are far more concerned with the home than any foreign 
■^tketi. Hence but for the exports of raw cotton and the existence of 
P^werdoom milkp the Indian area of cottou cultivation would be reduced 
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to bbout ouc-quart^^r it^ preieutffxcetit. That h to sayp oijfl-hall tin totii 
productioiL is esported mw nod oiif^'qinirtcr in tlie form of vary, thm 
tea^Tog Diie-qUattoJ' to mevt the ejxietiiig loebl demands. The f^reit Icitait 
oi the future may be said to be tlie extent to which lodiau UMtjfactuftj 
of piece poocla may cartail the imports Iroui foreign countiiftjH jujit il* tb 
puMuctiou of yarn haw moht certainly cnniLiled inipjtta of vam from 
foreigti Kmuttiei into Iiiditi. 

ICf, Milbum, Or. Ctnjim., i!T3-S^'j:: Royk\ CuU. and €<tmm. ttf Cnfliw 

m Jndia, tSltl, ; Mwlliffitt, Coiif>t\ Hfivdbo^k f^r i 

Indian Cation ; ahifi India"* Tradr in Catii>n ttmd Fanit, m 

Quari. Etr., ; BranU*, Coliofuttc.. IS&ii. 2-10-3.H ; iil, 202-3, 

: E^pt. 0 / lOt Vhamtnr of Vomm. C-aO^n Trade 

thr Vnittd ojni fhe tPoWcTji Colion Snpfdy nnd Tmde^ IWNh WAikinA 

Comm. C'*?tioo Crop*, in U.Ji. Dr pi. .?lnlr BnU. 1904^ So. 3^1; 

No. M i Th< Comn Ituitutr^^ Tariff Comm. Rrpt., Jun# 0^ 1005.) 


GRAPHITE; Ball, .Uai*. Er<iu. Goo!. I»d., iu., : EolW, 
Mom, Coot. Sun . hid., lUUU^ xx™., I2*»; sxx., 174 : Rev. Groi Smr^ 
Iwl.y 1TO5, xxxii,, pt. I, 5L Urophite conislsta aknost entirely of pure carhft* 
with a small proportion of iron. It k known aliio as El&ektead and Plains 
bago from ita appearance, tboun^h lead data not enter intn itd eompMidi!^ 
A Ml aecviml of tliU v^riosw IcwaliliiM whoni gprapbit* hoa brfwu touMja 
Indidi u piv^cn in cli^ Dkiion4bt;t^ but thaugU tlusc aXv f«ifiy nunacro^i* 
i*vi?r a wkle nrv^, it t* only in the tif TravArlOOre tbot any pri>h0''e*i in 
minili]^ b*B laeetl ntmle-, Pmspeeting ha* aXeO ntteiiipted In yh* Otobvui 

diirtrivt, MiMlr&A Prfwjdeiicy. omi in tbe Jtuby Minc^H district nf rpper 
Atiwi^ling to HuHoJuL reariiar retoms were t\o% ayalliible bt'lLifw lOOL but 
tii« perivd ltwH-3 the foifowing recc^nbi of pujdiwtioii in TntviuacoW art 

’Z.4m 4h 575 toiw : 1903, 3,304 toiw. j 

Graph tte is nwtd ehieUy in the manuf^hrtlire of pencils, erncibles. j^tc 
irikll-wuric jHflulv ai ft lub^eator for rruiclli;lieir]ii% in eloci riUypuiH, in the 
ctf inyuJdst, o%e. In. fndiA the D 4 i-ti%^e niineritl mppMuii to li* but oeciwt j 
atUbioci, and tlien only lor puliobing pottoQ\ 

GREWIA, Liiiii. : Fi. Br. ImL. i„ 383-&3; Gambk, ,Va«. 
TimU, lt)0L». 108-12 i Diithie, FI Upp^tdattg. Plaii^ im ' 

Bettg. FI, i., 2S1-4 , TiuAtELt A geuua oI pkiita whith 
60 ppeciea^ 13 only being troea, the rest shmbit or climbm^r 01 toe^ 
are natives of Intlia. 

Hie ■peric4 fif it^trim whi of iittle euimonuo imptirtance apart ^in^ _ 

tbjit the inner burt of ino«t Jip«^i44 yields a Fiuni:, ii*?u tn the 

qikI ijionietiniM o( pnpen Soj m hav* a tonub and qlaec-grauiud wood, ^ 

fur piirpMf^ where cluitieity and *tren|rth ore raquired. Afcordiuifly 

artieka numidaetursd oi tb»* wDuds are iiejsghy-wl«t bow^ as* *f“ 

handlesi and the IiIm- t>r. Hidie, ia an jirticle in 3*Ae Fmhin^ 

in ItuI bSltT. MiiL, 14a), renuu'kA that th^ wood of llLneespcfieiv f'f- 

aiul rr-i*<ii#. eboutd milko'excellent nmtrrial fur _ 
rods. The fniit* of loikny of the ipecAea ape fdibk. The infl(wf giTUfli 

«. nHiatirtr, Uirw., the phoioo, ohuhri^ doAmni: wild in anJ 

4nEU4s cultivated ekewhere. fw. rinmHm.r iieftr. tlUB dAdmaU s^ 
plant^ from Haz^a and tlw PiinjAb Salt Rrmge to Sikkuu lit 
n,fK» f«t, €J. #«e., the bmi, |WJ^uuTTrtl«^ He. ; 

Himalaya^ from tho Indua tu Nepai, H!»«iQdiiig to IbfflXf feet, Veue^^ 

the pharea^ kk£*ia, etc.; Sab^Hiixytlayaa tract from tho Joiun* _ 
ttflcending to 4^000 foeL. ; Central and Boiitli India { Upper Bunn* ; _ ^ ^ 

of Ceylon. «. tUfeif-. Iho dhamun, sr^purro, rtc.^ 

the Sil1>HimBlaTaa tract fn;im Dehra Dun to AfiMni j - piidflp^ 

runuiMTn in tdf luid *iinilar fomtCr \_Cf. Pharmorog. /fed., ^ j , *rt|ii 

UMfal Fibre FL of the IForW, ISU:, 1&7 t WiKMljow, {Jard. in 

Agri. Udg., lyOl, No. U, 212 : Firmijiger, Jifnu, OarrL Ind., 1U04k 
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GUTTA-PERCHA 


NIGER SEED AND OFL 

GUIZOT IA ABYSSINICA, : FL Br. liL, 303; 

WowJroir, Ganl. in Ind., 1809, 333; /jftiflilxmA Ind, A^n., 1001, 

vit 101-2; Sec, Bd. Stite. Ind., 1902, ii., &l; iii., 22&; P»in, Beiij. 
Planlf lOCfl, i., 614; Cooke, FL Ptte. Swnb,, 1904, ii,, 60; Coiitosit,*. 
Sitter Swd and Oil. The WM iH, inrgUja, rdmlU, kenmni. tiurami, uim, 
w/wld, AucilefteWH, fUrtWtt, etc. A iiitise of tropical Africa, but cul¬ 
tivated w an oil-aced here and there in moat of the pnowjncea ol India. 

It [* a klarif crop, w>Wl Ironi Juivd us Auftust and lLarv«t«l in XovsTtil^r 
Tiemnhct, Kouflh and rocky Intcrile dr light ™dy Mn ta gently 
ehiwa, and the prepamtian of the land u very aimplo. Two plaiighfnDi before 
mmmr are scffitiont, Jutd mnnure i» not neoctMWy. Tho *«d w itallod hi rowa 
11 to 13 inchoa apart, ond 4 to fl lb. por «re ii hold to be a iiif^ient leed rate. 
It ia more Btnnfltonly Btowa alone, but ii ioniol iniea iOWinpanied by * P^- 
rfop In BeftKal o otmiidiffahle portion of land la muter tlua crop, eepMudSy in 
(IwlJiXagpnr &ivirion, but unrortniwtcly the .V^iisced li Trtnrn^ m tte .dffncwf- 
mmi Stttli*ti£t under tJt* geiwrol hwdinjj of “ Other Oil Seed*, of w^h thlU* 
»toUiluJlv60O.()()Oai5rto, with ISO.OOtlDf llioiein Chola Nagp'ii- The Otltora 
iM over ind nbove linaood. rape, Jd. » that a fair proportion nvOit he nige.. 
h .Madiw liniued and lil (*<■•« w.i pi 1 nre 

area tlwto both those pul togatber ii tiaually devoted to Olhj^ L 

tho "Othcm" isaino to U018.4»S .ff 

<(Hith Anxrt; 11J.3M in Anantot'^S 13-i-*®' “» Ciu^piih, EM.ft 10 in Bell^: 
71,1.11 in Kartodj 5li.73» in Tfichinopoly s EI.HIH in Tiinjorej "''*1 * 

Mfirth Arcot, with loesor nmia in the other dlatncti. It li ^poarihla to dtMM *or 
the exact ptoportions of three areas devoted to fiigcr, but Uioy toual bo 
•He. In the United PtOvinrM the acrenfjn of “ Other Oil Sae^ ww m 10^^ 
113,731. and in the Central Pnivtnesa the oorreapomltng figuro WM 314. 

both vhiefa A tortain prupirtian "wtiulii bisaii Eugor ItoTobny W 

thft fthlv provihCA lI’Lttt appcAri to wparatE* rr'iuras til* i . j 

<93 Jn IGOA-a (mwordlifig to tlw -Season iFFi-i Crop , 

twdforit wHji nctm, of whii'h Soaik twul 

Pigar 14.7^4; ^Um l«wCK»a: 7,fiA0; and lUtJiMjfin l,Ui flttfr 

Ri» {Musors trewr, 1801, t, Vl^ Rive# on HfiWLuit of mgar «w4 in tho Vftn^iu* 
of Mvin^fT*, which tho rfradBr nholUil conmlM. . a j i* 

VVbRii thp'ctftp iB ripe it h CiiE n«kr the rtrtt md BtneliNl for «^ht 
tbf-n opposed for two or thrw dofm tn the Mtti, thru th<^ W^tOlV out * 
And A^fniratwl fnhm frftgitwntis ot the pU±^t by # Jiui- ITw 
►did to thfj od-naokopo for oxprwflIoR o\ the oil. tho yiM of which la 3a p« 

CTTit, of wpijdkt of Ljw! seed, Bui l>fe* M»d df^e* quickly Anti Ui Englu^ 
yirliU only AliOUt Ifi mlXono of od pc-r qiMrtor of lood. whil^ rape ^‘^Xl yJOida 
fAllOTu. Tho oil ii pnlo ToUow or <.r*ng^ in colour with 

DHHW luiiuid tlinn rnpO oU, ’with » ffpocific gmvifcy ol 0^4 to ill 

iti drying prawEtion it ninkB between cotton ontl linBood Olh t of mAfemg pamCiU 
SahjfkniinK And lijFhliniT. ihi* m\ mwltU, ntwl m mnny j»iurt* of IrKliA ia emploj.'oa 
-arooEM!fy rtnd ftHohitinH thebtKly : it lilrtlM frequently uredn- An^jlfteri^t 
f^r mure vaIuaMo ciU* It u snid to bo luioful in ol frAct^cp one! diiaoOAtioii 
"f botw* aiuoAU Cpttla. Tho efl-enko li highly nppreoiAlod m pAi-to oi 

'be ootinir^' as a- entile footL In the Eii^tiiih m*rkel the vpJius of tho w nbout 

3Tr, per qiurtora Tlie prediWtion df tliia oil Crop hna aenBred in focent 
bko tliat 4 af nMwl. other oik, through t}ui coirwirtwlilo *iKpAnAitrtl ol Iho trAmo in 
’•froi™ frnd oihrr min^rAl pik imil the by-prodLictA of i^niii^tA 

SnilmcAntA. [C/, Bmu. A^ri. ISfKJe pt- i;. 

*Lae&.TI : .Vprr,, IS05. Nfp. ^4. 5tr2 : 

-4sW. , 180«, So. -i», ^0 ; 18^. So- 12. ^ I 

B<#u! Dm. Crni. Prop.. 1SM>1. 31 : Wnght aiid * 

l&rrS, 407; Imp. irut. Ttchr Repts-, 1003, 128; .4pr». No, 7. 171* 

Micro* Tech* Pn^ jU'Lrttipn end BatW* tnHiAl^h 3'*-l 

Gutta-percha* — iSint-e Cutta-pejchn C*ti ImrcUy bs diafact*^ 
^*«1 aia an IfidiaEL p^ 5 d^ct^ It will be dealt with here veir briefly* It lb 
the oommercbl name for the uispIsAated milky aap ol ieveral plantB ni 
^hith nearlv bH (or at Iwt iU the important onea) belong to the natural 
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flfdoF 3 apotace£, llie word ''guttji-pflrcliiku of SkJftjjiti origin; it 
signiBe? ths gum or guHa or of the tree known eh : iu^niii^ 

to som^ writers pereAu la also the ancient name of ^uDutra, no time pini- 
yxrrcAa w^ould denote tbc of Sumatra. And the tnis gum h [iMkr 
filmoat exclusively a Malayan product. As it reach^ the market pntu- 
percha is, however, largely ndnltetated. There are high- mnd lonr^pHritl 
qualities as well as substnlifes that moire or hm resetiible gutta-perrlii. 
but whieh are adulterants rather thnn grades of rjuitnL The pre^nt 
article deals with both the pure gutta-percha and itB subfititut^. 

Gutta-pereha first deBiiiteLy Appeal in Europe in a^ chi 

discovery soon thetuafter of its varied utilisatioiia caused an imratMuie de^ 
rnarkd^ Dr. AV. Montgom-Erie read a paper on it before tha iSociety of 
Loudon, from wdiich date it becAiue a regular article of trade. It ii n- 
teasively employed in ODAiiJig telegraphic cables, owing to its being a perfect 
insulatorr while it is able to withstaud id a reiuarkable degree expo^uie To 
varying atmospheric conditions. It keeps good for ten year*^ if eipoad. 
to the open air : 20 yeaw, if protected in tubes ; but 20 years, whi-n nnh- 
merged, have no apprtciablio effect upon it. Under the action of light, 
heat and air it slowly oxidiscsr becomes convcrtwl into a brittle iwin 
soluble in hot alc^ohol. Cfhemically igutU-pereha is ELlmgst ideotini riih 
india-rubber (w'hich atrfj, pp* 64T-BO). It difiers phyaically, being 
and inelastic. 3inca the date gutta-pereba was made kisowu co Enmpf 
perhaps no substance has developed mote rapidly, and with iudU-mbber 
its uaes may be said to be so many and important os to make these 
substances perfectly indispensable to coninieroe. 

Trude * —^The inunense demand has cuusetl an extended mqui^ kd 
the globe with the view of expanding the area of supply or of diico^edat 
useful substitutes. l>uring tho past sqveii years the imports of the Umtw 
Ringdunl alone have been:—1900^ 126^059 ewt*, £l,685.5SdT 1^^' 
88,49S owt., £1.382,^6 ; 1902, cwt,, £1,150,9(^2 ; 1903, WH 
1637J 12; 1904, 27,288 cwt„ £288,635; 1905, 46,434 cwt., £361,4.^: 
1W6, 53,271 cwt., 1489,230. Of these quantities the Straits Settlement* 
supplied from one-half to tbreC'-fourths of the total, but it would iwin 
if the supply froip the Straits w'as decreasing while that from leunjfU^ 
Eroiti Britisii Guiana and from the Netherlands was expanding. IT 
not, however^ ho forgotten that a fairly large proportion of the*e 
aro in gutta-percha substitutes, chiefly s^tfifa^ Burit-ilu^dnch Sf|“' 
/Vr., 19146, XXX]., 309-20} lias iJOiitribut^rtl useful p&rticulara regicb^ 
the extraction, puriHcution. properties, prices and traffic in gutta-j^rt 
abo a statement of the exports from Singapore from 18845 to 

[■C/. Solly, ObMTti. <?n lAf CcroWlcAffUfT la J'owrn. 
axt . 2, 9^13 ; Janiofl CotliiUp Jotim. Jjlcie, .4 ^^*,, iJCJCiIli ^84 i 
4t Ja f^iiiia-pcrcfM^ ^nn, J»f 4, Bot JSSfl, l-^O ; 

mbb^ Ond Guiia-p€rvha, 19:^7 i Mmiebon, PtadmlM dts Sapoii^. 1 i 
CoNim. 5W. imA 18130. 27: ISBU 231^9 i Chapeb 

th^m ^ ^ OuHa^Pinha, lSlf2 s Pi IndwiL, 1095. iv,, ^ 

Far^ Iflnt, SSL, 225-41 j ltt98, iiiv,, 394-3 ^ ,Obatt^ CriiUa P^reAa. 

(delivered iMfOrt 3oe. Arte}, 1 : CoHn^lt, Frief«4 MUt ia i 

Hair. Jufiseltf^, Lrv PL d >^aouSrAi?t4< a Outia, 1899; 1993. 

L«coiiit«r Xrfif Arbrr^r a Ljkdta^Pmha. IS&9 ; Sadotwpck, i9i# 

KoLm,, 1899, 281* Ote., Kc ; Gr^lot. OHrj. d*s Ca<tuiHiOt^ 

! &yi> i Hkilm’, Qttiia Ptrsha, A om. EitL CSdfu. ^ingapo^t ^ ^--* 1 * 1 . 

Tr^p. Agrik., 1990, ii.. 724-6 j Kill, MtpL For. Admiiw Ff^. 

1900 s Cat. iirr PL Ecan. paur CHon., L'PerL CofeJt, 

^urwif#f PL^ in /nJ. Fi^r., 1901 

e2B 


xxvu^* 



PLANTS YIELDING 


GUTTA-PERCHA 

Supply 


Pi if ti iffiw CuJfune+ ltfO '2 r Ktudcw J L lXr 2 ; Hepi. 

iSgpiL Boi. Odmt. Ptnanff^ 190:2 : Imp. Inst. HvHr, IfiO^r No. I 5 Le# 

f?, Ct»uicMiic et Oul*a-ptf^^ 1903 ; BuH und Psd. Maltqf 1903^ ii-, 

22flL 307 ; F^fwAti Trues of the AinUi^ Ksw BnU^ 

EIMJ 7 , 10 O --21 : TmOupcIw !>** Han* tind dim Hfsrs^Mlier, lOOOp il* SOa-W^O ; 
Kn 0 Mas. Owdtr J 0 <l 7 , la^O.] 

A feature of the gutta-percha trade in which IfidLa h mueli intereiijte'l 
is the powibiHty of soma method b^^ing discovered by whkh the milky 
jtticss o^ certain abmidant plants oiight be Uraiwfarniod into twefuj 
■nbstitut^. The following nuty be given aa the gnttn“W^cha'i.4elding 
plants, aa also those that it would seem deslrabk abould in future be 
f Eperinientcd with as gntta substitates :— 

Achru Sa|iota, iiss .. SAroxACE.lt The iSapota or im. U 

kmlv cultivalod in Botii^ i|a fruit ; yiebli the >[exieun Cfuclo^tin, [Cp 
A^i^-Hori. Soo. /juf., iiL+ l47 ; Jumrilr, f,Cr, 1003, 52l-3,J 
AlsieQlisehokarb. {»« P- ^O); At-ocvmace.e. Tho oAatimrt^ « IsoLUjvrd 

it) \m the Buuree of jfuOapuIei cf ShipaponJr H«ip^ 

iOOM, 29) frtijOLl the latei to cotitaia 4,3^ S tflAjh. 41'0 rosin and 13’1 ash. [C/^ 


^IftrMiciTk S 2 .] r m. 1 1 & 

Pt if lt MaUleywia, Os VHsswi Sju-o^ack.*. A tree of >lalaeoA aptl BonstH? 
knawn Hs the? totion. Th# milk o\ thia trw ia regarded oa an itifemr 
u( ttutia pareha. Hoopor [U., 1905-S. 21} o&ym tlnW oiuxiplH of tl^ imlk uf 
Ji. from Uaphaapabad elioUisd on. tVw avofaifS 4H'9 jiuiltfl* 33’0 olw 

tta per wnt. mH. It wM llgUt S«y. plostii-, b»Ut tlra y“W ^ tree emafl. A 
tiinplo fmiu Tinnwi'slly oE ff. ifcflofdwl 3^'fi gulta, t-’T rram aiid ii 

pet cwit, mb {aae pp. 11 Kh20>. ^ ^ _ 

CAtolrcpfa EleutH and C. pr«it», 9. at. Aari^iaDW. 

'Die MiadaF' or fiX'OMJ'a.. abundant l^iuiliot till over Inditt, Imve oftou horU sLiggwjtw 
jka r.epahle of affardinj; e liniftleo mwntify ol milky anp- WhelhoT that ouula 
let olilued profitoblT luui UOt been definitely 4 ijcertained.. OfiTr the ^ro^er pa^ 
of the Upper, Weetem eml Cohtral Previnoo# of l^e thy Oot'^- muiy 
eqmre mlltw of nustu l 4 ui(l, and tho utiluatian of ihel hw-lw^e would bo of luflnile 
vdiii' 111 tbr popple. [C/. Maos^’itip f-r- t$7.] 

BvpliorUa nflrilfeUa^ . EcFUoitaLfcCE^ (*» 530K 

E Rikyleini.H {mo 531)^ 

EL ffriLCilli, iirntt. Emo p. ^3L)- , , - ^i_ a 

E. trifona, tho hatUmondu. Th» shrub v\m^ ihe^ 

fruniHiandu, often njKjkoaa of in c^iiiWH^tion with Soutli Inuia and Deccan. 
It wwt ifpociallv rtscornmoneied by Sir Walter Ebiot In lASJ. 

M3£n^M Lim.i FL Bf. uL, SatotACW, I-cl^ly 

allififl to if iiiilinrt from w. Crnwritr., tM ^ittva ui Guw^ 

HiinduTM and Bmjii which tdTurdfl a ROm that m dOa Of tlio beat subfiUtUWM tor 
IMtIa-porrha (iumsUa, U.. 1903. 493-^17). N-« on^rt appiim* toJiave b^n 

to diac-ovor whether miV of tho Indian apoOiM mipht aitttilarly be Ol vatua. 
Otliw ipKie# jfcrr w. s i^tipl. LEaa—tit* Doccan tfl iialay Fofiinsul* ; W. ti^ 
AffrfA ifvwH. WifSt —^t^tU [ndia ; nod .*f. Mitres. Deccan aisu tcvlan. 

hnt Onmbli^ (I c. 117) myfk that tn^ithar w. tvOt M. h«uA* iuv in fruUa 

ktiown to yfrld (tutta peiroha, {Cf. MskomOti* La 70.] 

Ku^t^um anipdoum, tv., L. l3o; Baw«i uaU. , 

iHektypsis stUpiie^i. i FL Br. /pi 4„ iii., 542: 

TrrrM, v24-rt 3 3lanKin, f.C- 77 ; Jumellij, E.c., lilOS 4 ah-Bo : SaIWTAOE^ 
77108 li i|K» HttirliolK fjirjMcAofifti. toi ^upd, poici iTIupn. etc. A la^ 
ths Wofttsfti Ohats ffOia N. Kanam ^uthwoMa it affaed* m ud«ior sr^ oE 
ipdta-perralLa, which in coUeefred hy lappiXkR lite living Gamble Iiij4 

sltltoij^ tliiji SiilMmnfw ran W utiliwid Enr watarproofiiiR alad esment it u not a 
^Qip1fll*eiibetiEuto for tho pPiper ATtiakk'" ^ ^ d *i. 

r, «uiu, A-nJ. in Ann-Jnni, IfiSJk v„ 4C i 

* llwtk., t,, in tJfji. Pf„ iL, ftiVf: Gjunblo, tc. VlS-'fl. A tree ul U» 
SsItLrnMginta and Malay ArohipoksOT where it ii known aa lulwn itw™ (m I 
*»nto ficlknn iemtmgo- {or oAon^J m Sumatm, and i* thi? atiiircc of %lm nner of 

^ ffutia-percliaoE fojnmerrc. linit Uiftw would app^^ ^ niMy q«<iUl» of 
the fpitLa nbtatiwd fram tht* plant, tamm ol which ane api^wntly the pronurn 
«I diiriizu^t: varioliisa, olber* tbo rsanlta of diltenml- Masthod# of pcepuration, aful 
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HJEMIDESMUS 
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THE INPIAK BARSAPABILLA 




N«pUfftiiAL 


vi.. pt. 

ue. 


B-qfqwm 


HtUl dibora budifiitfl varyiEi^ dogreeft of adultwaliaiiL Fcr Oumpio th^ fa jmi 

mcniA (Hcconiii^ to Bum^MurdDOi^lhs icdflt Tvcont writ^t) ii J^ 

l43!>an is ro^n pitlfA F. fiM-fMlnfwjM and tnt^n ji| 

f*. The laAan p%deh il Diucb inftirkir to tbo dtbm^ Od tbe other Thih 

** la £*i NM ^ k but i» Variety of m/C rf. atiU by c^rtiim oTilm il 

it hoM to bo Ik di^tinot &nd to yiold tho leiban #uCro oE Fomk, 

Gmnbla (Afoo, Ind, 445 |i doytk, " Tbo method of eollooLkiEi. ufijAUjf 

oioployed by tho N^tlvwof tbo Kolay rocLiiifiuI&, u very umpte but vvry nit^ci 
nio treo il follod, and ellher tbo bark 1* 4tr{pp^ ofl idtoptber or rifigi mo rut 
».t interx'iali of iixMit a foot. The sap tboi ooe«S out ift t5ii?n colleetM, pm b m 
pot and bailed with a little water, which preveflts it« Iwdcning aEtorwudi whrti 
e^tpooed to the air. It iQ then run Into moukli. The treo# ueuaUy chon mi 
tliMo of about thirty to thirty-h%^ yeara old, fund Mcb tiw give* ^ to 3 Ih, of 
gutt-a Bueb a Hyetom b naturaJly a weatoful one, and if ri^gi.Elarly ooEauiiHd 
without any armogomoDte for leproduction wnuld probably lead to the c3Ch4UitliiO 
of the erLipply« eo tKat it ie eatufactory that Frotonh e^perti are said to ha^e dk^ 
covoEod that tbo gutta-porolm rail be obtabied from tiue loat'ee wilhoDl idling 
tho tree. Howtn'rr tliia may bo, thcro la little doubt oi tlio value of the piodiart, 
bnd that if It b to bo fr^dorly prodimd tbo tnw muei be grown in piutatbo 
nnd lyitoinaticaily wotkod," 

P. polyiDlhuzn^ p/u*7%ztnr., iv\, i.» 135 ^ /ioj«indra pol^atAa, 

Di*ch(fp4\f potyamht^r JJeatA ffoojb.+ Goa. PL. il., 65^. A [rtruJerale-BLUMi 
tree oi Coohorp Chittagmig. Arakan and Po^. Thin b tb« mH. itiU-tvrm, 
fkainbafi. pto, Kur* sayi it .viokli A fr>od Crudity of gi.lttA-pm’he uad in Uitpe 
quantity^ [C/_ p. o^raf4#n4-, Kic^ imd Gamble, in H<x5por, Hfpi. Lahofr. /«• 
Afai,, ISKHS^fl, 270 

13. Payeita Incida, a. dc. ■ IvtaAndm Wight, /tf-Tt.. FL Br, 

ind., iiL* 547 i Gamble^ JLfon. Ind. Timb*., 44S>; SAroTAirii-E. Tbedeii'tw* 
of Cachor b on e^'orgreeu troo o[ Aasonip TerUBSerim imd the StraiU SettipfUrPtfi. 
r. WiTJ Ii BfM ^1 p a true of Fenang and ^IfdAOCUk. Buth three Ereo* offoid 

poprika I tin? hut mcnticuied, aoeording to Maingayi abounds in that Enibetwwr- 

P, LMCii, kappQr^ Ovtta, I j also Sot. dr la Gum-yrrcA^ 

A All. Jard. ^i. ^uiVx.p JBSfi, v., 5fl, pi. viii. ; P. trfri*t. Englrr^ Pfian^m-t 
iv., pt. ir, I33p with plato. Kute rightly ironsfcrred iLirriOj^^oniii jffiilil' p 

to f*k it#' m9 (/ourn. Aw. Si>r- Urn^,* Ifti I* 3 fI,, fiEJ). but hie Builiwe plant h 
ently a differeiLt ipocbe from that of Haloooa^ ^iLimatra, Borneo, Bonk i ^ 
AtnljHinirko, to wldch tho name w\ jr.^'n-lJ vtrirtly epeuking brlon| 3 > Knn iiw^- 
ingly would fcH'iil! to Im^'e djcaiml to correct bb nuitakr when tm dbitni- di- 
xivlj 230J He atlbecqumtlr gave the 5leriguE plAtit iIm? natne 
irrnMiTikFm. Kwtj-. Hod|>rr found ttat the Burnioae plunt ooatnim 59'W 
gutla ond 3 il"fl per C«it. rcnhi. t*. r.epHl proper yield* the twptdfil' of ^ 
the R^o balam 6 arfrt 5 riTi (of aoriufi') of Bumntm—a" trade qualitv of (rnlta pff™ 
[Cf. Jumelle, tr„ 1&03, *aS-9S ; Hooper, krpt. Labor, /rtd. |!W5 -«k 

Moeon, he. 76-J 


U.E,F^ 
iT„ 21S-2Q. 
Indian 8ar^ 
aaparilU, 


MwJkriJU. 


H 

HKIHlDESmUS INDfCUS. ttr. : FI. ffr. /buT-, Lv„ 5r 
Sety. Phnti, 1903, ii., 68G; Cooke, FI. P™. Bomb., im iJ., 
CLXPtADE.^, IndSaii {or eoaiitinj Samapaiilla; ffMOPftiJnHl (tfun'ilwi. 
mtyrabu, $tya)uii pdld, naanari, uparsdra ; Kiri'rd (Sanakr.). A cUmW>>^ 
plant ot Nortk India, from Banda tu Otidh and Sikkim, and soutbwiru 
ttk Trnvauctjiie and Ceylon. 

The root has long nmplayed iu Nativo medicine. Garri* de OrtaJ _ 
CnW., ilii.; ahio in Ball, Pm. J?ay, /r, Arad., Hd. eor., i.. bSO] 
thqmT clLEnb€M: which reeembles the poraegnuiato, from the wood, bar* 
of which a drug Is obtamecL Ball regards thnl |>il«sago aa drn^f 

but is it rtot rather Tbtf root is supposed to 

properties aHied Eo thoee of saroaparilla, and from IS(54 bse 
tbe^ ifritisb PhamtacnpceiiL It is proscribed uSiHklly in the f&f<n 
is demuiceuE^ alterative and diuretic, Somotimnf lilO whole pi™* ^ 1^ ^ 
ond a cof^HT mode with rire, or an infufnua [vrvpmd of tlu dried 1^^ ^ 

Indian COmmeroe ontmfaeihiSf is fnund id the form of little bnndlo^. wnlcJi 
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HIBISCUS 

TlLtACIEUa 


of UMWitire rooMi ol or mom plflJitflit tied up with « portiod ot tiw 

C 04 td (( td S mruma per Ih., uid in Etin^i^ nppeJUW tA eell At lo 

a#, pwr \h~ [Cf^ Fharma6og. JnJ,. 1861, iL^ 448-6; De Silvfls Pmd.. Trop^f 

A^riiL, iayi-i+ ii» 526-1; Wwridjf. 1567^ 72-3; Uutt; Mtd^ 

1600, iOS^; RtpL Cmt, Drugn Comm.^ lOOU i^p 124* ift3 ; J?«r. 

^urr /spid. (liwyiy j Wliiie and Humphrey, PharmwSop. , L 601, 224< ] 


HIBISCUS, FJ. Br. Ind., i«. ; Cookcp FL Pres. 

1^1 p ii-, 104-14 ; Duthie, FL Upper G<tng. Plain, IS03, 87-03; aaa-4©, 

Prain^ Beng. 282-0 ; Ihe Eohst.des Pfianzmr,^ UK^3/n., 

221-2; Malvacm. A g^nua of herbsp atirub# or trees, wUich eitibrACee 
lioitt l^Ospecioa^. Some 33 are indi^ehOUA to India and floveral othcira have 
been intmlucedp and ar* now cultivated widely, ilauj are ot conaider- 
able ot^onamk value, one an iitiportatit ve^etablej^ aiui anotlier produces 
a fibre that is oxteneively used aa a Bubstihite both lor bemp and jute^ 

tt* Abelmosxhas, irt#..- Bee. B^?$. JSurv^ Snd., iiL+ ITfl^ Ttm Munk Mdllow, Mtiak 
miMMhh-Mnd, kalkf]f4iari, fcnjf?«f<, kdd i^sluriM, Me. A herbocoaui bnah, Mallovf. 
«ofnDiE>n thr4Ug:hout the better putd of India. It yiolcH a fibew which ocenpiM 
• hiah ptfifa dir^ang of tbo juta type. Tbo hhkIj afford tm odoroiw piinciple 
cicpoyed in perfun^ry oa a dubetitutu for mlldk. Ifl EuropWl irode FwOuhit^ 

w known ob frAjiBKxrriz By tJvo of Kortiwru India ih&y ore 

Mnpl^ed medicinally. Tboir VAli+e vori^a fmm about 4d. to U. per lb. [Cf. Prioa 
PAamtoco#. /nd,* l&90,i., 200-10; Agru l>edg . 1300* No. 0, 2EU31 ; ig«8. No. IS, 

^uk«r|(, Haiviib<n>k In4r Affri.t lOOU 329-30; 8clkiuuzH!l A Co., SernL- 

Ann. Rept.^ foek 1602, 0.] 

H. fkttlaem., Utrir. t Ree- -B« i^urr. ImJ., iii.,28, 178. Ilieftaa 
hhindi, Jrapotfiyo* dulo, etc. A prickly hnrhlieoOlu annual, indi^noua in iho 
bfttler parte uf Inciia* from tbs Panjkb and B^-ng;*! to South Indjit and Ceylon, 

Tho yielde a long, glOMy, wblDe and atrang abne, luaful for iwido and light TU^zo. 

Qonlo^. 

COot-alnenals, tlrn.; Woodrow, Mon. ojf tTord., IftPO, 176; Firminfi^rp Bhon 
Jfoh. In^ (*iL Camaron), 651 ; Ret. Roi. Snre^ ^nd., iL* 40, 84 ; iiL, 170. Fio^er. 

'Hte Shoo FIowdt^ fdeii;; /uim, I'oti, Me. An onuiniBntal ehrub, 

Qotih'o of Chino, bul found in tfloat gjud^m in tho plaina of India. T1)0 bark 
}di4da a dbra. Thu fltiwnre am ooicl to prodnno a purplo d^n, and ore alou uood iitww. 
ta Nalivo nutdirimv, The roots am omplojj'nd in in oartoiii nattle dunoena Uy*. 

[/tmm. Bomb. Hitt 5oc.* lSS3r2-3, vii., 512-Sj. ^ ,, 

H* SlMorKfi, Uirn.. tVnodrow, Le. L83 ; Rte. Ret Sufv. /ad., ii., 40, 84 ; 
iii-, 2A >76 i Firmlnw, Ac, 253^ Tho Rotollo or Bod Somal of tho W«t IndJeo, 
pahm^ idf omSiri, kmpu, etc. A emmll olegant ilurub, widely cldtivoted 
ibrou^bouL ilm hoEtor porta of India and Coyloa^ Tbr mda am sown about Iho 
*ad of May^ and tho planta put out in tbo ground at a diotonro of 4 foot 
from Mch ntl^^r. The ^tboritlg may ^ mada in Novnmbor or Docembar in 8«b*«iL 
but ratliar ftoHim ia th4 nptKsr provii^Qaa. It eoeinJ- to timvf best in 
the damp oUmata of Irf^wor India and cannot ba cultivated on the lulla. 

Thfl! itein* yield a atrong* ailky hbn, rhoEotollo Hump of coinmoreo, obtained Flbra 
^ lattEug the twrJgn whnu in flower. Tlio ace<la am noed in mediclno, and bave tfadJidBA. 
dauulMntp djiimtic and tunic proportiet. Tlw fmit, or ratbev fleoby calyx, ia a 
^wiiMbla imtiacnrbutic, largely aotep tn the form of jrlbn, obutniea and other *' 
P’JWTi'ea, The iNtvva are oaten aa aalikd and in Native cmTOO- fC/. PAurm-tfroy. 

Du^, UttM PihrM PlarvtM of tht ITonTd, 1807, Imp. Imt Ttch. 

1063, 66.1 

EL aUaecuf^ Utn. t fiamble, Maru /nd, Timba., ltiH>2i 37 ; Rtc, Rot, Sorr, 

^mL, iL^ 177^ 243 ^ etc.; iii.^ ITO. The 5aaaL thtiusM, 

A tmok trea or buab of the aoA-oooit fumUi and long nvera aU round 
lodjo, Burma and Coyton. It ybridf ■ Sbro of fair (yuUiy, which eon ba readily PO^ 
**1^afaEed And. doOA aot OOtily rot uxicler water- In Bengal it ia n^ed for making 
^peOf in tba Sunjlribai^ for eordogo. and in Coylan for csnEa. Ciamble 
^■narke that it nt^Ut to be lueful for paper, ^anwn (liid, J^or., 1605, xixi., P^#w. 

^7^56) giroi an oecoiint of experlmenta which batn recently been modo in 
Btimoa »hh tbia llbm oa a jute aubotittite. Ho conridew it would proEwbly 
fettpb about £13 p« ton* if Jem to market la Ibo coadition that juta nauaHy 
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DMrtlwtiaL. 


HIBISCUS 
CA14HAB1NU9 

iJuiugh i^UsscUmI i£i the Toiuliiw diitxict ot Beitoui md 

Vv 3Ir. t'e¥TQ u laaid liavft rnA^ked Ad htueh Ob £35 per in EngLitui 
Tlmbfr^ w^ood is lued anly for flMl, And MCABiOtilllLy fof hut^building fm ifati 

JHAttliif. p. 77Q)- [C/. Yntod^ jlnfiij., 1 S43p 304-^6 ; Text, Journ^f Orl. ] ^iN; 

Dodg#, IST.] 

H. cannablitus* Lintu ; Ho^eburgb, rmwA. Soc. Art«., 1604,385; 
1806, 152 ; aJ 5 <i CortmanM PL, iL, 190 ; Brf. L, 30; ; 

ii,, 40, 84; iii.^ 11^ ; Spragne^ in Km IOCS, Docran Hrciip, 

kAiioff, ambari bemp. ambdti^ Ufnbudi^ pulu, m^^la pdLdart kudrum, pdf^n, 
gheria, pundi^ otc* A email herbaceous shrub, indigenoos ia 

Africa and intwlnccd into India, now enltivANd a,vtafiflively forita fihrt 
Tb-r cultrmtioiit both as a crop and as a hedge plant, is largely earned 
nn in Bombay (espcci&lly the Deccan and Karndtak)^ the GeneriJ Pro- 
vinces And Mftdrajs, Kleowhere to a innrh smallpp extent—Bti-ngei, ebiedj 
Cbota Nagpnr ; olao here and there in the United ProFincea and the Taib 
jab. The Bombay statistical ratnma for 1905-d show an area of 83,109 
acres, with 16 acres in SM, and an average of about 90,000 aeret 
annoallj^ Kocky and laterite soils which are not snitabic for jute are 
well adapted for the cultii^tion of ambarL It grows he^t on the iHuriit 
soils of North Gujarat, but does also very well in m&iliuui black soU^ It 
is usually grown aa a mere sprimkling siontig other crops, and the lilk^p 
is the same as that of the crop with which it is assoeiati-d, especiiUj 
hajm and jwar. In October-Kovember the plants shonld be apreot^d. 
Fijll-gitow-n plants which have ripeTie<I their seed furnish stronger fibre 
if cut while in flower. The small bundle# of itaLta, when dry, are rkd 
into large bundles and steeped in water for some ten A^ys. If the 
separat^ io the cold weather, longer steeping is tecjuircd. ^VTien remo™ 
the bark and fibre readily peal off in strip# from the root upwacd# 
atrip# are then beaten writh a stick and threshed In water till the clean 
is separated. It is bright and glossy^ but coarse and harsh. The lecgta 
15 5 to 10 feet^ anil the breaking strain has been ^■arieu^ly staled st 
115 to 190 lb. Hatiauafik TecA. Frt^. jWintou and 

transh), I'Qt)!, S5) iipves interesting particular# of the microscopic i^trurtaf# 
of this fibm. _ 

The Deccan hemp la spoken of as similar to jute, but ve^' f 
superior. In India a coarse sackcloth is made from it, though 
utilisation is for rop^ and cordage. Gnarsa canvas w alao mauafwtan^ 
from it* and in Bengal It is employed for all purposes for w^hirh jat* “ 
in demand, hut being more durable it is user! for fishing-neta ana 
manufooture. .IwiAan' hemp is stated to be w^orth about 8 lb* P«r rap*#i 
but no statistics regarding the extent of the trade are available 
A few years ago a fibre appeareil on the f/ondon market under 
na me of Bimlipatatn j ute, which there see mis little doubt wa^ Deccan hemp 
Still more recently a new fibre from Rio de Janeiro ho# been tnach ' 
verfciaed under the nams of Uanhamo, and this has been ahown 
be obtained from an allied species, /£. Gas. (FL Br- 

i.^ 335J* Thus for cointnerclol purpose# both the Bimlipatam jute ^ 
the Canhamo hemp mity he accepted a# posaessing the same properu*^ 


Pnx». 




Hapai *11# 


fUMJp*Ul9 

JnM. 


the fibre of 


ioi 


The demand for Bimiipatam jute i# stated to be yearly mcrca^iflg.^ 
in 1903-4 the exports to London amountetl in value to two lakw of nii^ 
On the London market it i# worth from £11 to 112 
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HIBISCUS 

BaeULEHTUS 

Ckihro 


Duuatin’!* fhemiral invesitiiiatioii* mto the propertiw of this filire. pub- 
lishsij in the Imperiat Imituie TfJtttital Rtptirti, u olwi ihfl lurther 
Mrtifiikfs ft (folded in The A^tiHurai Ltdger, ■ft-iU be found umIuI nad 
inteicstuiif. Appftientk the saraplea of Binilipfttftiu jute were found Of 
lower Take thou the liMt Benpal jute. In the «ub»equont investiRntious 
into this fibre it was found to he prepared on an estenaive scale in a racEory 
It LTiittavalsa in ViEftpipatam. fts also exported from Benpal to stomq 
estent under the name of mwfo jw(. Comparinfr ft BBtiiple of true jute 
with an anthentieated sample of Dewsn hemp biuI a ^ood sveraji^ speoi- 
msn of Binilipatam jute, it wfts fount! that the perrentape of fe luJow was 
nearit the same in all three. The last two we« aupenot to ordinary jute 
til the smaller low in merreriaing and the larger increase m weight on 
aitratian. Tlie reports thEreforc eonclude that Ifinitipataiu jute fi.e. 
Decfftu hemp] is deserving of attention* t? i j » 

The scetis yield a clear and limpid oil, and hove been sent to Ktigland on. 
u an oitrSUKD, TUev arc used in Poona aa a cattle food, ftud the leaves 

iite eaten as a vegetable, ^ 

rf/. iTaccli. Bontius. in Mio, InO, Dlri. ft .Vat ct *V^., l4iS. 113 i Miihuni. 

Or. Comm.. 18tS. il.. 210 ; Wisstftt. Trmlitt on H^p.JS i JPAnJTft^. r 
BasU, Affri [joharda^ I9TO. TS ! /^it' 
u.), 0, II : Tfrt. Joum., Oct. 1»03, 12-3 { Stpl. Iiul ttimp ^|?i 
L 80: lii., 107 5 Afri. Lrd/I-, ISM. No. 11. M-h i il* 

SSO-lt; Dodw. f.e. t!»3 j Mulcerji. WaiKiSoet/nd. Affn., 1001,31^0 ! MolUion. 

IWl. m.. 227-8: Imp, fiul. 7'«A 1903^8^71. 8 ^ 81 

Junrt. Lft. PL d»m l^AnlLj., -le*. IW», ti. 2-« i Captial. Jum^ iii 1t 

Julv €, I BOB. Si Ann. Ptpt. .4jri* Xlcpf. (nil pfOvme«) i Board of Tmd* Joum., 
iVp't. 7, 100.7 (tho ftbrti Cunlioriio of Bio de Jniiiero). 


H. OHCulentuB, Zias. .* Eee. Btit. Swrc. laJ., n., W: iti., 2^, 179, Tht 
EiUbleHibiacUfl, Lady's Fingers; ocAroorolTa.oI the West Indies. 
ifAflirds for liAerctsl, rajMfitrwi. tewdeiflii I'entfmlf'AxiSfi ^foua-poai-s*. (iHOwtij 
etc, A tall herb, cultivated throughout India and natimbaed in all 
tropical eountriea, De CnudoUe regards it a* of African aiigiii* 

It il larg^lv cultiviitffl bjr the Xntivca oi Ihdia oi ft gs-nlftn trap idr TtgBiajjifc. 
the sake of its TRun. U ahould be fr»ni April to June In nurnejic*, 6«™ 
iTid tramplm^tecl about 3 incbe* bigh. W^oduig ^houltl he done 

n^pularly all through tbp period o| growth to kftcp the soil Ioom and 
AI * fitid trop aucoA^alul cuUi vation btgflj drpotidja on rich manuriiig 
of Boil. Two YHiiftieii an early nod a late, ftre grown in Bombav^ t#© 
both being nown in June- Tho acre rate of ie*d vniviffl iroui 5 to 10 lb. 

Aa<l thf! (Deed lb both at intervals of about a footp on ridges three feet apun 
The earlv v'Miety bean iriiiti tram about August to September^r wbde 
the late dooit an "from the end of September to Xovemfeer^ 

In Madtiia^ the earlv" crop is sown in the first week of Marvb and 
aaibered In the firi^t week of July: the late crap ia sown in the latter part 
of Jnlv fttid gfttheted in towardi tho end of Decembers The yield of YWi 
•fuit pier acre TMiea from 5.U00 to 6,000 lb. The cost of cultivadon is 
said to average about Kb- ^ pet aere^ and the proht about Ra. 9. The 
bast yiekb a white FtBRi which lb long, silkyt Rtrong and pbftiit, and 
^’cmported of Jine individual thiea^la^ The breaking atrain Id ponnda 
<lry> and fifi wet. In colour and tciture it re**inblrt hemp^ and ia well 
adapted lor maldiig ropeop twine and anckingi, while the rcflidual portioM ^ 

nu^ht be utiliaed lor p^per-makings There are no itatistica ol trade iu 
ochro fibre : it ia apparently aoM only aa an adulterant of jute or of 
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//i. Idfl & Cbnsnej bDw&V4«rp ]iEv« vfilaji^ umpla 

obtained froni Cuba at about £1^ to £20 pet ton^ and state tJmt ittoi^ 
eveii fetch imte with better mothoda ot preparation. 

Tbe mucilage from tbe Futjm and S£E£>a in in nteilidiLe u i 
domuicent. IHid unripe fruit is a favourite vegetable^ end tht mpte 
mature fruit is dliced, then fried and eateo in cuiry. In Kmopeu 
cookery its mucibgiuoue property ia takeu advont^e of In ihm tJiickeftittj! 
of soups, et€. 

[t-V- Pharmacoff. Ind.^ L, 2L0-2; Diiii]finb+ Dffc* and D^fting tn 
27 ; AgHr ISM. No. 28-. 270; No. S, 2 ^ 1 ; Dodgti. Ur m ; 

/(Him., Niareh 77 ; KtwBuiL, 1893 (odd. wr., ii.)p Oj BIjtL’ktRaci, 
the Haimiinn litarwU, lUOS, ai.J 


HIDES, SKINS, LEATHER anti tlie Manuraetui^ 
therefrom^ —Tho term “JTnfc^” denotes conimtrcially the rtw, 
dresoed or tanned aldns of full-grown cows^ bull neks, buflifw ud 
horses^ ete^p while is applied to those of calves, aheepp 

deer and other mid aninialai The term “ Far ” h used for onifttrteTstil 
skins, with the hair or wool attached. 

It iiUi>% poriiupB, b« Ba woil te dupoM al oueO of tll^ bnal irnpwrtnjit pRJdp^ 
Damoty, thua Furi/" la additiDa to tha skina of Fk^r and Antflliapsai tkwrt* 
EkH mtum&a iindnr Fun {D.E.F.^ ilL» 458) mme> 70 tUflerent fnMy or Pfpir 
mButai ekim that bte occuiuTkally inet with in tnldo. lU* foUo^iog ar* #0ii» 
of th& more imporLant (montionDd in alphabetlcoJ ^rqueruie) 
j u Off I’ll V. the Hunting Leopard; tho Lonpard or FantbiS’K ^ 

4iwr-i^r tba Tiger i O', «*!**-. Hi® Suow^ Looptud ; M»**e*m, two ™ 

Alartona - r^^imrUim tins- Emuna or j the 

I'ii Ih* Koxea ; and V rmn#, tho Betnni; ate. It would ar»ein ttuU m 
eomo of thti omaUiGr iknu^ aurli ue dog-skiaiA, anako ond litoni akini, 

Irog-akine and iho liko aro Utterly uegloctedL a ironBoquonce very pOMibU 
the elimate and the defective uKilheda of curing prmenTly praoliefltL 
RA ifiDES AND SKiNS^Suppiy.^OndiiT Live Stock (pp. 
will be found mention of the chief wild and domestic species and ac» 
of animalB, the sldiia of w^hich appear midet Hides and flkina. R a 
not necessary to enuoierate these again, hut it may be useful to 
once more that the live stock of India cannot he far short of a gtaoi^ 
total of 220 millions, of which perhaps 40 per rent, die or are slat^hteFf^ 
annually. The annual average exports to foreign countries at all ey^ti 
were^ for the five yeate ending i903-Ip Hides (mw and tanned) 12J 
Skina (mw and tanned) ^ milliorLa, or 23 per cent, of the 
total stock. But these retumg take no cognisaiice of the hides and * “ 
used up in India nor of the animuli that die or ai^ killed, bat of w ^ 
the hides and skins are not preserved. ^ 

TotAl TtMitA^iloits . — It would not be far from 
that Indians local manufuctiLres inslqiis and leather are as 
foreign trade in these commodities frsw and manufactured)► lb ' * 

the total of the declaretl values of the imports oiid exports, 
gether, was Ra. 3;I3.T7,&12 (or say £2,0&I,S60); ia 1^02-4 
spouding dgure w'os Rs. 9',27,48,853 (or aay lav 

the total tmlho came (less t he re-exports) to Re^ 9 , 71 .04,54a ^ 

£8,500.000), If the idea of the internal tmde being 
valuable aa ths foreign can be accepted as fairly correct, then 
the total tumoYcr of the iuduatries here dealt with 
Bumption) would have been close on o valuatiou of 113 , 0 jXl^iw- 
later figures for 1906-7 show a conaiderabk expansiotip vix. w* 
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(iiDpoHA and exported leas M-exporta) of Ra. 15,^4,6^1,392 (or iLlO,63L'^3), 
and thus of aft eatinidtdd total tmf&o of over twenty one millioiia 

F/iicfoaf/offa-— But there are a few ot importance that hMd Traden. 

bettec be hero indicate. For exasople, the trade in bidea and ekiftii iw 
the craft in leather manufacture, are in the handa either of lluhanimodaiifi 
OE of low-cu4lo Hindus. They are, therefore, p&nkipotod in by a coin- 
pamtivelTT amah coiiunnnitw So again the workers in ^ilbna, hides and 
leather are in Northern luilia collectively designated fhirmffifosh. Then 
there are ta'o main clasaefii of hidca &mi ekinjs (slaughtered), 

BiMrddn (dead). The foniur come Irofti the alaughter-houses of the eilios, 
the latter from the country. The e^umors tthe Hpecial caaie of akuniera) 
wander about all over the country, and make it their buaiueas to akin 
dead cattle. In leaaoi^n of acatcity and famine they reap a rich harvest^ 
hut it is often affirmed tbftt they are uniacrupulous and, when they Jo 
not ohUin ft sufficient supply p that they are not averse to ey^itematually 
poboning cattle. With them, in fact, cattle-pohwning is held to bo n pro- 
fcRiion, arul to have ftttained the position of a high art (see AhrttS, p. 

Moreover, it is believed that a large proportion a! the cattle that pensn 
in India dde ftom preventable causca, such as neglecti drought and mur- 
rain. The loss to the country of a lai]g@ pcrceistago ol tU cattle tar out- 
weighji the total value of the traffic in slcma anti hides, so that the in¬ 
creasing expoTta in these articles are only too frequently the most certain 
indication of widespread suffering and Iom. Th# traffic in hid^ and sKm 
is accortUftglv aubj«&ct to great iluctuationA, coucomitaut ^th the ^noui' 
aitudea of the seasons- The fainiiTO in Western India» dunng the 
of 1^9-1901, caused the traffic to booome abnormally high, specially 
in untanned hides^ but, due to the war in South Africa, the prices wero 
at the same time preficrviMl. The exports for each of thoM yeata were 
nearlv double the normal traffic, but the demand waa+ ne vcrtheleaaif brlik. 

The difficulty to profur® capifal—an ever-present cause of ohstrUcUou 
to all manufacturing enterprise in India—ia doubly true of the lEfttner (^psua. 
trades. ReLfpous objection assigmi it a position ol degKUiation and 
nrglect. It became accoolingly a monopoly within a restrieieJ com* 
muiiity, and thus not only supers from want of capital but irom the loos 
of iftvigoiratiiig competition and popular interest and favour* 

forvigti Trtiftf,— .The exports to foreign countnes from the ewet 
seaports of India are drawn from the provincca by rail, road and nver. 
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3fl.70fi rwt,; PoJijAb, IO.SSC* cwrt.; and from tim Unilad Pfovmcrt, IK^I^ nflU 
Mapmasi PtsEKioE^-cT in third in iniportajat^ with 2lT,fiT4 twt., JwiT^ 
vhmy from Myrnave^ 77,^77 CWt.; from itA int'n port lowna, M 1,434 
from Bombay cwt.) ^ from the Xi^n> Tcnitofy 

BoifnAY PoKT tAk«a th^ fnurtJt pOfikion with a mpp]y tti l41l,b4.S mrt, dnimL 
chiifly fitim it» own Pr^jdc^o>% <3^,823 owt.j 28,705 <>wt; InjisJ 

Pro™w, 23,419 cwt. j Ontral Pit^vinows, 13,272 cwt,; Mndraa. 

Then ir^niYi^ KajoaCBj w-ith )3S)rl07 owt., dprivod mAipJy from the PinfiJ)', 
18^1,4444 i?wt,? Sind, 37,385 cwt.; and from the Viiitrd‘PmvbiBEHt S4S iPwL 
Lflflliy thn Pa.wjaH witli b totat mxpp\y of (13,073 emri„ dtii^^d dkirfr 
from RBjpuif^ nad ConlLnd India, 32,073 pwL ; and from llw l-Diud 
Provinces, 5fl^7ft'2 ewt. Lookiii^ ai tliM« frcini tlni tNjjnt nf sjf 

Sxi-ohTa, the Province suppliefl 357,7H4 cwf,; the United Provwfw 

464,373 cwi. ; MaiJras 368,127 cwt.* th& Penjab 2tK3,57£l ewt.t B.pmtirF 
171,746 OwL: ll^-sonp 117,860 pwt.; Knjptitruin and Oniral India 11M13 
ti-wU; Central Provinew nnd Ifcrar 122,774 t-wt, j thn Ximm's TerriWfr 
80,183 Uwt^ I 8in.d &4,569 cwt. t and E- BetagjtJ end ^\jii«sm 2J4,818 iwt.. 
Tlnw, 8U3 far iw the foroif^i ttode ia toncfTnod, tho EuppliH oome mfcililj' 
from Brn^ikl and tite Undrd Provinrswt. CA4v-nporr is tne prtnt rmpOEHnn 
of |rm:hor prodiKtkon in fndin, and the MipphiMi of (lidw and skiM piocuiel 

'll* tannrriea of that tiiwn miut be very lai^ly rlrnuTi from iocd Hipplki, 
lAoeing tlpBt llw LmiKkrtik are compnrath'ely tmimporlnntr This fart iijKwiarily 
raises thn Umtod I^^Tnces into the position of importantn lJ» 

hide trade. 

Ceaflip^/^c,—Tummj? now to the const aw Eransjctionj), it ii (kNwrtabtd 
tltat flm total IifPOItTa of raw liides di.i not narmnlly exceed 25 to 3li thodiusd 
ewt„ vnlued at I0| lakfis of rupcen : of mw skins aboui 15 tl]0i«Miid cwt„ iiawd 
at 7 J luklui of rupees * and of drwiHd and tunned hidcw and skilM about 6| tiiotiMJiii 
cwt., vnhied at 6 lakhs of rupees. 

f xjwits,—In the of Ike Trade of Indto for l!Ki4-5 it U Jiliown 

thnt, AecordinjE to the declar^ values, the prices of hitk** rose stwdjJ,'' 
dtuTEg the precectipff four yennt, the avemgo pric e for lWM-5 bcm|i IP^ 
per tent, in excess of that for the previous vear The coiT«pon<l“ig 
price of skina^ on the other ikand, fell 13'1 per cent. The ninnher ef »*' 
hides and sldna exported: collecHTelv enme to 3L*Hw?,24G, valunl it Ef^ 
7,05,35,585—the shanas being 8,732,520 htdeis and 32,883,728 sldns. 
value of the raw hides exported from Calcutta wa^ 84"fi per cent, el 
total trade. They i^ere eonAij^ned to the Continent mniuly^ Cennany tiknilE 
I44i iaklu ; Italy 06 lakhs; Aii-itria-Hungary 51“ lakhs; and Sjwin 
Iakh$, This left 23 lakhs consigood to the United K.ingrlonb aiuUU} btlii 
To the United States, Calcutta also contributes 75'6 per certt+ of the tn4fll 
Value of the foreign exports in dried arul pickled 8kins- About the 
percentage (in value]! of the foreign exports h upually drawn frtnu 
by the United States, Of the baJ^nre., France claimed 2^| ]fikhi^ and 
the United Kingdom 25^ Lakhs. The demand in France to » 

incrcaaijiig, Thu later Eeritw for 19t>5-6 states that the price 
rontioDed to rise^ the average value per cwt, iucri^asing froni Bs, 5^-4^ 
in lb04r-5 to R3? 55-7—0 ; while that of skiiiiS continued to fall, vix, ifo^ 
91-1-6 per cwt. in 1604-5 to Rs. 60-1-1 per cwt. The 
hides and s^ns exported in 1906-7 collectivelr came to 36,608,^ 
the shares being 12,917,227 hides and 26,889.054 skins, , 

rA:^mD mms skins-^T he most giguiheant feature ol 
coaatwise returtiB, abundantly coniinned by most Ktatlstis^ 
of the Indian trade m hides and aldns, may be said to be ^be 
that Madras is by for the most important centre for dressed skitUf 
that Burma h the chief coastwise market for them, Recefttki 
Bengal has begun t* partieipate largely m this Burmese 
Burma, Bombay affords the next ma'tt important local outlet for 
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[Iree-wd tkilut. Ami ihia p^aiHati M importittice held ht th^f ^IrtdrM 
Pri'iidDrtCT in thp t^fl^Ec iii dr^wl and tanned ekina and hidtia ia at ill 
krtbrr bonus out b\- ft atudr of tlio forei^ trade. During mt-S 
Midiaa furaitihpl SI per cent, of thedre^e^I hideaand 73 peir cent, of the 
flJdne, Bombar following with a fair proportion of the hftlanee. 

The United States of Amerioft havo hitherto been the mo^fc important 
martet for Madma dressed skins. But within the naat few rears an un- 
happv now manifeetation has appeared, namely ft neeline in tho deunand 
U Indian drasfl^ sldnis. The eicport traffie in dr(W goods has 
reeently, in faet, fallen hack, and the detnand for Bengal raw alons 
advancMi coiiAidoniblr. Thi^t ia preaun^ed to ho a direct conBequenee 
of the choaper and more efficient methmifl of tanning (eapcck^* that known 
041 he ehrome proccaa) now largely practi'Sifd in the United Statea. 
pointB to the urgent necfaflity for Ttidiiin manufftCtiiTtra to advance with 
the times or farr the total low of their t^ado- The tanner who pur- 
lUia cnide methods and rontinuca to employ defective appliance* can no 
more hold his own against the cheapening pmeM of seientific progrewinn 
than the hand-loom cotton weaver can stem the tide of Eteftm^power 

The decline in the traffic in tanned hides andafans, esUhluihcd ^ 

within recent yearsp calls pointedly for serioM consideration. The so called ^ 

turning of India, given to the hides and skina exported, was, and is at ita 
best, BO imperfect and unaatisfnetory that retanning in the countries to 
which eonEigncd wa* e&ae=ntiaL But however erode it may the 
hvLiinesa is hy no meaiiii an unimportant one, nor one for wmch ftfj 
rfiort ahould not he made to save it from complete annihilation. In 
the export* of tantscd hides wero valued at R*. I,4'6,®0,Q48p and 
of skins at Rs. 3.03,61 ec>3, or collecfivdy K«. 4.49,4l,S&3 (c1(m on three 
Euilfion pouLiidjs aterlLng)* The next year, 1001-2, the collective export^ 
cf tanned hides and sldna were valued at Ka. 2^R5,40,461; in i002-3 
they were Ra. 2,i0,61,866; in 1903-4, Rs. 3,00,fliJ50 ; m 1904^, 

Sis. 2,ftS, 17 J73f or approximatelr one-half the value of the tiaffic fire years 
prenoiisly. Cornnienting on thi* somewhat aignificant atate of aflaiw 
Jitp Ji E. O^Oonor wrote, Thia trauBferenre of the trade from tanneil 
lo tmtannetl akin.-v is Ukcly to proceed in on accelcratMi degr^, to 
the greot loaB and detriment of the trade in the Madms Prcaiiiency. 

Bat it must not bnetilv be concluded that in itscll the cantractioii 
t»f thiH indiiatn' m a inbiect for regret. It the induatn’^ hod he^n 
wtfthlished. on a sound economic basis, it would not and conid ^ot 
have BuSertfd. for all the natural conditions are m itE favour^ including 
cheap and abundftnt supplies on the spot of skinH nnd tanning aubstancoi 
tiHl cheap lahonr. Thf«e advantage*, however, were not effoctiyc y 
otiljAcd, in eonfteqitonc^ of the abftence of capital, for tanning is essentlftllv 
iU indnatn^^in which the |Hi-<#e8BLon of large resouires coimts for 
“^Th# posatioWT however, may be rectified without difficulty if capital ts 
forthcoming; and if it ts dfared to prove that tanning is a prontame 
iiidufltrv, it may be observed that where it has been nJidertakcn in accoid* 
aoce with loimd piincrple, as in the leadifkg tanning eBtahliahments in 
C^awnpore and Bombav, it has been an extremely profitable and expanding 
basinef^" April 1D03|* The returns for 1905-6 

stow, however, that in the Bovere fluctuations to which the traffic is ever 
subject, the pendllltim has once morv begun to swing forward. The ex- 
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THE LEATHER INDUSTRIES 

ports recortleJ mAtilfeat a great inipravem^iit in tanne^i hides^ flmcHintni| ' 
to an increase o( 63-7 por tent, in c^uantity and 87-6 per cent. inrsJuc on 
the figures ior 1904-3. Tho actual value of tbe hidea exported in I90W 
amounted bo Rs* 1,54,80^070. and of the eldna to Rs* 2,11, 04 , 230 , giviiyj 
a total of Ks-3,65,84,320 ; and in 1908-7^ hidej? Rs+1.72,96,337, and aina 
Rs. 2.72,10,204, nr 4.45.12.541, 

IB A mBH AjVD lea TMER MA^UFA€TVRES.-f^t^r^wi 
—^^Although the objection to taking life is field very strongly by 
Buddhists and to a less extent by Hindus, it has not seriously appoKd 
the growth of a trade in Jeatber and leather marLufactui% From tbi 
most ancient tLini:^ In India, furs^ skina. and leather have been used, si^ 
apparently to much greater extent than is the case to-day. 8pe*ldii.e ul 
the frontier of Indian Stein (Jiieicnr Khof^in, 1907, i45 H «g4 d^ 
sciibea in great detail the aneicnt records, cormspondencfl, etc.. whtieB 
on leather and wood^ which he discovered during the explcrariiwi of the 
Niya sitCj and acme ot which bear the date of the Snl century a.D. Tk 
finish given/^ he says, ** to the leather of these aueient dociuaents iodi^ 
dates extensive practice in the preparation of the material^ Leather, 
when Once prepared, was thus not objacted to by the early BudJfiwto ol 
Khotan^ any more than are the leather straps of the sacred books ii»d by 
the orthodox Brahmanj of to-day, in Kashmir and India gciteTally 
binding iu: leather Stem regards as dating back to the Hindu penodof 
Kashmir, and thus long anterior to tho MdiatnmadAn conquest. Jluiy 
ol the stucco statuary and fresco paiutings of .lincicnt Khotan fibov 
personages riding on fiora^ and c-amels, the saddles and trappmgs oE «liirb 
dilfer but little from those in use to-day ; and the riders are ofeen depit™ 
wearing high boota of black leather richly enibroiderHl in gold and ^ 
These cireuroatancea may thus be accept^ as mdicative of an ancirai 
knowledge in leather. 

It is not contemplated to deal hero in detail with the c<mtrivimr« afi'l | 
materials of leather manufacture. The various provinciW Govetimse^* . 

of India have recently had prepared a series of publications endtW | 

on ike TaoHia^oitii Worhng in IrrotAer. These, so far w iky [ 
go, mr^ admirable publications^ and wdJ be found to afford much Bseif 
information regardtng the manufacture and utiliaadou of leather in ^ 

—it may very truly be ft a id that no large industry chaPI^ [ 
more raoidly and completely than that of leather, £%*eTy ® 
emft and oven tfie reputatien of leather itself has changed 
artificial leather is new a regular commodity. But speaking 
India may be said to be mauy reai^ behind the times. From 
industry in which time and capital bad to be locked up ' 

definitely^ tanning may now be spoken ol ns cliarftct«ri«d hy 
rapidity of production and a turnover hardly equalled by any & 
branch of manniaeturmg -enicrpriae. From beiog csaeiitialJy a ert _ 
manual labour^ even" stage in the tanning of leather and the 
from it of the most artistically hnlahad boots and shoes are 
by complex and mtrieate machinex^^ And what is even more 
the countdea that bavn reapondod most energetically to ihc 
of science and of mechanical okill have uaurped of are usurping the 
trade of the wotkL Instead of it being now found ncccsaOJ?’' 
bidets and sldns for a protracted period, subject to the slow 
vegetable taiming material^ rapid chemical methods (by nuciw 
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or fvtn aided by clwtrioitT) have boon called into exidtcACO md aKaptcd 
with avidity by the trade. 

cftfwp# —By the chrotao pT«efll^ for e:uniple, aiiperior loither 

may be ptoduciKi from"the otronrat bufltalo hideo in oevcii daya, fjoin tow- 
hide in twenty-four hourfl, and Irom ahetp and goat bMim in aix to eight 
hmoH j and these Dperstiona formeriy took thirty days, or m much even m 
eighteen monthe. There are two methods of chioine tanning, via+ by one 
qt by two vata. After the required eubmerdon the hides or ikiiie are re- 
isoved Iroiii the dnuna and piled up on a table for twenty" four hours* so 
u to aJlow the tanning liquors to drain ofi alowly, the wink completing 
tbs tanning process. After this the felts arc washed in several ehaugoa 
ol water and are then put into a solution of borax and water to nentialije 
Wjv trace of acid- The ncdtrallsation of tike acid is a point that demands ' “ 
ciiefol consideration. After further woahijig the leather is now ready 
to be dyed or fat liquoredn aroording to the purpose for which intended- 

A point of great moment is the circumstanoe that once driedp chrotno pwjnUoritr 
Leather can never again be sulhciently wetted to allow of treatment ^ so 
that the complete preparation for Its final purpose must be undertaken 
almoat immediately the hides or shins ate taken from the vats* The hnlf 
process pui^ued by many Madras tanners it would seem moy have to be 
shandoued if they propose In the future to adopt chrome tanning- But the 
MW process is neither ejq>erisive nor difficult, and with such improvementfl mji* toA 
accomplished it ia not difficult to understand why salted hides and akins 
ire preferred to the tnore expensive half-tanned goods of Indian former 
trsideu Slfhjlt the discov^eries h etc briefly indinitcd and others too n uiticious 
to mention hnve proved of supreme moment to the leathutr ixade of the 
rpftt of the world, the Native tannerfl of India have stood still and aeon 
^hair inteie&ta being frittered away- Protracted immereion hna for many 
yeats pflj?t heon adinitt<Hi aa impwiblc in India. The superiority of 
European kjntherover that of India was accordingly freely acknowledged 
Mtt direct consequence of that circumstauce. But now that soientific and 
ffieetunl rapid methoda have been designed and freely aesrepted in other 
countriifa, India alone stands aloof aud specuJates as to the obligation of 
HoTeiniDeufc to aid a dccAvmg indi^try* With the few European manu- 
factuters alone have the diMOveiifis of the paet twenty ycart aj^umed the 
position of guiding and cantrolLing iiifluencefl in iutemnl reform and 
'iOTnmerLial ad^'uncement. 

fmportM o/ Lcaiiigr ^—But in spite of general backwardness the importa- 
leather produced bv some of the tannerieSn especially thofto under Eumpean 
insnageinent, ts in certajn respects fuDy equal to the bcsst imported article, 
md (or tough w^ar the b<« 3 ta fumed out by the Cawnpore factonee art 
even Bupfrior (^puciaUy when the price is taken into considtration) to 
fhe cnrrcspojiding i inpotted goods. This view would seem to he supported 
by the fact that the imports of unwrought leather do not appear to bo 
advanemg at a rate commeiiaurate with those of manufactured leathern 
Ikooda. Thus the imports in IWQ-l stood at Ra- 6,&5,&11 j in 1901-^ at 

4.18,148; in 1902-3 at Ra. 6,61*480 j in l^J3-4 hi B»-3,61^192; 
iu 1904-5 at Rs. 3,72,167 ^ in 1905-6 at Rs.4*24,^l and in ieOfi-7, 
^4.6,04,107. If to thrae figures be added the value of the irntmits of 
“ddkrv and other goods (except boots and show), the grand totals 
W«ne in 1&03-4, Ba. 26,19,633; in l905-fl. Re. 30,60,820; aud In 
Rs. 32,5&.6SL 
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7anRtiie &,—Turning nrow t4} thi stutiitico qI tarmcna 
India, it nia)- be said that in thsw Wi.‘re 44 t^mieiied that gar* hd' 
pJoymenb tn perwoiw. St^^odilj" these would appear to kave incnutri 
until in 1902^ it waa aanortaiued that there were tanneries and 6.^ 
eoipjoyees. Of these tauneriea^ how'ovet, were small coneema iDCfttel 
in the Madras Pre^ideney *rtd concerned chiefly in Uie dressing ni ajdim 
in 1903-4 and subsequent yeaca all the smaller w'orks Ithose tlial gave m- 
plo_vtiieni to less than 2Si persons) were exeliidsd from cansidenlicio. id 
43 taiiiiories were returned gi\ung employoiont to T^OOT petsnns. In 19044 
SO were returned, employing persoiis. Of these 32 were iu }lkdm 
(esccindiug the small bIoii- curing works). The tannerlBs of Nortb lodiii 
are aii m number kcated in Cawnpore; four in Calcutta ; three in Bumhsr; 
and one Ln KajputAun. The Cawnpore Uimenos are by isr the mau 
important id all India. They produce superior leather, which b ixiai'eyd 
acTosa the country and worked np by the local boot and Rhoe uLiJcBt 
saddlers, etc. The Cawnpore Imctvriee a bo mm out very aapertor boot* 
and shoes, leather trunks, eaddleryt ctCpt lor which a large and ^wimg 
market exiata, 

Jwair^a^u* r4^rfiHMfM.^But here And there, hi overy towm and ^illagf cl 
iudia, skins may bo seen tanned by certain classes of people. It b ne 
uncDtutnon sight to find tb* skins of auimab filled with tanning nuirertlh 
and left suspended from the boughs of trees or from the beams of the 
verandahs of the dwelling bouses^ until the desired change has bwn secern- 
plished in the aldxL In other instancea crude vats, each containing «w 
or two skins, may bo discovered near the leather w^orkers’ holism 
provincial inonographa will be found to coiitain bigbly itistnictjvt 
photographs, not only of such vata, but also descriptive detmla af many« 
the methods and contrivances of leather-curing practised lA Indiii. Tw 
tanned skins and bides produced Ln India by the iiidigeiiion^ tasDcw 
are traded in ill over tb« countrTi* and used up by the HilUgo 
But the distinctly inferior nature of the leather so used may be illuimt® 
by the fact that the articles produced rarely [etch much more than os'" 
fourth the values of the corresponding article^ made of imported 
Cawnpore (European factoty) lea then So again, Indian kathef, oin^ 
to itR low textile strength, ia imsuitiid for bolting pnrpoaea -or ao5 ^ 
W’here strength is essentiaL 

Tmifirlag AfaiertAlx. —India possesses sli extensive series oi ^ 
rcllcnt taiinhig nmteiials such m Acacia pods and bark 
CvtcH (see pp. ; Ixdux SirMAcn {«ee p, 913); the 

Cassia (see pp. 20^9-90); the MA^oROA^iLa (see pp. 9 ^p 1^93); 

(see pp. ] 07^-6); nad many otbeiti^ By theec ami s ueb-hke nisieri^ 
varieuA methoda and cantrivanccA, hides and skins are extensively t ^ 
tanned and cnrtled and the leather worked up, ia response to an ***™jj^ . 
thongh purely local demand. [C7. Agri. Ledg., ^ I 

on ja^74in^ Extracts, pub, by Inspect or ^General of ForestA* ' 

Tanning-Prodiicing Substancei. Assist, Agri. Chemist to Govt. ^ 
1901 ; Hooper, Ind. JonNiit]^ MalerwU, in Agri- Ledger 
numeroua Afialysea in the Annual Sports of the Inthan 
(Economic) Laboratory^] ^ j le ti^ 

CQfKludiirg Obs^rraiiostM -—In techokal worka it is smd i . 
three chief methods of tanning;— [li with Lnfusion of bark 
vegetable materials; (2) with mineral salts : (3) with tannuigoils- 
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bfling tanned the skiiw nie subjec ted ta fuithor treatment *nd ere finally 
supekcu, of e,H “ dresaed/^ 

Hidee are tannetl principally fur Aah, bitltin^ and haris&ad leather; 
cAlI-ikinE for n|sper6 of hmX^ I light leetherj and bookbinding ; aheepakiiis 
afford a variety of leathers; goat nkiiiB arm [rVove itldrus, although kmb 
ildna and deer j^kiiiA nfiord good substitutes in glove-making. The thii’keet 
-Wile leathers are maiie from the cattle of the leas qultivatM eountHe«p since 
artihcbl protoetion seems to tend tg render the skin thinner. The cattle 
of the Elver Plate are the chief source of the heavy hIdaBi or baits* Coatm- 
Hon gives a more uniform hide, and these are much preferred. Hides of 
dueaBod animals are nearly inferior, and moreover dangerous, os 

there would seeti] reason for believiisg that anthrax may be conveyed by 
impurfecily cured hides. Similarly the sheep most priieti and most care¬ 
fully prod"uce<l as Heece-yielders afford very inferinr skins. Hides may 
be preserved bv being salted on the fleshy side or by being simply pawed 
through a solution of arsauic and dried in tb^ jthadft- This is the moderu 
practice in Itidia, espociaUy at tho yards of the large and important shippers. 

floor AS'IS SHOE T1b"Iiij»oiits of ’hmtM <am hav* for iwma 

ywt bffJO incrcui4ilig rapidly, lii 1^80*7 thfl supply wotf vulufid at Ka. I ■ 

in IM3-4 at Ri. ; in KUIa-O jil B*. 34,^5,411*; and KrOlt-J* Hs. 2 

OcM 2 of the moat signiEcAiil of tlus tmdo is tb& sxpaiuion of f^muriCMua 

flipptyi which even in India liOi^ to be ieh. "flic IndiAii markot Is thus 

oao [ii i^winfj iniporL«D 4 -e. and this circurnfftaDoo maaifosts tW p^jssibElitios of 
th* Ioc-*l industry^ olroivcly wfill organiMd. Ev«^* viHpO'^ oud town luai (Is 
•hoomukotif. liL tllp citini whole fltnwts oXv ofbpn d^vetod to thom^ and one 
of miHt aivphsiug feuLunH of the trade is il’io vary Larj|^ ni^ber of Chinn- 
nwn engaged In it. Native shoes oro often efaberatoly embroidered ud even 
jsirelk^ The plAcea most fntiiod for ortutin shttea and Ivailier work O^noroily 
ate in Resoal—C uttnek, Pama and Saran. In Ihn L‘srncO l^ii'isrc'ia— 
HAcnpiiTp liUOkuou^ *V|fra. Jlumsi duid Sftharunpnr. tn the —Kohat^ 

Kattftlpiiuli, PM^awar,' liru Gliui KliOft and Hoshiarpur. In the CksthMA^ 
Foovj^exa—^'haiida. Ln RaJJ^OTaNA—J aipur and Bikonir. In RoiCOAV—Sumt, 
Ahnupdstfffda Pootia^ Rntiuigtri Alld H^'derabad {3ind|. laRoxrm Jyp-fA^R atrhnr p 
SaieEii, Triohinopoly, ^ludras and ^f^isors. These iw> tho cfiief enatres in ths 
Nutitn trade, hut, 4 W »lte*dy itaid, Cawnpc^lre stjitula nut pre-nniinsntly as the 
n^riudorcial eoiitre uf tlie lULhlsm tn^e (Europoan itylo} in hcMta, shoes, Bftddlery^ 
Inuil^, gEo. Lastly, it rtiay be mlded tliet for the c^t tiLU yearm or sa India lius 
bigim to export Isoots nud slioes. In 18II8-1> this tr^n was voliiod at R*. 3,£3,II2 j ; 
in at Ril lO.SD^OA!! ^ in ItiOo-Q at Rs. 4,88,040: and in 1000-7^ EU«4pf^.40h 

Tb«se AxportA go from ralcitlta anil Bombay end 4iFe rensigUed nuUniy ta 
Xitjil, Cap« Culeny^ and blgypt, with smaller ^^uotititLsa to EnglaniL 

Riibsia, ete. Itidtnn (or. to W more correct, Cau-nporol annuunitioEi booLs an 
now wb|] known^ jti tra^W. 

.^rfJxrlr .tfaeirfBcrvj^ —Ib-ltE, powiler-dsaks. saddieiy, ssddlo^letha, etc., etc., 
are fiAtenttR'tily producff^i nil ov^r clire ruitntry, ami in eome esaes the g4>oda turned 
oiU are of ^operier qisnlrty Jlnd highly artistic. Tlae “ Fru^ntier Bslto of Pesho^ 
yil“i tlonnu, Kidiat iWid Quetta aro well known and In much demand oVex a 
isrgn p^kirtion of ItMiLla. leather is also picbly etubmiderwl, and in the form 

’^f *hMU. table-cleths. Ip fxtenwiveiy Uond. Tike buealitini bestr kfiewa for 

^ pnidunhin of lHcol- are <Hirakhxior in Oudh ami ijliandn in the tVntral Pro- 
vificm In clie Kamu! district cf Mjkdras livktbef mats OTv quatiitli' painted. 

in msny ports of Knj putarU^ ouii Hointwy leatlier itf admirably' stamped and 
«»Tav«l ifl bookbinding, The most noted centrea for this art are iUwox and 
AbiijiidaliifcdL In Gmjarai an industry has long exl^tiTtl in carving rliinucel^oa- 
hjde shisida Im tK'uU^caM*. instead uf being coned the hide ii 04 curwl as. to 
bseorcie almost Irunsparent and of a p^e am Iter eeleiir. [C/. /nd, ,4rl nJ^ 17x1^1. 
WOD. Hoev, Tfod* Jfaauf. N*. /nd., IH80,fi(b-J5i Blount sjhI 

€krm. for Engin. aiv# Uonvf^ lOdC, 3il7-ll9 s PBrldn. Teitow- Oefoterka# 
«lf«T m Paa, Afof.* CAstfk- Soc., IWO, 4^23-3i:; AfftnajpapAs Oront* XcotAer 
Pk., ^fartin^ Tcinni'np ond irertf'ap ta XculArr, .Bofa6og^ L903; 

ProVrf 1WI5 j HvlU Dyfi Z>iffiay in £7. Frer., 18&0, 55™$!; 
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UtileliiM. 


OIL 


273-94, 

Burley. 


VatWtbri, 


Chimdrm 1004; TrencJi, CX Pw-^ 1004 ? C7iAtti«rl4D. Madm^, iWfi 

O>l*toru Bsw™, 1004 ; Jo»f Jeltmar, Pme^Kif dMi^f TAe^iry d/ Ltniktr Jtfasij. | 

{Phclttnntid HjUL tnUi^Op 1M3 ; Lawrence. VaUf^ pf Kfithmir, IRgiSp 371- ! 

Ji?urA, Chim. Indim, (ntifrtwwiw ftrticlwK ISS^f to lOOS, mxiw ; af t 

TVijdif JiJwTi.^ Oet. 1005; Arkill, Agri. Dtpt. FitfidnEo^ Iswi* L 

5^|4ct rpWM Jfrn'«w; Pddf oiid /fnjm. i JI S£k 8, @4 ; iJia 1903^ 

HvU dm^ rif-ft. Joum,^ WCfl 1003 ttbfiee acid otlier lucH t^hdic\fc£ pubJ^ 

tloni hivd bwft coniultfd).] 

HOLARRHEf^A ANTlDYSENTERICA, Uaih; FI Br. 
Ind.y iiL^ 644 ; Gamble, xHtiw. Ind* Timhs., 4^N-5; Pma, Bmrj. Pr\ 
ii.^ 674 s Cooke, FL Pm. Som6., 1904, IL, 133. AptMT^r^T'WiKjt 
Kurrbi or Gonossl Bark, Lirn, Jhirra, jtir^o, LircAL jtikir, kogoF, ibocAri^ I 
dhoirda, doirla, vtpali, pata, fftlok hji^ ott%p ete. A en^ll det’itla™ tree, 
found tbroughout India and Bumta, ascending the lower HimokTi to 
3,500 feet, ntid to a similar altitnda on the bilk bl Scuith India, It is an 
AAsoelale of in Northern and Ceriral Jisdia^ andaf 

en^ iithrrnihttri^f} in Burma. 

hark itnd ot this plant atvt ancLDnfz thd mwvl jjuportant HaniCEm 
of the Hindu Materia ^Medira- Garriii de On a, wlio wmte In I^SftS nerju-: 
rnphaEnd, in Ctuii3Uff+ H i'jL Exot PL* 1 (t05+ i 4ib<0 itt Ball, /Vw. R^- fn 

Aedd. (iier. 3). L* 412), eptHilu of this h bein^ called by th^ FortmsiMiae 
Maiabanea owing to it^ i^mlt irwrit in the treatment of rl;,rB#nE«y Itdi'tnr 
nuide kncrwTii tbmujdi the pw&pTo of Mniabnr. In TAr Poitffr J/unyjm'pi (UwrflK 
tranal.) repeated mention \M loaclo of llw drug or tbs 

thn sPiHl'i)* na also of (kttfiihif rohinit 

otc4- both of which seem to be feipirdwJ Afi havlna vory ninlil*! prOpMhet 
The preparation, jjpnOHilly in the form of A lolid or lEfiuid osctnict or of a <^Mj 4 nJk 
la natrzngi'nt. antl-dy-^mEerio and nniheTtointic, Tb i hark of on dlira 

pp. IIS!- 2|p hp* been ronfuiwd witll and aiil^ittilri 
fot the tftto and thitit leii la the latter liaviJig fnllotl *>iiwwhdt 

repute. Tlie hark of *l Kphfm nmy l)o diatinguinhed fmm tnie coneefll^ hart 
It>- it* darker colowf and by itej not oKfoliatinj; in patches- 'fho * 

fitted Otiu, and among th«> Siantala the wood ash ia liHed in dyein|.. wo&o 
ia white oml #oft, with an average weight of 35 to 40 Ibr 110 ^ 1 ^ cuhie hwL It n 
largely naed for earning, csiperially in Saharanpitr a4ld Kijnar dumct*: ^ [ 

Aj»Am for fiiraitiire ; m South In^ia for turnery. [<7/- BoclmnBfl-Hiiin^EOTw 
kV/flf. Arc. Lhaoj., IH33. 151 : PJiiamwfog. /adf.* \L, 3fH-St: Woodiaw, ^ I 
iad.* IfltMl, 3B'i: Dult, Mat. At id ttitid.. 11100, llM-'i; rOTrfaot 0 / 

ISOTt 152; 1900 , SW; Pepf. C*h£. Jnd^. /Jraga. lfK>lk 

71-2; 142-3; Ayri. ZnJg.* lOOl, Xo* U, 340 i 19t)2, Sq. S, 119: 

Mtd. ind.. IW2. 440.J I 

HQRDEUM VUL,C?ARE, I.inu. i FI. flr. /jiii.. ™„ j 

Ihitbic BTid Fuller, F\^M ernd Ganden Ctojm, 16^^, i-^ 9^12, t- 

Diz Saat^emUj in ZeitAcJiTtft /ur duf Brantrei^y ^ jj V ” ' 

riFtg .: DcCandolle, Qr^k CuU. FknU. ISM, M7^70- Duthie, 

N. Jjidr. im. 69-70 j Ujiiier and Holzoer, Britra^ 

Gerrte„ ; Lisboa, Bottth. Grasse*^ fte., IS96^ ' Prflin, r 

Planft^ 1903, ii.p 1^J31 ; Gkamixeje^ Barley, jar, sru/, wa#* f*«i^ 

fAonsafi, jwfw, UNarfLan’ri, yai'a* ctr, ^ 

Habitat. —An anntiol gructa producing many ^stenus from 4 

and becoming 2 to 3 feet long. It occdtis tbrotighout the tpmjierfi s 
eitra-tropical regionH of the globe, nud in India is met ^ih mom 
plains to altitudca of 14,000 feet above the sea-level. , 

There are aevcml woibinaTkecl varieties, of whirb tbs m^t 
are :—i'ht. {rr) Aiirh$,ii lYir. (£i) ^ || 

,dftfr fc/i f#i(+ or feii-rowed barley, is that ^ 
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moat conuHOiily eultivoted Lo Indib. The only varied hitherto foutid 
yiM ia tiitiiichmim which ftcomB to be indigenocta to Woateru Temperate 
Afia. 

a amoD^t Ibe meat aod^t of cultivatod pLuiiB, btit tm 
lu JonuB fwombjo ooeh oUw very ola«iy m tbair prOpartiH siid ewns lo li^vq 
KacL, in lUl langungvi, citniiiunn muBM, it Le not Cfamy to iMcortnin which v&rbly 
jfl prfsnHi to by the curly flmusra. IVoofi Ed abuncUneo orb^ that ono or otEicT 
pf li>o fornu lifl# lioon cultivatod irioco the rcnflOtOft timoa^ Acpordiog to Bret- 
eehocidcr. bfurtoy « one of tEio flvo i»»CeiUa oowft by iho Emperor Shon-oung uf 
ChixuL^ who roigoiHi oboot 2T00 b,c. TlioophwiuH wh* Kquoiotod with mvin-al 
feirna d£ bnriuy, *n*^ it woi ui importaiit tirticlo of food id the tfmo of BiiIoidoO 
{■.CL lOIQ), I'ho variety tiaa bean foimd Lo tlw rtLrlWt Egy|)ti&n 

as obo liJi tliO remAicA of the latar dwoEliligt of SwItforiAAd am of 
Sftvoy, Tilfio dx-rowwl Uirloy ifl ropmonted OH tlw modal* of Metapontes— 
a tcira in IkFijtyi Italy—of date 0th oontury B.a Tli» oldeat known Indinn (or 
imlhffr Central AiiUktio) uunpice of herloy am those collected by Stoin At 
dong (Anrinfl JtAoinpi, 1907, 4«IS], The ruiiu in. n^loition hJfcd boon engulfad KitoUn. 
by umd about the okwO of the $th century A.D. Tllo vanity nantiC frequently 
loet with in India sA alao Indrft il oallsd ** Ltia- gcid who ripeiu ijudfi^Ba.. 

barieyp'' and BA itlU iiLanifcaling ancient klie wEoft^ it may bo added that the grain 
W Unployed in tlfcO oeromoniM attOilditig the birth, marriA^ and death, fi4 aleo 
cwtain ■wriOcial titee. 'IhL* idea u atao home out by tlm antiquity of the EMnaUnt 
nmmrn yocA which in tlio aaiiUst Cimaa waa a gcnonll torm for com or grain, 

but wnioh with time booamO reaCricted to whni muat Ikavo boon at lenaL a very 
impertan-t groin—boriay; hoDCa Imvo aoma llio modeim vemaculars—joCi |aiCp 
f ndra/au, /oumt, et^- Tho grain in also clcnaly lumvciiltod with the Indian Muhain^ 

RUdooE, In the. the crop id raid to havo been ono of tho mwit 

impcirtanl in Afghanistan and Kuhinir, n IftrgO part of the romnUe in Ihewi 
wuniriea having boon obtained from harloy by Axootmg tlw tkdual two out of 
BVnry ton produced, 

CULTiVATmN-—B&Tkj b a m5i CEbp. ^wn in OctoUr w Novanibcr. Ctativn. 
*iid tBaped in Mniob or April In Bombay it id giehtmliy grown ikJpne^ occa- tiom 
■ionEUy with a nrp rink-lin g oI rape or muatnnl, but in maiijr p&rt* it is often 
nnxod with whfifttj gjam^ peas or Leotilsi while mpg^ IhsUitn mnBtard and 
huiced are eomoionly down ad bordcrmgB. Tho soiiA on which it thrtveg 
beat arc light and Handy, nhdg as a mJc:, not highly maatirod- Tho niuuhor 
ot PLOUCuiNC^s belaro sowing varies^ biit four would be a tah average, 

Xba 5EEi>-gA'r'ii ruiLfl brom atniut 80 to ib. per acre. It Is aown by 

M -furrowBj tho aurlajco of the ground bciag aubsoqutaUly lo veiled 
ds (or Lrrtgatioh farmed, iRiucAXiogp howovetp may not ^ necea- 
■ary, and in disteicte which oiijoy a tolerable certainty of rain it in hut 
iwity rcEorted to. Little weiiDjjfti is required, tho crop being lelfc ve^ 

U3UQh to iteeJi till Maioh-Aprilt when it is reapbb iilco wheati tied up La 
ihcavH^ and Etacked near tho hoisiieetcada to dey^ The preparation for 
the market is the same aa that lor wheat. The total cost oI growing an 
•'CTe ii variously stated : llokcrji puta it at only Rs. 1@—d * Ihithie and 
f^ldlnrs R». ; and MolliBOli give* for Gujarat, Bs. HuskleEs 

barley bora Sahamupur ia described in the Aeu? Bulkiin 2TI-3). 

Afifas unifer the ^^rup-— Froiii the *-l(/ricu/£ujrKtl iSfflJfufwf o/ British 
/iwiWj 1% appears that in zeceut years far the largest quantity of this eereal 
i* grown m the United Provinces and in Bengal. Tlic Pan jfib, North-West 
Frontier, Ajmec-!ilerwara^ Bombay, the Central Provinccfti Smd and 
MtdrEE follow in the order given+ The total area under barley in Bntiah 
India for the yesj 190&-b was i*32d.T55 acroa. Sumlarly, in the Kativo 
BtateSf the area in the same year is said to hav^s been 4 lS^4b3 acresj, chiefly 
^ Jaipur, Alwatr Bharatpur and Gwalior^ 

—-The cultivation oJ barley ia mostly restrieded to the central 
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ati(5 northern djabricta. It b more capEcially m&t with in South BSiAf, 
whore it forina on# of the ehenpoet of foods. In North Bihar (fibaplpiirt 
it is of le^ ini|>ortaiicOt The onltivation of harlej diminiehca sonth ud 
eaatj and U procticaliT not grown m Bor gal proper nor in Ortou. Thoagh. 
in recent yoara Bengal stands soeoitd as regards tho total area imdtr tbk 
crop, within the province it h comparatively nnimportantp the perrenU|e 
ii[ tfie normal area under haeby having amount^ti in 1904-5 to only iS’iSi 
The total barley area in that year was 1,514,700 acres^ and the yield 
491,243 tons; hence if an average ho iwssnnaedp these figures would 
0^4 owt, p«^T acre. In 1906-7 the area was 1*411,100 acres. Tbs chief 
localities are usually Fatna, Bhagalpnr, and ClioU Nagpur. [Cj/. 
Handbook Ifd. 1901, 245-7 ; Basu, A^. LoAardagw, im. ii.,3a^; 
Bancrjdp Agrt, €tii^acl\ l-B&S, 78-0; 44dmiji. Brng,, 1903j 
Ptanlm^ Gni., Sept, l&p 1903; Oct- 10, 1903.] 

Ustitd P^tiflcej.—Thcan provinces stand Rrat in Britisli Indw u 
regardfl the total area under barley and the annual output. In ISGMi 
it amoujitefl to 4,127^935 atreSj of which Agra eontrihuted 3,137,101 
and Oudh 990,832. The largest areas were in the Gomkhpi^^ EeDotw. 
Lucknow and Albhsbad Divisions. Dutble and Fnller ^atiinated the 
average outturn of nnmiiEed barley at 15 niaunds per aero if iiri^^p 
11 maunds if unirrigatcd. [C}. C^wnjwre Erprf* FoTfn Efft- EUt- Oar., 
U. Froi\ (many passages),] 

Cfairmi mtrd The total arcft for 1905-5 in t&tae pP^ 

Vinces would appear to have been lL6t>H acres* and the f'hiel ihf^rta 
JabbulpuTp Dauiohp Bilaspur and Chanda. Of Berar, 94 aerei hiva 
been returned as under this crop- . . 

The crop is apparently an important one, espeaaky 
AjuieT'iderwata, where, during the ten years ending 1899-IfW ^ 

returned os hn%ing occupied 16T per cent, of the average cultivated 
[CV. Eojpuiana Gaz., Ajm^ Mmmra, 1904, i„ 40.] Bnt^^ the wheif 
provineo, in 190-1-5, mention is made of a total area of 38,™ 
irrigstod land it yields an avorago of about 7*34 cwt. per acre, b ™ 
dry crop land the average outturn is given M only 1'45 ei^. _ ' « 

tad ^a^ti^^Wnt FnaiUr.—Ths ^yetem of CUltlVUtlOn W 
nimilsr to that in Bombay and the United Provinejs* hat the pmetice 
topping an over-leafy crop is said to be common ; the crop u ^ 
grown unmiiced. The total area for 1905^6 was 1,205,578 atrn in 
PanjAh and 315,272 acres in the North-West Frontier. Thfl 
portant localitirjs aie usually Feroi6pur„ Hissar* GurgAon in the ■ 

Peshawar^ Hazara and Bannu in the North-West . 

goincr)% hoTltg Cult. Pb.^ in 8e!tct. Rrc. Finonee Comm. . 

29 ; Eept. Gort. -4^rf.-//orr. Gard. Lahore ; />iVf. 0^* Pb^ MlV 

AiTja/oj*/-.—Acconling to I-JiWTence (Fflf/cy of It 

barley ia the most important ^diig crop, if afc4i ^ 
is not, however^ of good quality^ and no pains are taken m 
tion. 1 n the higher villages* st an elevation of TsOOO feet, ^ 

Variety known as grlm^ Of Tibet barley. Tlio grain is naked 
and it ia said that if cultivated at a lower level it tok^ on 
ordinary barley^ It is sown in May and JunCt ripens ^ ^ 
September. Barley gives on au average 8^ maunds per ^-?7n/| g.3; 
4 maunds. [G/, Juess. Repts. BaUijitan .—Kaye, ^ 1 

Chirfce* Kurgil TahstH 1901, 19, 23; also Skardti TahsB, 190L 
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Bortft<y,- Bark7 is not ostensivolj’ grown in Bomtaj. In IftDS-G Bombay, 
tbe total area Wfts only 23,103 acres. In that year AhmwlaW grew 
U.aaO seres; Kaim 3,448; Satara 4,807; Sbolapnr 1,2^-, and Paiioli 
Mahals 463, it is Ecnemlly grown olons, occtmioiially with a sprinkliag 
uf nw or mufltatil. In prts of Cujamt wheat and harloy are growri 
miicd. A» in other produces, it is a light-soil crop, the sandy lowiw of 
Kaim and Abmedabad district bidDg particularly fiUtUble. Molliiwn 
remsifcs that L,S00 to 1,000 Ih. oI gmin Pfr about a ton ol strew 

are wuMdcTed a lull average yield. [Vf, WoIIiboii, llamlbooi Ind. Aijn,, 

1901,44—9.1 „ , irL/u- 

Bariev is a very unimportant etop. For the year Mwlms. 

the total area ia the Presidency amountcsl to only .1,200 acres, all in the 
Nikiris, [ u MvBoro Iho total in 1905-0 was 1,3^ aerre. , , ^ , 

%imt>g oe 'Preyar/rtir— -The process of oleaniflg barley for food Milling, 
ntitposes is ganerellv carried out by pounding in wooden jnortars and v<^i. 
mimowing, or by beating with a flat bontd. The grain is then ground 
into coawo meal treia which alone, or mixed with the meal of wheat or 
grem, chnpaU-ir are made and baked; or a gruel or pasty niaas is^ insuc, 

Ui which salt is added and tho prepaffttion oaten with garbe, onions or 
chillies. In cither of these farms it is a stapie articie of food among the 
poorer classy. The grain, thus roughly cleaned and ground, is richer iti 
albuminoids than tbs moro carefully prepared culinary barley of biiropo, 
but at the same time it is more difiicult to digest, and is thus partly tm- 
suited for the dietary of dyspeplacs or lavslids, , , . l n 

In various parts of India barley is now largely employm the pre- Bear, 
psrution of beer or spiritnous liijuor, and the nse of barley in Europe for 
malting sod brewing is well known (hCO Holt Liquors, p. 7M; vinegar, 
p. 1109). UolliMii gives an account of the qualities which give barley u 
special value lor these puiposee. It is also largely used as a hoTse and 
cattle fodder. In some parte of India the crop is cut two or thrw tiniea 
when quite young, without marked inyury to the final yield of gmm. 

Tie strew even of ripe barley makes a fairly good fotider when eut 
up as ((Aum, but La inferior to that of wheat. Tho gcsiii is a gwl feed 
both lor bersDS and cattle, ^ther given alone or miaed with grain. 

PmjMff/M and Uses,— Tho chemical composition of onliiiary husked ciwasarr. 
Indian barley is givea by Church as foLowa ;-~in 100 parte : water 12 5, 
alhominoida 11'5, starch 700, fat 1'3, fibre a'0, a*h2'L Tbenujaiciit 
ratio ifl here 1: lj‘3 and the nutrient value 84-5. In medicine, barley is 
demulcent and easily digested, and is much used in the oictaiy of the 
lick. Malt airtract has become extretnely popular both as a 
nod demulcent, and as a means for rendering other medicuiM palatably 
7«Uf.-0flicia1 trade stattstire show the following os 
from llritish Indie in the sis years ending March 31, 
cwt., valued at Ks, 1,80,100; 1901^-3, 63.872 cwt., valued st Its. 2,27,Wi ; 

1903-4,113,120 owt.. valned at Rs, 3,66,421: lOOlr^, 3^6 ^ owt. ^ued 
St Kn. 12,68,164; 1905-6,92,810 cwt,, valued at Rs. 3,12,548; and 1906-7, 

406,067 cwt., valued at Rs. 12,61,763. There was thus a BteflUy mcreaso 
till 1904-6, hut a sudden docreaw in 1905-6. In 1904r^ ftha record year) 

Bombay eiparted the largest share, vii. 231,037 cwt. (though in the prev^ 
yew it exported only 25^SB3 ewt^ ; 06,070 owt.; and Benifal o3,J0t. 

'^he rehtwe ehwes o£ tbe eiportjag contra arc* however, 
great viiHatiDii. During the Bnioe period the IMFOJ^TS were 
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88,&23 owt., At Ra-3^59^846; 1901-2. 14.405 cwt., vjiliiHi it 

Rb. 5V&7; 1902^, 62fi cwt.* vdliiDd at Ra.2JlS; 1903-4. 2i,79S 
cwt^, valued at Es. 85,505 1 l&04r-5. T.220 cwt+. valued at Ee, 28^230; 
190M, 25.048 cwt., Vftiufld at Rs. 92,487 ; 1S06-7. 32.359 owt,. valued at 
Rb. 1.09.070. 

PrJcM.—Tbo average wholesale price per 10 iiiAiiii(i« duiiug 1005 vaned 
iu Bengal from 17'6T ill MuaaHarpur to Bs. lOi]!, iu Patna; ia \ht 
United Proviiicee from Ra. 17-0 in Meerut to Re, 22'47 in. Fyzabad: ia 
the Paniab from Rs, 14^53 in Amritaair to Rs. 20’57 in DelhL 

[C/, Mirro Pole. TroMti («L Tula), U7U L. IfiO. 1&3 : Fjyt^r, *VftP ^cc. E. IU, 
and Fin. idd. lOOS?. 119; MMTWffc, 2 raiwii. i., 204. 2^ 270; iS4s 

HenitlLaiftp JitP. cf in Jimm. Hot$. Ssc., 15^5, iXh 130; Maidfl, 

Fumta an4 Its FiopU {ed,'ll™bold J. 1831. iL, UO ; CtiUE^K Food-Grainiv^ 
laati, 09^102: AW EuJli., isaa, 271-^3; Fharrmco^. /ad.. ISM. iu., OIS-^; 
Agn. Lidg., iae2. No. 1-3: 1393* No. 12, 54; 1899, No. 7.49 ; 1901^ No. 
4, 47; No. 10. aa4^5| No. 13. 44l ; 1902, No. 5. HO; im No 7* IW. 
lad. 171-2 i 1904* No. ti^47? Ind. (W.. Doc. 22, 1303* 554; Tha™, ito 
ATypl.Chtm., 1895. i.. 499-500; CaWSrui. -4jn, C'Afm.* 1898* 13. -S; PtJt^ 
JVfol. iftrtrf,. 1900. 290-701 324 ; A. W- *iiil W. Blyih, Food Cempif- 
fjnd -4lK3l.. im 143-5. 171-2; Jarat* Um FL daiw L'A^di^r, ite.. 190*. ii^ 
244. 313; LiNwJi. FoodrtPid 1905. 213* 221, 233: 

Mien>. I^ec-A. /Vod. arid Bnrbcc, tnoiAl. ), 1007+ 3*9-52.] 
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HORN3p ANTLERS* AND flORH-WORK.— Blantord. Ft 
Bf. Ind. (Maiumalia) 18&8-91 (respective pages of spcciee below). 
aod ANTLkiia ace largely iitilied iii tiio inaiiutactuxea of the warldt aftd 
in their crude state ur^ fairly estensivdy exported Ironi India. TbB 
trafEc is maiiJy in the handa of tie dcalera iu Hides and Sixsa. 

Tlfcfl folloviDg nnimuJi will ho found fulij^ djjcowwi imdar Uvi ilock (pp. 7p- 
*9), Bud, aa ihsy hxs the etuef iouroM of tlw barms of Indian oDmfMrp^ iM 
j&rtiGljG BhoLild bo consulted :— f*ot» imiir-itM (to. 4h83-93). tba bpeodi otiRSiffp 
jti, Lho wild and domofitiootod Buffalo; A. tba Yak; Ii. /Vm- 

iwifim. tbo ffayal^ W. swhi'h^, tbo Bwn ; and it- w#mpliifrw*, iba Banting or 
BunsoMO Wfld Bull, (Iik, 5014t)(, tl^o variaua breads of Goat: ' ■ 

If joifM* the Bdluchuibiiii, ctd.i, IVild Hoot * f. fnieo^rri. the Slorkbor; 

lii* Ibox. 49a^5Ui). dciuosilc ^bnop ; tj. ii0rfg-i»iiir 

IkriMit-Sheep ; Mnhwrrm, tho bAoruJ ; «. tba Groat Sheep of tlw PiUMlS j 

and rloiirl, tlio ktuth Ct Wild Slu»p of tho Salt Banjjp. 

group of {.nmaiGonnl oniEUAl* vuah ub Wf; 

the fchr oE tho Weatnm Hfimnlaya; Jt. the Nilgifi «iJJl basi. 

biikaJ^Htir^ (!,& 512^-5), tho Ml kTT-kidji. y mt QuaL-'antelapO * 3^ 
tiiB Burmene Goat-anteJope. iivmii^ #« rvi {f.t 5l(^7h ™ 
of the N.VV. Hamalayn, or Himuayan nij*jnei»>- Tho 

ramrlttm [J.C, 518-9). Of Ftl^t or Elua BulL TM-i-nrcrH# 

010-211. the Fniir-homed Antdope. t *tU jk#w (tc- 52^ 

Buck. tJmtwrtmi (t-fc. fiSfe-AjL^ thit TTu^ijifi CUmelle. etS-* etc. 

Bovida— OxBo^ Sheep. Goats and AntelopDe —Itm t® bo added 
as (ic, 532-4), the Barking Dw* (E* 5^^ 

the Spotted Doer ; i\ rn^hmMattv^, tlai Kftstunir Stag; ■ . 

I f '. I'Jiff. the ^Lmipur Dftcr or ot Duirua ; *‘. ji®F^^****' . 

Heg-doer ; *\ wn/#>vr«r* tlin Sambur or Ruoa Deer^ And **^**"'^'^ 
itc. 472-4the great One-henwd Ellinoccroff, ote.-^ etc. Stwh 
1^ an enurcwaratian nf animAla from whluh,. in Intlia and itl nao onl ni fie as tro ^ 
bonu and anUem are obtomedr CommeroloUv* hawftverp the ho^ 
aimoat b* eaJd to be dmwl fram tb* dOnMalicated oKSm-'-all the OtM** 
apooial or fenoy artioLea, fn whiidh ibere is but a limited tra^- 
ClaA&ifloatioii , —Morm may be grouped w follows 
1- Those thit conaiit of hone And which posseSA no true homy 
Lu their Atxuctnru. 

(b) True hone, auch uh autiers of deer- 
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Epiptyses or sopawto pioMfl of boro covered by aldn, such ea in 
tbe homa of the gf»f!c. 

II. Huma that more or loss oooeist of true homy niatler. 

(e) Bone tipped by horn, emch as in the honis of the prong-liomed 

utelope. ... 

(d) Bono covered or ahoathed by trua horn, aueh na m tho os. 

{«) XmB horn throughout, eucb na the OMil horn of the rhiiiorer«. 

Trns homy matter is formed by a modification of tbo epiderinal tieetin 
(iKb wpeificial layew of akin} end eonaiata of an albuminoid material 
failed fawlifi, a subetanoo idontieal ihith tbo obiaf conatitu^t of wool. 

Home of the jfrsf group are largely esported from India to Eogland, 
U 4 )dor the name of d«r-hom. Tbo antlcH chiefly traded in arc thom 
of the ipottcd deer (30 inthoa and ender) and the fd??ibor (40 inchaa 
Md undtsr), Thev are ojtcinaiTel]? cjnplojEd in Europ^t aa boae handlcfl 
for cutlerj\ ttnlbrdlaj), aticka, etc. The gmap are valued oa ac- 

eoiuit cf thcapwial properiida of fc-Sfaii" ; it is elMtlCp fleriblo and 
ud rcadilv aoftena under tuyit aad aUawa of the substance being mouliiGd 
ftitd weld^ B 3 do&lrcd.^ Longp straight buf^sJo-hom ia valued as & sub- 
idtute for whalebone^ and cm this account fetches a higher price than 
rttned horn. Accoidinglr* tips are cut oS ftfld sold separately. The 
horaa of slieep and geata arc whiter and moro tranaparout than thosfic of 
other aiumalfip aed ansp thcrcforOi mest valued fur cemb-inakin.^ while 
cer tain bnHalo-homs sra in deinahd for omamontal work. Porhapa 
oa&^hlth of the boma impottod into England are used up Ln the comb 
tiadg^ a small praportioa being ntilised for fancy wort^ auch aa shoe-horna, 
•ooop'i, drinking-oups and the like- The solid tips, m also the hoof* of 
cattle {which con^t largely of fcsfaiisjp are made into buttons. Tho long^ 
straight hems are ent into strips softened in a aolution of bi-carbonato 
of soda: tho stripe being allowcsd to swcat^ are then bevelled and prossMi 
togetherp when they unite into the strip* that ate pmploTed in placa ot 
whalebone. In JaipiiT and elsowhere in India long straight horns have 
Kmilarly been ti&eti from ancient tiinas in the manufactiira of^bo^ and 
arrowE. 

Tnds in ifoms and ff^ofufftcai -—The EXPORTS oi hom of allkinda 
India wore 713^4 cwt., valued at Es. 12,80,051* in iSTft-T ; a dco^e 
later tbo quantity had hecti reduced by nearly one half« hnt the valno 
t^mained the sarno ; a deeado still later the c^porta were 58,801 
’lalued at B*. 16,Tap24L The traffic » one that fluctuate* extremely 
according to olimatic ronditiomf+ In times of scarcity and famine the 
fistperta increane and the boms decline in valno, while in times of 
the quantity deer^ea and tho value increafies^ During 1901-2 the 
iaport* Were flSp&ii owt. and 13,95,7 59 j in 1902-3, 71,39d cwt. and 
Ha. 17,05,2&7 ; in 10a3-4p 48,405 cwt. and E*. 12.05,788 ; 1904-5, 61,582 
and Rs, Iflp72p375; 1908-^5, 79,b21 cwt. and Ra. 17,49,944 j and in 
im-Tp 76,771 ewt. and Rs. JG.91,532. Usually about 50 per cent, of 
the trade goes from Bombayt and approsimatcly a similar proportion 
nf the total is toluigned to tiie Unitoti Kingdom’—the shares taken m 
iij'8&-1900 having been 4b,&60 cwt. ■ in 190^, 25^718 cwt.; and in 
19(^7,26,678 cwt Prance ia the next most important receiving country-, 
having taken in 1899-1900. 25,590 cwt. 5 in 1903-4, 19,236 ewt.; and m 
1906-7, 52,aB7 cwt. The ahara contributed by Calcutta is onbuanly 
httle over lill that dI Bombay. The /.vrt>Ji rv drawn by India from foreign 
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countries (by sea) am unmiportaht^ Itk 1903-4 baving been only 353 cvL, 
valued at Rs, 7&*041 1 and in 1^0^, 316 cwt., valued at Ra* (!9,S16^ 
The eJiannuation of the Tetnrnj of trade carried by rail and rim 
reveals tbe fact tUat tbo chief provi need of supply am Bombay^ the 
Unitwl Provincea* Central Ptoviaceap the Fanjibp Bengal and Madwa 
Official relnrus of tbe trado of England and ContineDtal cennbri^ 
distinguiab oo a rule tho trafic in deer hems from that in buffalo, and 
judged from these it woiild appear that India is one of the chief councri» 
from which the former am obtained. Indian trade atatiatica do notaepante 
the twop eo timt the mtuniB reviewed above are for aM grades collectively. 

ftfiiiAn Indasirics .—The chief Jorms of bom used in the Inclian cfaft 
(Jt^n^'-adz) are buGalo and bison horrip aince there am religions objcctHHu 
to the use of cow-horn. A cup made of rbinoceros-honi is much pnfjsA 
by Hindus, but it is too acorce a materUl to be generally need* BmEaW 
horn ia by far the most brgely employed m India of all horiiap but it h 
the least beautifnl. It is made into eupa^ tombleis, eombst muaicfll iiwtuir 
niente, work*boxeSp powdcr-flasksp bows and aTTOWB, meuth-piMaJr 

ercnt-bottles, boxes, swofd, dagger and knife hattdIeSp and numy 
other sneh oiticlea. The centrea of the trade ate Cultackp Monghyf, 
l^atkhim (Klinlnajp HugMi and Serampom in Bengal^ whem coiehSj 
brtMJcbea, necklaceSp snake Iwinglca and the Uko are made. Eajpntans, 
Jaipur and Kota am famed for their horn worka. Rajkote combs, Barods 
spoons. Kathiawar knife-liandlesp Surat and Ahmedabad veneered bosRJ 
and Barorls animal toyu of horn are all well known. In MysOffOr 
brella-handleSp jiowdef-boxes and btiitoiks are made of buflalo-bom, usd 
often riebly inlaid with ivory and copper. But it ia in Vira^pstam 
that horn veneered work may ho aaid to hove assumed the coimJition of 
high-class ware. In Ratnagiri and Savatitvadi a fair trade is deni in 
bison-bom work. Aitkeu 1897, Ko^ 10) wrote a most 

interesting account of the industry in the former locality. Perlis|^ 
the most inatructive feature of that publication may be said to he 
method of softening the hom. It is coated with cocoanut’OLl (md 
l)efore a fire until it becoines atiffieiently soft to allow' of its being pidlpl 
out and moulded into the desired ahape. 

[c/, B^>>bp iw. rmr., 4i i^win, yyad ind.. saa; 

Ah. Manuf. Ind., 270-^1 ; Fut^th. HigMands CA I'rotr,* ». 

Heey, Mimog. Trade ami Manvf. N. /nd„ iOO-l ; Uinlwtwxk Ind. ^ 

Irvt AH. fU 1003, Jn4-S.] 


D3.F., 
iVnail 5, 
Fenny- 
wort. 


Uctliriac^ 


HYDROCQTYLE ASIATIC A, I Jan. ; K Br. indi ii^ 
Cooke. FI Ffet.Bomh., 1003, 563; Duthie. FL Upper 

390-1 ; UubbllifeRjK, The Asiatic Penny-wort, 
dukiy thoihifij i'cifiVuiKi, m£!arai\ nmndukapami. A aniall herW^^^ 
plant, found tbrougliout India Irom the Himalaya to Ceylon at alt^itn™ 
up to 2.OD0 feet. ' - f 

Tho prepcrlicia of thin pliktit wore knDWn to 

^ ery mnote nml Ifto ortrly Eiim|vuin wHton on Indian ^ . 

were ttliso nequAEntod With tlio plant, llko parts prtierally of 

diiDd by exprjiitLD-D to tho air and ground to n powder., I’ho 
■L pi^ gfwn ColoEjT Olid oxlialrs a ali^t oharootorLstio ozeiaa. Jt iil an 
tonlo and n local atjniulajil+ said to be ^^fBcaoioua both xi* 
tornaJ moody in iilcKiralioiiB, oCzciiuil. leprosy luid Other cUtaiiiDO^ 

Tlie rhemwir}' of the IcmvM was flmt invr«ittgatod by I-ppinr in Iflfin. ^ 

tl4oy oily aud mfintiUs confftituenllB^p With mucilsginoUS principw* 
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INDIA-RUBBER, CAOUTCHOUC OR GUM RUSTIC. 

-Cftrtntclieiu, like gutU-percha, is a, vegetable in^isaated milk or ates. 

In botli easM the substance consists of a hydioeaTboii, forming toi^^elc- 
lila bodies floaliug iu a duid. Gutta pflijcLft bcePmes soft ai^ “ 

lint water and may bo moulded into any doeircd shape, which it pw ^ 

“S Q»«uoa.,.«to oto. iy.«d, i> 

ItntioniDUS to water, alcohol and most acids, ett, and reUiia i 
ior^ considerable period. Gutta-percha is chiefly 

that belong to tbo SasoTAcita:, while caoutchouc w derived from eei^n 
plants wbi* I have been placed in three widely diflfeient ,^1^^!; 

Tliese are tlaur^n-uhi. and ' "a 

of A^QcrYKJ'.ce^ ; of Uetic^e-It and 

JIfiwfftK/ of EuruOBBiACBi. The plants that 

iiwila-rubbcr thua manifest no definite botanical ^ 

aie mostly natives of tropical countries, in tho plaiit tBSue 
diculat®^ within eertain anastomosing vessels which are d« tibut^ 

Ihrougbcut the middle, or more rarely th* inner layer of bo,rk. Lh/- 
Lecemte. Journ.^Agri. Trap., IW avii., ;iTS,l A 
plants poaseaa milk (and even a caoutehouc-pcldi^ la ^ 

Benjciallv viewed as the boutccb of india-rubber. The term caoutchouc 
u^metimea used synonymouslv for indb-nibbcr, but it mote correctly 
denotes^? pure hWcarbon isolated from the «ther ^tcrisls wi b 
which it lon^ the irapuie rubber of commerM. C«utchoim “ 
rkfttic, lighter than water, has neither taste nor smell, is fusible at about 

Std” F. and iiifiammable at bigber temperatures. it..,,, 

Mcih^ of Affl^/(l^^l«t/en--^Vbetl the bark ct plants cont^g rubber Tappiug- 

is cut. the milk eiudsa, and iu time hardens an eipostiro to the “r. im* 
sgglutiiuition may be hastened by adding salt water, alum or ^ 

to the milk; but these, more especially salt, incrcaao one of rta defects, u.,aa. 11 , •««. 
idi. the hygroacopio property by wWeb it 

in consdiuence they in]uro it commercially. A favount* u , . i 
method is to allow the milt to flaw into hol» m the ground and to ^ 
left there till the water, etc., has drained ot Boi uig the ^ 

■jrTfcteni ill Taagofl, wtHo in tlna AraaKon ^ ® 

imouldering fire^^ combiiii^ with moderate heat^ ifl thfl ™ . , 

univerwlly pursued with Para rubber. In a few ^ 

.Hewed to d ry as it trickles down the atom. This pves the ^ 

of Opura and a good deal of that of Awnm and lenang. ' *!,„ 

PeuangJ process was recognised aa being useful for i s^m, w_ _ 
hujiiid atmoaphere operated against the w,>twir-B 

'ilfeber, in a ^riea *f articles contributeii to TAs Wethod. 

prtrAo T™J« ,/ounmI in 1002, also 1904, has stated the facta regardmg 

coagulation briefly as follows :— „ , ., . .in.!;, 

i. That the stHTolled coagulation of rubber by acids or aUalia 
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QrrvneoiJS in thAt it la only the elbumen which m £!OAgu]at(d by thm 
Hubatances, and not the india-rubber itaoLL 

2. That the ajbnmen contained in kto^ h very harmiiiJ m mny 
reapeote, and that it ought to be as far aa pojjL^ible diminated irom the mii 
before attempting to aggintinate the mbbei’. 

3. *1^0 niethod he recommend-') for coagulation ia briedy as fellows :— 
First the latex with water, at least five times ita volume. In casa 
whew the ktei is thick, actual boiling water may be used with advanJa^fc, 
In this state it can bo easily strained to remove impmitieflH After this, 
add formaldehyde in the proportion of 8 oe. to a pctroleuiii banel; Rtii 
well and let it stand for twenty-four hours, whoa the rubber wih cDllwt on 
the top and can be lifted out lo one mw^ In order to remove any traces 
of albumen that be anapended, the rubber should next be out into 
strips and subjected to a thorough waahing upon an ordinary rubber 
washing .machine. [C/, Weber, CAem. India ^Rubber, 1902.] 

But the use of formaldehv'de does not seem to have been the luooHa 
that Weber anticipated, though bia rtecointueudation for cleaiilhieK 
and repeated w^hiiig has been universally accepted, BifEcn (dniwife e/ 
189^, ^L, 10^71) fiuggeated the uac of a centrifugal separator 
^0 tnitk 13 mixed with W} per c&nt. of water, and set revolving for a 
timor It is then found that the rubber ftoats on the top in a thi^ iiiii»+ 
The albuminoidjj ctChT ^nd all the adulterants are found bdow. It has 
next to be admitt^ that by many recent writers the value of cehtrifugd 
force has been denied^ and special lUBchincr)' patented In which the merit 
claimed ia that they do not involve centrifugal acttoriH 

Indmn Planting and Gardening (March 29, 1900) published a tetUr 
from Faber that gives particulars of a method of extracting caonlchoiw 
froni dry bark, xaid to have been discovered by a French ehomisl, fib G. 
poixii4 This procau coneista in keeping nlieee of bark end roots soakod 
in dilute eiilphiinc acid while being heated.^ The woody portioflJi becoiM 
decomposed and can then be w’o^ed out, thua leaving the rubber in ^ 
pure state. For other methods of extracting india-rubber by sjlvents or 
mechanical prociE^sses the reader should co nsult Oerberk article on thst 
Bubjeefc. [CA Jmtm. 5oe. Chem, IndiisL, 1903, 4li-6 ; /few 1838, 

177^1 ‘ Mathieu, Agri. BuU. Straits and Fed, MaL Stale*, 1903, ii.. 18-21 j 
1903, iv., 223-4, 

CamposiilQn of Rutrher ,— India-rtlbbcr may bo said to eonsixt ciHmi” 
colly of two Bubatances^an elaatto material, on which Its merit depen^ 
and a vi^id resuious Buhstance readily oxidLsable, to which it ow«8 
depreciatioiu Hence the greater the percentage of resin the les^ the value 
of the samplcp The property of the eiMtic Btihstance also varies, and ifl b 
marked degree, between that obtained from one genua of plants and thuf 
of another, so that every gradation cxistB from the non-elastic hydroeatb^ 
known as gutta-percha {which b«, pp. 625-^) to the finest gnm elastic. 
'C^utohonc yields by dry distillation a mixtura of flimp ter hydjWciTho^K 
called oQ. of caontchonc or which forms an eiceUent solvent for 

coontehouc and other rasias* 

- tbo SKond ftf Cbimnbiu it wm nDti«d tti*t ^ 

Jnhabt^ts of Rbpanfola pLayM with bnib Ennda froin th* pun 

free, fr 177U PritMtly R?c(>miD«vtM the tl» of that SUbitMiw fuv U» ptu^w 
of nl-fbmig P^Ctl uMrkin^ benoo tho nsiwo " rubtnr.^^ Tim arlide waff veV ea 
EuropOp and tha propoA^ Utiliaatkoa of It OXtdted Bomo fntonrtt It 
howc’L'OP, nntd 1820 that thn bo^Lnnin^ of th# tnodnu ladiurtiy eon ^ 
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Tlw «*m kller UtKkilitwh created Hia l»d« hy WtUc^nxidiif. 

fubbef NoliOP a«»d^ in l&aS VTilcaaiMd it, and IIm »pi^y 

Cd ta tha Bf^uotion of obonito. Biibbor and tie prodluU nuiy now bt> spolan SbooHa. 
ol M indl^UMblo tft tha domcistin IMs ard to maimfaotiirmg Md^^pn^iig 
flltfniriaas cf the entire bumnM nw*. J. O, Baker »n iS^ Ckn^. 

*r^?SM) an inlerOBlif>i! artiolo cm tbo production of t)lrt all-jraportnataubatanoe. 

Srt Of tbe mjpply. ha then UTota, come* from Soum ^raiOA, ihippod from 
Pam ami CarthftfiWia. port fr<ffll SiJSBBjl 1.EOXS, Mo^bmoe ^ MadapiSW. 
and tJw TOtnaindw from tropical Aaim After exhibilma lha bot^Sid 
EMgraphienl tuppliaa, Bnker &alt with the fulnra. and what bn tl^ Ufflad 
oultl^Uon haa proved the kaynoto to pr™t aoixaaaoa. Bo in 
■aSTw Sir G«r^ Kinit, white rt^rtin« the intn^uelicn of l into 

tke Botanic Gard™ of Coientto, otnwrod llutt the OXOtlo mtb the 

ciception of am oithor very largo tr« or dimbOf*! Ctoti**. 

pay well to ooBect mbbor from thwn m thotr n^ivo fHWM^ wbaro tlwy ho« 
stnirn to maturity without coat fo l3ia ooHecUir, it la nujto a diflimmt matus whm 
their plaatinjF and protaotion have to ho paid for, and thorr oommg; to matwi^ 
haa to be awaited /w yrum" That opinion haa Bin» W eoinowh^ tnCKllHad. 

Ihouffh. so for aa tbo inlwoata of tho Europono plimlw (^o lOT at 
nmdftite in the tropiwi amconCCfwd. not m^ruUly. Tho plwtation^Ubh^ 
hy Iho Oowaninimt of India hnva, howovw. begutl 

1* have aiu oemo of thoeo made by privalo erttorpnae. ttidoed. thO aspenenM 
flf tbo WMt few vwim would aeoni to abow that pophnpa giralc» 
attend pkvAtc- entorpriM in thtu direction thwi warn correcitly n fair 

^o^fjoira of S«c«ss.—The whole qutation of roblwr prodiicticfi 
B«rns to tttm on tho cultivatton of quick-jicidifig specie^ on fluponor 
laethodd of >^iisin(;r and secunn^ the flow of jnilkj and on tho high pneea 
prmtling for carelnllf pi^ared ruhbef. The prodyction of caontchonc 
0^ the Apoataneoua cfianEo of the hydrocarbon is not at 

of practical importanoCw Many of the oiidiwd-oll products being 
iMnnfafltured nmnifost not a few of the properties of mbbar and seem 
deetined to iclicve the strain lor irapplica of the natnml article, but they 
hive all ono serious dcfK:t> namely they possess no dasticitjr* Acoomiigly. 
tie fear of over-produrtiofi of natural rahher^ most tintcTB tbin£+ ^ 
pnwnt infbitwimal. [C/. /fwi. /'w., 1898 . isiv., 187; 18W. 27; 

Joun. Soc. Chem. Iiidt«L, 1902, xxi,. 56; 1904, x*m., 556-] 

dfodrnr Oeiwand.— The growth of rflodem deranmi for rubber may ^ Domatid- 
■Mnitested by the following: the Mrport- frem the Auiwon vnUey 
1344 came to close on eight million pounds ^ and thirty yeara Later (liKM) 

they oamo to sixty-seven million poundSp a qnftntit^ that ^presento the ^_ 

ij^emstie tapping of twentv million trees* nna which fetched ov^ thirteen 
ndllion pounds sterling [sen p. G60h In Indie. Ceylon and tho hedorat^ 

Iblay Stat^ rubber cultivation is being vigorously prosocutedp and tho 
future seetiLB dcstin^l to see a still further expansion in these countne^ 

Astoffc P™Jifcrtoo.—In Cevlon during 1905 there are heUeved to have Ceyloiu 
W 40,000 acres devoted to and to a lessor eitent to iWow 

^hher tmea. The plantations am mostlv within the valleySi out some 
«Tt«id up to an altitude of 2.QOD to 2,BOO feet. It seems an accepted 
adorn that the higher is planted^ the slower it wrU grow and 

the Icfls the yield. cjeases to be profitable m Ceylon at 

■hitndia above 1,KM> feet. It has recently been urged, regaidi^ 
that it might pay to extend plantations of ^cse rubbefa into 
fiieU that have to ba Bystcmatically irrigated. SpEjaldnE of ^nth l^^, 

ProudJock, Curator of tho Government Gardons'Jon the Nilgin 
sn intefegting discoverv, via, that tteca three or foar 

rtWH old, in the Harliar plantation (2,400 fwt), yielded a somewhat 
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guminy substnnee destitiitfi of the propertifea of true nibbct. Fiftm 
months thcao fiolf-saitas trees yielded a better quality of rubber; 

belike be coDtlud-ea that the cbange from yielding a pimmy aabitwa 
to yielding a tme rubber oDincidea withp or doaely foWom the period 
when the species best begins to produee ripe seed. In Travancons nmeh 
interest has been taken by His Higbnesa's Governrneiit in the nltoeatioa 
of etdtable tiaets within the valleys of the State for robber plantatiofia, 

Commenct^i tiab^rs^^^he rubbem of eommoics are fa) the buedt 
and Ijottle rubbers of South America^ sneb as the Para fthe most imper- 
Unt) whif!li eomes from Bradl, V'anemjcla* and recently from Ceyba imj 
the Straits, (h) Castilloa^ such aa tbe Gentral Americaii rubbers^ of wbicb 
there are certain grades Nicaragua, Weet ludiaUp Uoudunu^ MelwaiL, 
Giiatemalap Panama and Peruvian. Thi>se appear in Br^ocKa, SHBEta or 
ScRAiKS. (c) The true Ceara is a dty rubberp very elastic, and free from 
stiekineas ; it coagulates in tear« fortniug scrap, (d) PeraArabueo aad 
Mangabeira are coagulated tritb salt and are accordingly “ wetrubbcia 
(e) Numerous trade forms of African rubber^ aneb as Gambia, Sitm 
L^ncj. Lagosp Gold Coastp Congo fball)^ Calabar, Cameroon, Bateii|a, 
Liberian,, etcr, [/) Mozambique (ball), Saiusage (bver), Madagascer fgoi>d 
and fine, also black). [^) Asiatic* such m Badgoou* nie^tiy snap 

rubbers formed into cakes, slabs or loav<a. (A) Javan, Bornfau, Nev 
fioinea, etc., rubbers {see llutta-pereba, p, 626). 

[Of. Thrtfiiftfl BeliiBp ifui^-r*ibber fuwf duiH-pmhft fmtiuL («X ]eetiim|. ifl 
Jitum. ArU, lliHO* r huUa-rubbtf jcinii Ouf^pereha InJmU, in 

IfiflS, xxiVr, lil-P; ta 16&&, v.^ 410, 

0 / Cicnnnt. Lfct. fn Ji^iim. Soe. Art*, Jely 18^^ 

74I^m: Sadrtbeck, i>t« drr Dent. K<4^n., lHa0, 26^^! ! 

IhVr dies Fflanzcnr., tOOO, L. 3 i$enilcc* Tf^p., Affrik,, lOM, 

e02-7ti4 ; Nisbetp f cfrmo; uM<r Brit. Huk ond 1S>01, I* 4iS9j A, Si ^ 

Utih^fiE s:uffi Trdtpmpfl., vi., 74 ; Jm/rn. ^iac. Chem. IndwrL, 1H^2, 

sxmL Kiw Bfili, {ftdtl wr., \iK). IIWO ; Tjieliirah, Dk H<irzd vnd dir 
ltH>e, ii* ^ Herbert W nahK JitMrr Cuii. tn BriL Empbr, leOT ; 

Htw LOOT. iB^O , T^Aa tL-evton Bubb^r K^t£biti&nm in Jovtuh Ind.^ 

tl„ pt. i.* T3-S0.] 

The following, in aipbabetic&l sequence of tbeir stientific riaiiiWT 
bo given as a brief stAtement of the india-rubber yieMing planta 
world in whkb India U presently interested :— 

CisUJloa fllastlea, J,c. IBfi j UrticaoKoC. C^ntri^ 

rx%liJU}ka ond Nkamifiiii Rubt^fr. Toftjiioiniida wm Ibe fimt to indntiffltw 
nitilwr oL SCoxico.. He ga™ it iho natno of vU. I^iir; years eltor, Crc*i 
fully intreduced Lho plwit Up tbo 03d World. In ISfO ho Hvo piaotj 

to Kew Gardofifl, and from that nupuly tho plantn that fimt ” 

JlnnJJy LticLfft wore dutnlbiUted by Sir Wdhain Tbjari ton-IJjvr- Willu SbcI W rig« 
Fesr. Econ. Prod. C^^lon, 1901, 41-fiJ givn many uwfid 
regjvding the nxpEH-iance j^dllcd in ttiat countiy. Str. W. B. Todd 
WM aiHKwLuL in having OOnToyed fttim Mexico and anu $alvrttlor wed® 
ho gunnnnU^d in Butuih mwl idtinuUoly Beni aupnlios |o SnmdJS * 
intoroat, siticn the of Llii* Bpecioa are ttelinvod to laso their v-itahty - 

mpidbv Hut tliore ore two >rpotjioa of nr m Afixrwv that ynthbnr, and 
tSv^o ffludirtii liAvn not hh wtabluhnil which li tlin moro prefivabto 
tultivntinn- Tho Indian aniii C^oylon pUmt in chiotlv - - ibw 

K|inckNf^ ond f. rii«i,, tlyit of BriLuh Honduras ami Cwla Rica- Ttu* i* 
tfcwui rubber or ef Suit (Hmj muVruibbcr), but ia not iho inuia-ru.hwr 

llnucil. 

M^n f/ptd, For., 1 901, xtviL* 75^99) fumiahw much usHul 
r^ardmg Gkn todia^rubber pluale of Indiar Of this flpecii?^ bn remarif® 
ill culiiviitod in Mnigiii imder wfung eoztditioai, dauiely on iwnmpy 
rKiomtoondff that it tdiould bn Idnd in TuruiAwim nn tiiOaklns with * 
upveL Thn pickat bnn been fiurly mcceHfully grown on tho hillj of ^ouln J 
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*^L for PMT and as ajan dn tb& Ki%Lri hiilla ( 

R™kiPir of eJtperiDncd gpinwl in Bttngillt>r, Cninoron 

iSS-a api5^ 11^ and fil) ih\n plant is intJ^mcdinio bdt™ii tnrrt tmd 

Cwra. 'rwntlrlnB neitlu^T tlin tropical hiimiditir^ of thd fchrmet nor ^ opun 
CCmpiirHliv^T iry conation* of iJw lotlor. It ia, in m tr^ for tho coneo 
JAM. Ho nMordiiigly rocdinmefuio it for th& ma^t rogiOPii of thn hlJ|^ and 
€tmi% for tho plat*nu of aiysore. [Qr >Iom*H CanUfT f.C, 761-5 J 

f'irt, ifov^ Ekpf. fJorcf- CttffOTi, JSOS, ncfr fr, 00—lO-t i HMJa, 11-5-6 ; Cook. 

1905, KiV,, IM-B. 1&9-200J fioffrd o/T^dfl Jo«ii;n r 
tucSaKiuU lOOH-6 I Wright, Rnh^c^Ctdt. in Bnf. fmp^rr mj, 1.0-1 ; HorWt 
Wright, Cocoa, 1007, 78-0 ; Sxpv. irt Bojn&-, m .d*/ ch™. Irtd* imi, 

U,, tit, irp Hi p Buii-k llKl7i. 103> uu t'rtPts 

CllsIKWorpli* mMf#phyllS. tf. c»".. Al'Od.TfAtrpja. A Inrgo i’linibinp i*rub mnt 
with in Nurth Mul ^:BBt Bciik*! '“d tho “''i**' tropucal fttrwt* of IlldiA ^nc™ll> IW.. 
from Kunuiun tfl TrovancufO, Kccommoliilod oa worH|>' of trinJ M a n»w bOIWM 3BM. 
of nibbi?f, but from oaporifUca gninud fit BnitdnKPr^ the 17**? fl«Fni 

•wourojing. [0/. Krw Hull., laOd. 196; .MiuuiORh f-o. 4; Bull. Imp. Iml.. 

'^'rnJtortegto emadlfton, Jf- sr.; AscwwrjauAOEJt. An oxtot^vo cliic^. f^ly , 

rammon on tlio wMt<jni oJid BOUthfirn trartii ol Iii^Hi iirfiA “ ° jh 

bna towatcdly oullivatod witli « view' Ut tl )0 utiliartturpp of both im mllKy 1 ¥ 

WTi noil boatilibll fll»W. So lohj? nfio na I96S tluj nibtwr propafi'cl 

WJH rotMMni on in England da " luudly tKjiuil to C*';^ rubWf fmm Bfa/Jl, 

ilthniigh :il 4 api«*ftd quaiilioi a™ very oncdumgii^r [C;. 
r™., I9Q9, Ko-a; Ind. For,. 1968, i^niv,. 4ao i Dnn.lan, Offle. PeptM., l!K>,l-ti 

Bdcianthi, 4, oc.; Ownblo. Afo», /irf. ‘ 

■xnJC. A lariRD olimhine ehTiib conitnim in tbo IJarjeolitiB Himalaya at 3.0OU V 
S.M0 fret, (tko in Aisatn, fiyllutl. tliO lOuiaiu hill* and Hunna. In Buimd It le 
known 411 nlordb'j 

Rweotlv a sainpln of tho milk of thi» plant was fnrnwlrtd by tlm ronecfvotjt' 
nf FoMflta, T>naa«orini, Bumwi, to ibo Ropporter on Econoimo Product* to lljo 
CciTramont of India, with a vlow to obtain partienla™ m ti> the vallW oI ttio 
odltchnnc ssid ■l ugg ftHtionj. Jut n of ccMig^tidu to bo wiHi 

tl» rdikk. It was iStimntoly cgfAmincd by DEuist*!!, who g»v» ino fimuyiifl lU 
MQtrhooc] 64-1 per coni., ro^n ll'5pr cont.. Ami inBoloblp uuAWr 
<TOt., with luih 1-3 DOT coot. The niblpor prnnounwd of o qmuai^ 

JVthor mudysut wiirbo nwow^uiry* tlrfr report contbuw. bt-foro thn nbovo ttwiiIIs 
bo Aooerptod 00 ropfOWflfewtivo, but if furlt«h&d to €|Uflhty corroopoltonsb 

'ilh tha wnp]o miiidj'Borh it wonlil lie rondtly lalooblo, 

Floiis elaatloa, Kat*.,' Ft. Br. Ind., v., 60ft-0; Kiug /Jaa- 
Bbi. Gard. Calc., 188®. i.. pt. i,, 45, t, 54 i Gamble. Afoa. J"o- rira^., 
til-3 ; Bmndia, Ind. Trea, 603 ; Maneon. ij:. (roprinted aaCfUMifi* Cm., 

1901, No. 4, 6); Hooper, Eepl. Labor. Ind. Mug. llnduat. SSw.), 1903-4, 

26; Ralnhor!, Ajri. Lalg., 1904, No. 4; Bald, Gulf, of Ftcug cUtH^, 

1906; Cisvciitiy in the J’oreri Bull. Ind., 1906. No, 4 ; Mann, .istam 
awJ ttt C'oMimffCkil Proiweti.m Agri, ^oum. Ind., i., pi- Jv., 390-B; hem 
Mat. Guide, 1907, No. 1,195 ; UnTiCACii^. Tho India-rubber big, Indian 
CKmlcbouo Tresp the tor, altak hof, ka^iri ranhi, 
f^un^ !c^ paung, Tho Kafct rubber of West Java—a 
^Iwison poLata out iimv bavo b^cfi Ucriv'ed froiij the Buririeiju kaTfCi 

A j^i^ntic tree liaving ita leAvca and aUootB perfectly glabroufl, und 
whicK uanallj Bdnds down from ita branches numerous aerial tootik It 
ftw^ueutly germinates naturadv from droppings of hirdB, arid is coiise- 
^ntly often at finst epiphyticu When undec tlwifie circomatances it 
ttinees to became attached to another tree it grows slowly for the nrat 
to ten years, strI when iti roots havo readied the ground it usMlly kills 
the foatrf plant. It then grows more rapidly sud bccomefl an Ltomcnae 
«wl Tr«ry lofty tree {from lOO to 2Q0 feet m height). It is met with on 
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the outer Hifnalaya from easiward to Assam, the Khaak hiMi 

Burma, C9pGpcia1l3^ pIoutiiuL in the Eukoug valley. It imually occnn 
iu aldtudi^ Ironi 1,000 up to 3,000 or eoixietlinea as mneb as SpOOO Iwi 
It IB now larj^ely cukivab^ batb aa & sboda or orwriieotal tiea and u a 
aanneo of rubber. For the latter purpose plantationA were establkhej b 
Java an earlj aa IST^t and in Aasam in 1&T4. 

rmiA^RVBBBR PLANTATIO^S.^Fxitm tlio Asaani Foraat Depart¬ 
ment Beporta oE IS9T-S it may be learned that 83 aerea wbt? pboied 
with tbia fig in KuLsi during 1873-7, and that in 1898 thew were 3,411 
treEs on that plot having an average height of S7 feet 8 inohaa and mjm 
girth of eentral bole of 6i feet ; further that in 1878* 13 acres were 
planted, and the trees were in 1896, 81 feet in height and 9 feet la 
girth; that 25J aer^s were planted in 1883, and the trees on tJui 
exteneion were, when report^ on, 87 feet in height and 5 f«fc h 
girth; and lastly that in 1884 there waa a still further addition mada oi 
33J more acres, the trees of which were found in 1S98 to be 55 feet bifh 
and 4i feet in girth. In the report for 1904-5 {Frcg. RepL Far. Adnui. 
Assam, it is stated that 56J acres were exploited, 4,100 treea tap^ 
and 2*650 lb. of rubber obtained. The yield of mhbec varied from 62J 
lb, per aore in the plantation of 1878 to 30J lb. per acre in Blech II, of 
the plantation of 1883,*^ The coat of topping was Ba* 672 or antiM 4^ 
pies 3 per lb,; and of the rubber obtained^ 1,488 lb. were fleld 
Bfl,4+020-6, or Ks.2-11-^ per lb,; 3 IK were kept as a sample mi 
L059 lb. Bent to London for sale,^^ 

in the Chatduar plantation there were in iSOSj, 1,700 acres Titider diu 
fig, Expeninental tapping wert made m 1896-7 and 1897-8, These 
gave for 21 trees 46 and 48 lb, of rubber rosp4>ctivoIy, i.e. 2^19 and 2^29 Ib, 
per tree. The rubber produced waa in England valued at 2 j, 3d, to Sj. 9i 
pet lb. In the report for 1904-6 it ia said that ** in the Charduir^an^ 
Bamoni Hill plantations, Darrang Division, 3674 acres were worked, j, 10S 
trees tapped, and 9,81?J IK of rubber obtEunf?d. The yield of rnhhtf 
\'aried from nearly 37 lb, per acre in comportment 3 to 17^ Ih, per jinr 
in compartment 1 ] of CbaTdnar+ In Bamoni Hill plantation only 5 Ih 
per acre 'weira: yielded, but thia is accounted for by tapping being confip™ 
to small Auppree?icd treea,** Home {Ind. For,, 189K 3tsv., 70) 
the annual yearly outturn from these Government planUtions at 8^000 Ih 
of mbber, which at 2^+ 8fJ+ would give a gross return of Ra+16,000 of 
net return of Ra, 10,40Q, or say 9 per cent+ on the capital coat of dw 
planfationn. But does this eetimate include the rost of mauagenj^ 
rent and intoitist! Plantations on a much anialler flcole have bees 
attempted in Madraa and Alvsore, 

FrfOlMnATIO^’,—AwffrdmH'td mnud Bold* 'Mho pd™ 
taiaii>g this rubber tirotwo : hij^ or wHt-dmmcd hkiui and a hot irtooflay 
Fruit is prodacHrd fjrtjin March to Oetebar, hut acrerdiog to Bidd* the 
m ebUfned in the hottest months, Moy^ June jmd July, 
f^td or UgH are driod in tho mm znlscd with powdorod cbarcMl to 
them- They ate about tho hs»o of poBir, and at tho time of sowing ^ 
up, and tho oeod thus Bowm mixE^ with portionH of tho djsifitograt«i tTuit- 
snndy loom ia must miitoblo for soe^bbcKla and tho best time for (wwing 
appoor to bo during tho mhas, viz+ from Juno to Soptembof; but in 
Qowmmfcnt oxporiinjDmtB tbo HOwingn ju*o modo in Jan nary and other* m 

™^*tt*n*ndo euwmg in ooed paiu Of boEiie eovwred with * 

Id lightly aaflitUrmd ot-or tho snjrfooo of tho ftround, nntl gonninatea about ^ 
montha lotor. But tho drainogo of tho beds mciit bo perfect, and the P]? 
allowod to becomo noithor very wot nor wiy dry* and at ibo Mmo time tP*r“” 
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tamt be ihfldeii from the eua for sorae Whoii 2 to 3 

yrt^linir ^uld be tfftlMpt*ntad te L pfoperly dug nunery-boO, well reued And 
dniDHl. limy should thea bo plAalod M Imw about Oflo foot apart. \Yhm 
I id 2 Joat high, they niay be put out in their pomaftnont pgaitienSf but it ii pre- Tkie^pimtkiiL 
tsMblo to rul 4 l£h tjimitt in the nuwty till they art 10 to 12 toot high, W aa to 
|tf«H.snt them btfimg oalon by uniumK In nfUdelal pUnting it is foiuid tlmt 
nabber grtWfl b«t on moundUl, In tlae Ktibil pliuttotion of AmtanU, bfW are out 
ibrouc^ tbfl forotft 20 f«t wide and 50 fwt apart from cautrt to centre, Ou 
Ihnt^ilies 15-foot HtakOA Skrt put up 25 feet apart. RrOUnd Oftch itako a mound 
t§ thrown up^ 4 foot high, on which the rubber eeedlingii (ifo plimced. Tu tho 
Giijrdnuj piantatkon tho linoa are 100 feet apart lUid iha Inwa plaaled 60 feet 
ipart, but tlie oloftrtd lin^ of 20 feet wpro found iuiidDdent and Ut WCHts wid«™.l 
to 40 fort, thus oSIselualiy ebeeking drip nud nfToidinf the li^bl iit>ceiftary fur fuil 
gfUWthu Thn trwd may also bo |Mwpaflatod ffuiii eultings, wlut!h must be frtiu k.^uJ4Vi. 
yeiuig Shaby alinela obtained by peUaiding euvcKTol hranoheS of an old tree and 
slIoiriM them te send out sliMOta- The best time te Utko oiattmjjja- is Slay and 
Juaa. Beth in BikldrU and Aaaam the epiphytla tendency of the plant Jias boon 
licaulatod by tying Seedlinga o-r oUttiflgik grewinif in baakata on to trees mid 
^wing them to bocomo attached lo find to kill the trees in the way aVriMkly 
hJentjiodMd. GambSu gfi-'as a full aufjount of tlio mulhedfl of pnipagatien puiwuj^tl 
la \'arioyti planlotioiM. which the ftador i^uuld consult^ oa alro the pamphlota by 
fiaid and Coventry^ ^, i- i 

iNDiAN gAQUTCnaVC^—'Sitjtt of the Idtiia-rubbor prcMSurw from Uidia ^ 
trieu ^llectod from wild treoi in tlm natUrul forwte. It is coHeotod hy the hill 
Ipbds in traots beyond the British frontirr. and sold to tho people oI tho platti* o}]iOllC+ 
in the form ol bulla tliat liavc to bo oortfully eiaminod for stonos or mud plMOod 
bi th^ conlro. Thu Ou^tsminent plojitationa have roo«^tty begun, bo waver, to 
oonkibuto a tunorior rubber* the pfuportion of whieh i* LLkdy ty pe yeerEy m- 
crttisftd. The latex i* oollocted during tho dry uiontha oblique cuts aiu 

nude on tbs imiin atom, alaping dsuTkwacdfl and at a little distance from eaeil 
elhsr. The host tool Cor irmtkaTip those moisibnfl Is said to bo a carpoutor a g^Uge 
'Snriced With a smaU maUslL ^mso incisioiifl shouM not b* deep, as the milk is 
•Scpsted just bslaw the outer bark, and the lowest sliould bo about 4 feet from tna 
fTQuqA BdIow the uixilsjons pate or Jtofrw are tied round the tr» one Uildo^ 
uflath the ether, wbieh are left attached for tho day. The tn^ should bo tapp™ 
only nuee in throe years. If tapped yoarly they are Siahlo to di*. A few Spoeuf™ 
el a watery sodutiun oE slum are lutUiliy put in each vesHl ol milk* *« Jor it huS 
been purihed oC extr^oous matter. Tha milk cemgnJate* and tbo mlib^ is eX' 
posed te air on atioki and allowed to drain fer a week. In a month it ifl ready 
W the market. The yield from easlk tree in the Assam plantations at tM present 
diiy ^ approximately & os- per luxnum, add the AVUrtgo ago of tho triH^ W 
about yoaTB - hut aceordina to some writorA tlie trees may ho tApfted at 14 yeSTS- 
E. S, Corr'i remarks rJftdTTor.. June ISOSw im.p 336-71 regatahw iimll^^ 

**Pping pursued in Jisaoja and Iho eea^latinn of tho rubber ihot^ J”** 

■trirtii'ie to those intemrted in the subject, and on arl^le by ^laim 

in Aflrx JotoX, Ind-, lOOT* ii., pt, lit, ^7-8) ^ould nUo be 
cotuultecL . , 

kscaat FuMkeatieps,—Bilomi {Ia 3Cll) ru views in a forcible maimflr ilw epmions 
coticlusions Arrived at by Bald, Coventry and Kardluy-wdmot (m the 
J^wcnt pubhcatioiu mentionod ahova on the mhlset of IndiM svrwi* ^"i- 

writos^ **The EACton which will detorenino the pmetical ■iiocob Ot Aesam 
mbbw may p«^pa be set out as foliewi 1 II 

m oopital c«rtr ef forming a rubbfff pLmtatien and brmging 

d mto bearing. 

I.-I Tha ogu at whidi tha trMi wUl commenee to yiehL 
{II) ” The yield wbich may bo expected per tree and per ocm 
(4) '* The ooit of working a \M»nng plAutAtion, uoliocting the rubborn And 
plsning it uu thft luarketb 

f „ |6J *■' Tho value per pound oE the rubber producsoi 
■ (b) " Tiia psemanancy of the plAniation."^ ... * ^ 

ri 3^0011 mdsavonra to obtoifi from the publiOAtiotaS m biS honda eit ansi^ to 
**cb mud e%'0ry one of these usueo, or te i^OW where and in what wy avAiJobw 
P^colAn am wantinir. Hii ebiact la, from flrtt to Isfft,, te usosrtAia U expmeAW 
•ad knewlsdge obtoSod in North-Estft India jnsUfy extHwdwl imltivAtion by 
Phvato eatorpTw, and the form whkh U slieukl Manme. As he oenfaBM^ his 
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ccm^lmnL^iiJi uro dbAppotlilltig- continue Thu prt^Ap«:td nro ho d^ubtfu!, 
imd «win. if 0 dC«eM[ul W pAor m eanipiuriHl urilh thd «ultii» of Pun or CkiliOH 
nibl?«r ia Ceylon, Ui* M*lfty Si 4 i.t^ ar ovun £5outh ImUs^ SbiO. ddo ii indnd 
t 4 > coiuidei^ any lourgo ortuiiAion of the cuIeuto o( *Yph# riiYarim m Nortb-l^ 
India lu ouli of tho And I mEinl sAy tlnaL thia im|irf^oA hoM hnimy 

htfungly OOilfifmod by tklmoftL jlLI tlkat I havo itoeii in tliMn diAinotA if tl» Amma 
niEdtnr M 1 ^ Iki <!uttiv^aLod na a »|uirat<o mdiuFEry. On tlio |>n»«(nE dw 

liUigib 4 hf tii^ whii^h it £a nAO«Hiir^' to wfuL lorroLumA, thn aniAlinaflia of tiaA roliKW 
whi^n l}j,#y aro obtained, flko doybb os to Ihu Eoukot^ liftonn or tmmty yiMus hoier, 
wuiiliX nkxj-ni tn niako invMtniont in AsiiaEn rubber cnllimaH an a aeparflJto ventoEe, 
41 vory doubtful BpocuLition in Nortl’k-Enst India at Any rute. [ do not too Iwv, 
4 iE tho nito of outturn obbuned nOW nt Tozpur, morn ttimn JXo. 16 tu Rik Ifl pH 
aero profit could \k obtninod per ojinitiQ i And cwn if this wnro multiplM hj fwu 
it Wuiild hAfdly bo ilttrAnti^'u Uuouf^h to iililliue An invofftor to WAtt oi'er twiMly 
yoors for the mitltr lil fAot, tho only fw-iAkibltity uf ria vli™ rudun] wiwW 

tst'oni to bft w i% by-prnduct to Uift quItHfAp rui fAtiil nnw wafitoanii luwiijtdjit lcr 
itfa !■«_ (t'A, In thin owA', Ibo ffftkwtli of Aiuwuu nihLn-r nwiy afford a in«uu of uirAiD^ 

lAinl Ui piH^titAlih' EL£!couiit wbioh would otliorwun only rocojiLn ufloToea te lit ondn. 
Vkiao of It niay hi» llkut rntun> dim^ovorJ^a nriLh ragurd to iinproviGd niDthikU of Lappiiyt 

m^w ifudbiKbi of growtli^ moana of tapping tho pLuita iiunually without Liiiirr^', 
” " or of growing n hin^^r nnmbBr of thuiithy luavily-yiolding plnnta oli Elko aanv ot^ 

iiuiy id tor tho opknlon Aboio oxpnHiH^ Hut an it HtandH, juld witK tho datu 
bofoio \ta in tiko two punpiilotA under ruviow^ I fool that no ollkor connliMifiaii 
ponaihlo than tiuit Anuarn rubber culturu oan unJy i.‘oiitiitini fla a di^poud^tf 
nni.Hthor Ijirper and moro proOtabLo indualiy^ and then can oiity ^ 

ilkforiur huijfL'' 

ObomlotlJ COiTjniri'^.—A roprosontativ'o fompto of ltH>3—* rublKif from tho damlinr 

AnnlyAia. mhbof plnntation wna flubmittod to Anjilyfui in tht> Bcioutifta and Taehiii™ 
I>D|}ari4ih^nlof tho Jinpofioi Inatitulo, and guvu tho folio wing rmulta j--Thorthb« 
wfl# of a reddiah-brow^n colour, but allowed hens and tlier* afiinll whlto patd» 
It waa highly olaiFtic and lonAoious, clfNin and fino ftfl-m sticklDMt 
oam|dotuly solublo in chloroform, carbon dumlpliido nnd hwiMoi^ and 
in etlteir- Th# omilyEiB WAS aa follows;—caoutcbouCi 70'6I par cent, mSA 1 ^^ 
albuminoid niattor 1‘‘5, dirt and inoolublo znutfeor I'7, moiotum 
dirt h'd, A high pOTCeut 4 l^ of roeiin Appeura oluirAtiaPiltio of rubber fiam 
Cliordiiar plantation. Ko prodso data naw nvnihiblo to show hoi# the 4 

of rubber VArtea with fho rtgc of tho tree or locality fpou* Trhicll prwuwd- 
npocimen of Astiam mbbw ^laiiiinfd by ICoOpCr gAvo tlio foUowbag e-"-w“ 
12 "C 1 A, caoiitchono HQ Oli, waEot 1*0 ond nimerat mutter O'lO* while ^ 

AMdumiiLti rubber (front thiit ttt^J gavo roani 4 'S 7 , cin Mttchouo flUKit wotef 
utid minoni] mot lor Q-W per oontk Thera in thufl a wide dii'croLty bi 
[h>iiitiotii vrbich ft oenma naotntJiiJ! nhonlil bo oEpInilied, 

Trade. Trade *—Tte Lmpotta mt* Ibdk auiDss it& land fcontier, diom esped^T 

into AjAam, Are ct^nsidcrablo. During the yeor 1901-2 thosa caui^ , 
ewt.p vfllui^ Ke, lp&5p€&3 ; in 1902-^, T33 cwt., valued at <?5,913 i 
in l903-4p 1,601 cwt,, valued at Ra, Ip6e,a29 ; in 1904-^, 3,083 owt.p vTtIflfi 
at Es, 3,50,773 ; in 1905-6, 2,587 ewt., valued at Ha. 3p5S,413; 

1906-Tp 2,830 wt., valued at Rs. 3,03,191. Of thaae amouuta a veiy 
proportion ueuallv to^nica from tha Naga and MLshtiii hilk* BeoentlytM 
Government plantations have begun to contribute to the annual supper 
SixpHiA something like 3,000 Ib* The esporta from India to Toroigii 
caoutchouc (moatly the produce of t'ttfniirft) were in 1903-4^ 
valued at Ra. 3,47,196. and to 190B-T, 4,489 cwL, valued at Its> 
but the traffic fluctufttea verj' greatly* eBpceially the supply ^ 

fiurtua, for iu 1899-1900 the foreign exports were rotumod at 8,16? ^ 

valued at Ee. 15*80^729. Tbesu foreign eJCport4S are usually 
Bengal (mcluding Aasaio) and Burinap and are consigned 
United Ein^om and the United States. In a report 
Director of the Imperial Inatitate (Feb. 3^ 1905) the value nf 
rriM BHkOmA. rubber is aUted to have been 3#* Bd, per lb. on the London market 
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Oeerge Kingiii 1^77^ A fleocmd coiuigniiatmt wad abtuupd in from Cft^oiL 
la ISG4 doiao of tha battor ostabliBlLed pliinti b^gdu te Eood, luud aa occSiKA' 
tiae^i mttitk of BoediiEigB was tborobj obtaianL ^idiiBOb, ia hid ShoH IfuEet^ 
of lh£. Mtrgui Hvbber Plantatww of Pnvinci^ IldH CArriiid tho rword to tla 
pn»cut eULo. In May IIKKI afkaetioQ waa iu<oardc4 for tho grAdtkoI ronutatm 
of a plantation of 10,000 aoTM of traai, iTiia waa tu b& liMjatod, 5,Wrt 

adrcm in iho Saculawut roMtvo md * aimiLar aroa oa King Maud. Tba worlc 
wad ittartod ia 1001 by -tO aeiw bvlng pdontH^d out. by 12 fooL By 1901, 
1,518 acm had been pUalad, aad iho apamtioad havo ninco boaa ^-iBaroiwlij 
jproeocutod, annual QEtqndiaiLa takmg plooo acoordlDg to t>Lo drhHna 6aEi4::tioA^ 
Tho purpodd m view haa boon to domoiuitrato tbu eoiatiumiiAl pOBHihilitiftt of ti^ji 
rubber DulUvation in Marguj. Already D2S lb. oE fubbof Iwvo Lh^ produ^d, 
and the QiiTBifinoa+ a(?oarding lO tbo lOdt rvport, eobtaim'4 000,000 plants, with aa 
additjoa of 1U0,.000 iOir-flOWn sMidlingB ia the original oKponmaatal j^ardm. Ip 
Iho Aanuof Efpori Fortti Admrnirimiion of iho dr^ (tBll4-5v 

31-3)i, W. F. L. Totldhluiui, C^tLBorvater of Feroata, gives the lesiitU of a 
furthoc year^ e^ortA Tfw) total Ainount nf dry rubber ooUocled dudng I (104-5 
wa« 1,4^ lb., Qf which 54 lb. 0 ox. were coUected during tho mind. Tbaaodt □! 
ooUaction caxaa to abaut 11 annaA par lb. The nrak wAd intoadod to have bosP 
OEtecdad by i|250 acrM^ but owing to on outbiuak of cliol^ra only S18'05 Actti 
were added to the pluntatjon- Of that expanaion 736*87 mteo wera in lltffiUf 
imd B1 '7S acToe na ^ag IslanEb ITio Oondac^-ator of tJie Norfhom Circlo (lA 55^} 
liayd that amw‘mm hoa not proved n auEOfw& ia tlio ICAtlMi IHs'bion Hooper 
Lo&or. ImL Mum. (ladllal. Soo.), llMJft-l, Oj moationa tlio roault of OEUJtunatian id 
a ioiaple tiil»a fcotn a urhEtO'itiit^i uvot pn ). The robber wo* of ^tox 

exceUanoe, the K«n having apparently beea extranted by the ddii«. 

Thufl, then, it aaay faljljr W mud th4it Braadid, who early foretold nj^ce* 
for 'Tfmaaaerim Para-rubber eulUvatlDu, liaa been iibundanlJy condmied, and 
the futore doemd doetined to boo largo dovelopmentj. ^Urcndy prit-ate en^rpni* 
ia engaged in tbe bnaineaa^ and doubtleiu when the posBibilitiat m thJj directicua 
of ltd fen»t property have boen fully retabliBhocb GoVemment aiay withdraw, 
jf/nd. F'or^ii Sept. uxL, 33Ch-4). For melbcMiH of propagatioa aJld lyata^ 
of tappiag tho treat, aoadiilt the taohnical publioatloM, mnie odpacmlJy ttw 
oimdard iwucd by tha Biractor of the Roynl ^tonio Gardend, Ceylon. 

Soera InWid.—A gofkd daal of iatcrast hoa rKOiiGy be*n takon ia the 1^^ 
bility of Travanoora and oven of Mywro bocotxticg liopoful localitiai for 
rubber cuttivfttioii. It ia odid by plantofii and othw tl^t thotuundd of aEna « 
heavy foreat-locd, below 1,00(1 loot La Altitude, OKint that poEOedS riah loiu d 
liberoi rainfaU^ einiiiiiintly duited for jnibbw, but which at proecnt art 
becauae not to any purpofH. Ifkirae pragreae hao* however, been laaddr h^ 
t 4 iking South Induli ae a wboldi^ Pdxa rubber haM noE bO for been the unqiiolnw 
atieeBM anticipated. A Writer in tho ^fodnu Mail (Mfiroli and .^pnli 11^^ 
to take a bopciful view, however, and the Hubjoct haa by no awoiu 
abandoned. 

JPrejrrf mod ^auRr.—Conudefnble effort# liave been tajuja te 0Tgaiii*a 
rubber plantations in Northern and Hodtorn India, but with littlo aneotiragi'n»fli 
ee far- The tr«» have been pliOited out in KurHong, JttJpd%Ufi and 0“** 
the raporta of the Foreat Dopamaent cannot bo Bnid to be favourable 
Moeuw Cidl!. of Para JTubfcar m Norfh-EoAi /fid., in AffrL Jetfrn. iiw-. 1W^F 
ii., pt. iii., 275-0-] . 

[C/. Robert Cboao, BepL /awliy.* 1877. reprinted in Jnd. For., 187^^^ 
S-25i Nous an aozne, I.eu 1883; vdi. 62^ : TetnpH Tks RalAmr 
dfflOEefHu .Smie, J>i^ oHd Cm*^ RtpiSr Rramih Mime,, IIKHJ, 530 ; Ayri, 
and Fed. Malay Slaiem, 1D(J3. Li-, 3HI^105; Willia, Cime. /Joy. Bof. f5W. 

No. 4, 23-36 : 1800, 105-08 ; Kap Bull., 1808, 241-77 ; Morrifl, 

750-60; Mukarji, Handboat Ind. AyH-, 1001, 48S-S't Stankiy iVnlen. Rtp^ F 
Malay FJofeiv 1003; A^rL Hull, ^traUm ami Fid^ Malay JOO^i^ii 

44-8; Thideltoa-Dyer, Tm-war-eid Tptem, 70-1; Rodrigtiea, TM ij^ 
derinffueifom, 12 ^ 5 i —61 ; Peon, G» Prepar^ion of Crwdm /f'rtbbar, IOMf 
110-20t 150 ; Dm Indimchi Meriu^, I004> 300-10, 327-9, 330, 

HuU. Strain and FetL MaL Siateo, im, tu., 311-0, 330-88^ 405, 413--^. 
Baumian For. and Agri., 1WW, 2&0-1 f Tr^p. Ayfi»t., i»05, 446-8 J 
■and F npama iion of Fara RuMtrr ; Tremp da Haas, lUmuUm of Mrjfer. 
of Hma HraoQitnriM, in Cidl. Fam. Qard. -T^jLfcswwM, F*" . 

Agru Ball. Siraito ond Fod^ Mtd. dtalt*i Aug, 10Cf5, Iv. * BtdL * 
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AFBICAN RUBBERS 


tndia-rubbhr 

RIANIHOT QLA^IOVII 
Coan 


ii lliT-Ol 5 ftpuf Jfo/. 

n-i CaoK ISutbi^ Tree, V.S^. lAe^>l. Itidi,, Jio, 

in - Verf Intt^ Biillr. l&Ofi, No- 3^ 2:10-5 ; v4ffr«f.* lFHi&. XKV,^ 210-21, 

305^3* ■ Wrifftit *iwi Hnirti. Rubber in C^on, Apn. Jowm. B^?f. ^ard. 

CevUtn l&OG iii-. 55-^0 ; UtdiMfiiion ft/ Pnv^ Bubher Bced-dil n«-i Cai#* in IhdL 

loos. 150-0: 22-3 i Turriiiwli. />w Mnrze vmd dui Harz^hHher, 

IIHtL W3-11KK3; Biillfti*^ I}£MraK of BiMtr Twe^ in AffH. Jonmt /hJ., 1000. 
i, pi, JU , 200 1 ; HH\ Bidder Erptfr ill Hotnb., lSWt>. i,. p%, iv * 4ir^-^: Buh^r 
in Boirdi-. ii., pL i., 00. S5-02; Wrij?lit. Cow. 1007* T7-^i : 
RtibberCidL in Brii. Empire, IO07^ IS-O, 

UlHldlphSl KirkU. 0^^. iU«l 1- OWKfcHilA—E<I bI ntui VVwit Afritivn K tibbera j 
A ^nufl or climbing;? ptantfl, met n-ith in A of frlw'li flflviwaJ 
■nKlwnircml rubber. To Hir John Kirk in dnp tho huncur cf Itavm^ fimt dlwtcd 
ftttmlidn t* thcK pTant#. Sir GeurgB King, in Ibe Atmtml ^pert of the Kaynl 
Etu4diib Gftrdcnflof CillftUtlft lor 1880-J. Mpuried tliO errmowiticm nt n«wlftobtatn«J 
ihfouch KiriL Uro plimto im/ortnufttdy* howftw-r, JnibncqumUy lin'd. At thft 
NihkTQ'trtkr plontalloki cf the Nilgifi hiJIiii fur< biir ■nITcirtfl- were Imldft lu ai^linintjAip 
Ibu pknt. About tliO mm^ timft thiity-foiir phinbi were ropdeted m 
in Swith Mnlnbnir. In Uio rup^jrt of the aovcriurtent llotanic third™ HiuiKalorn 
(3SflT-8h il in ffpoki<n oI lui KTOwing like A weeti. In tlift Rft^rt forr 
CanurtmLtrrOte S " l^Turh itoniwnW liaa been wriHen lately COm'WS^ a 
tiluE ijtMdiUpHiff fH.>nnil cm ibe Fwph t’oniffu/',.. " The Int^X 

little ftlknib, whieb ia anly half a foot hipf^h.. t« eliicfly stored in the 
Ahtnnjzanun tn pi«i»j|h|iiiv proinw^ to l>e »luri^* one, and ilfinbtleas all tliO fipcem 
Tita y be lomul to cemtoin lAtaX-. bii^'tS ctrw or tifliTi- w= on ^Irial Trliidk grow 

urit. But on olnobmi^ plantu t| icy arc not, in my opiniim, v«y auitnbte for rubber- 
ilTininR in thu cOnlllfy." 5 I(uiboii (f.C, 8) obnen w I hat the Ijunii JphiM hnva 
rawmtly been tried in 3iloriroi and in the Baiiflnon Divininm of Popu Cirr'lff. [C/. IivL 
198 S, vii.. 233-7 : IWi, iiuE.* 0 U 3 j IWW. x^vL. 120 - 34 . 313-30 i AnrmU 
U 1000 . *iv.. 203 ? A^«p C™fa. PI-, Ko. |, ^^10 n^ 

Nft. 6. 34-5? AVw, BttU* IWUO. 3li-0 : Cnnl- Lrct. f-C- l!tWb, - ■'3-0* 

770*62 ; Riulebanh, iBe KuUerfftKf. der JJnif. Jtftfbn.. etc.+ IbOO, ' 

Jlw, cTm CWl Cah»f.. Feb,. lliOO. 121 ; lOOl. 218 ; 1002, 75 ? ^uH. Earn. 

I #02. 143. l4B-a, 351: Imp. irtei. Tech. Bfpie., IW3. 153-4 f J iitnOlK IrfJ i 1- 
ef i 1B03, 284^3oS : Agri. Joum. A'nJnl. 1003^ 26 ; 

1S03, 68*71. : 1U04. 04'-6j mippl,, 05^0. 105-fi. 153-0; ISKUS^ --1“J J 

fftfiL imp. /ti#J.. lU05p iii. l4-«? De IndUeke Mer^utir, June 1904 ; TnclimrSip 
U iL, 1013*4.1 ^ ^ 

Mulbftt lidAilDvU^ MiiW. ; EDTnnnufACK.*, Caora Bnbbor, SetAp Rnblw. 
BftoM^ba Rubber. Cron dcecrihrcl tbc tmct4 in BtawI wh™ he buimi 
phmt Ai poBOGCOEing n dry arid climate far n cLinJuieraVilo part of the year. Tho 
rainy mMenn, ha Aayu. begins in. Novoinlier and eoiitinkKW till May or June. 

llntre nra occMinnnJly nlirmHt muih'^'i ymcH-tlM> tern per* ttlfu ranjm^ 
iToca Si*" tft F., and the idtitiuie is alfOUl 2iD« foot above tlift level of th# 
■fta Cram ie n ocBin tomi in lat, 4'' B. ditp.ji 

In lltai k'..kriy oiperimEiilJl nt ftrctimnliiuttinn of rubber trecfli in ImliB |lejO 
■ad iii:ibecH|nenkh'l it wna nMWlainpd that while Ceylon Imd belter lie trentoil 
i* Ihe rentro of the exporimenta with rerrrn and rubber#. CalcnttA 

in%ht with advantage bo made tbs depot for Ceam. Sir George King accor- 
wifMio^ in the Annrffll ffepoft of de Bopni Botanic fArrt'm# n/ VoieMbi l^r 
lw*l, that the €€fllrw f^J?l^r tr™ tout tn tin to grow yigorounly. luid a few 
■tA njow bo]|;rlTtn.ciig to viahl swed. In the *uur» yuar. in the Annual Iifp(?tl 
“/ the Boumic (iordenS, Bide (Kariinrh it w luud that tlwi Coara ttea- am 

iM^nipliitely cetHblyuhru. LawBoli, fiMT exonsplc, wn^tc that Ceora tree* 

^ rapidly, and to nil appeamnoe thtivn well; but 1 have been wholly 

Utmet mbbor from theuL in anything like a pa>'ing quantity* nnd ovfiiy une 
hitherto has jdio faiksd.*^ In tike report for I8WI-1 the record m made of 
^ght tfeet having Iwil tapped for nibbcw. In tho Bepori ft/ tfce Coiwrrmior ef 
Afoef™# (1891^2) U ia atatod dial in North MaluKar this ruhlwr tree 
PWwfc hkoi a wae^L and aomo of tlie tnrsea arc 4t^ feet high. In ISOlV-li. 309 
were tapp^ in Bauth Malabar and gavn lui avorngfr of 1 ct per tn^ of 
fry ruhW. vahied m Kaglanil at Ja. Od- to li. Sd, per poUfitL Sir. R. J*. Proud- 
In I8DH, topped u trw eighteen vem old in tlio Bi^Hiar garden, and by a 
lapping obtained 2| m. of dry rubber. Oara. be odds. i» <itlite at 
and. will grew almOffl imywherc on the Niigiria tip to 4*iKK> feet in oJ- 
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INDlA-nUBBEH 

PARANSniA OLANDlfLIF^RA 

Milk ai^p&r 

titudo. Moiition ii often mfido of a fairly oxtensiv^ cultivAiiOD In S^uUt Com- 
butoit^ CatocipoTi (iSuperintondoiit of tho BotAAio Gardetui, DaiifitJeni) ]u 4 
riFpc^t^Uy r^jwrted *n rubbw^ Expenmnta were conxmetuM ^th U 
Aa frtirly » IS7U, After omunerating iho production and dittril^uRoA of h»d 
fm-in t^O gtard^iiA during the pnat twnnty-Eve yBnni^ ha adda that 
ruli^bor fa novr iolerahly cumiuon in mujiy parte of the Provinjce’. In a rep^jli 
puL]udwd in the Aly3or€ Oohetie^ April I'lHHp Ito turtliar giv'oa uHful partimlan uf 
jkhialing, propagatinn and topping of tlio troea. In the Forcwt DtpL J^rporti 
of //nrmo montion is mndo of aiiccoBaful acclinuitiaatioii in MoigiiL In IttENla 
vnlLiation of n pr»und for tho rubber woe nbtrunDd. 

11 ia linrdly no^>eaary to deaf i^th otbci- raporta mtnee onHiugh hm idmadji^ hc«n 
fumiahod lo give a fairly miti&fantnry onnooptinnof l^va efforti i^yido andreiLilta 
iittnuiad in Intlia. Hut it inay b* ueoful to oonchide wilb tJw follawing u in- 
ili>?Hting 111 * opiniaiui hetdby u3tperi«rLO«ittci(mtinn anthontieu inEurapa:—Tl» 
A'npifiJIcii^aLunmarieeB the multi obtained wmewhat m followa;—L Tlw plant 
ia readily propagnted by ihhhJ or cultinga. ^eoda are abundantly prodiK^ in 
ulinosi every paiit nf tha world where tha plant lua been introduce, ftewln^ 
in tha pennnncnt poaitian k imiveraally adopted to BraxiL 2. The Coaia rubber 
plant is vary hardy^ a fast growur, free from iniHct end fungoid nltadear re^uim 
little or no attention when once oatabliehodt and thrivoa in poor, dry^ rwky 
aoila uneuitod to alnsoal any other crapn Largo pLantntiona ooly are bktif 
to prEivo rotuuniOmtivn. 3. It producae a good claaa of mbber, aacond only In 
tho beat Pam. Tlte yicild ia aninl] per trw^ but e return k obtained corlicT than 
liWk any 0 thor apodea. Under ikuiiil troatment tho tma Rkfty be tapped twi« 
yrarly, nod kal in e pirodueti%^ etetn fur filtoen to twenly yeam. 4. lo ^ite* 
thnrofora, of the apparent wuat of euocoaa in Onyloii ttiid other counl-rka th^ 
increoaing importance of rubber euggftit# e roii^iieidciratioD of the merita of thia 
intoreating plant. 

Both in India and Bunna ruenlion ia Euado of tho taot that the large alar^ 
yielding tuberona rooti of thk lino havo bewn diseevored by ibn wild |Mg% 
and conaidarable damage done by tltem in seeking out and dm'otiniig 
the tubori. Thia laot Ruggeeta tho pOfiaibilkty of theae atarcb-yieldlng tuborf 
becoming an ndditlDoal aouroe of nvenuo, should an oxtended i^tivotien tab# 
plooo. [£T/. CroaBf JndL J*or.^ tWr» 27—; Noie* ■UmtsI fftebbrr in /nd- 

For.f. viii., &9^61 : lSn7+ aiiil, iiaw., 460-1 j Proc. Mfdfiu 

Board ^ev.» Get. IliH No. "12; Noe. 1897, Np, D14 ; 1899, No- 6^ 

1904, No. Morrk, Can/. Ud., U. 1898, 7fl&-70; BaU., IS^ 

I-15 ; E.E.P., UemiW, Ctre.^ 1807, No. 8 j 19CH* 4; Ftpt. BO, <?apif, Ad- 

,jin HiU*, 1902,8; 1902^3,9-12- 1903^, B-8 j Imp. In*t. T«A. im 

147-8; Twdufoh, Lc. lOOOv ii.. lOdfi-T ^ i^tkber Ez^r. I Pi B«n£ny, in 
Jeurn. iiwf., 1907. il, pt. i,. 80-1 ; Wi^t, Rubba- CuU. in Brt^. Empin, IWT, 
21-2; VVri^t^ Coooo, 1907* 79.] 

Parifflirta gludulirftTip kefll*..- Apogykacil^ The Taking Aliik 
largo cUmbing evergreen abmb uf the borden of tidal foraata on tlm 
p>f Trnaafloriin and the Andaman lalntlde. It ia knOWO M loZoiFtytot iv- fuinaa 
It would appear to have Bom€jtLiiu*t been oonfuaed with rawH*' 

TEte tnilk k obtained by m aamewhiit dMtmotive nuitlu^ of putting tbo itotfl 
into shoit lenglha, and allowing thu milk to lirain into ii'esaoT* Mnieiniog 
at n temporatura of Hl4* to J 22* F- On Hgitotiun the milk coogoJatea. I 
plant may bo propAgated by cut tings with great facility- Th® yield Z 

Iki romorkaibly hif^ and the rubber of fair quality# porhapa oepud to tluit ^ 
airfr# r-Mn»Mi*>a. Hoopet iBepL Zo&or. jlTwri (fndual^ Set-), lW<I-7# 81 ^ ^ 
the anatywa of throe auirkpktPi examined. They oorLtamod 
l»r cent, of cnoutchoue. A iHUupte from the Andaman lalanda he foond \ 
I90JS-9, 25) containei:| 02'5 per oont. of caoutcboucp G'4 per o^t. rs^ 

Ifl per omtv nah. In epitc, thoreforop of all that baa l>eeii aaid .™|L^ 
lrarj% thk eouite of mbbeP aoMna worthy of more careful ooIwdoratjGn 
has as yet been nwtvd out to it, and it seema probablo tlint 
iind more eceneniiral proeawof oiillootion might be dsviaed tlwm l>»at praet^ 
n| preaeut, while tlw COit may bn bruught within permkaabk cOcdJdW^ 
limita, , ^^1 

In this ooimection it may be addod that the percentage of **h k an un^n^ 
factor tn fleknunkig the valuai of mbbara, Tho foTlowing a%erags 
mayp therefore, bn of interofi:—Piura rubber* L to 2-5 per eontr ash; *^^*^*^ 

2 to 3 per cnat. ash; Ak^o mhbnr, 4 to 6 por enuL eali # Fnr*™en* ^ * 
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TKADE in RtJBBER 


Tonquin, ilnd vuludtiim iit W 2*. Id per lb. DiiiV^An Ihm iwick 

'' Thi» mBU>ruU iirn'idontly ihemrvin^ of fitrtliur i^tUmliioa." Tht^ Afjrmtiiufai 
Ledger Nc, JO) jpvm th& nsiultB ef (Wlditionjil (-ImmirAl inviisligaticiDi 

cunduotiKl by Ij^kthor, m nU» ft note by Mr. 8. Cfirr, TXmuly V4\nMrrvnU,e dI 
in wliieb lh& TiietTuHLl* ot coVtoetiem the \a^x am artwrifawL 

fuunplm wiTm forwrtrdcd. in tha tmf^ripd IimEitiifca for €i^xaniln«tH7t;L 
It wm mpartod tluit tbr^w oontaErted Ha liigha pattenfa rtwm w U^ ?hni« 
daiibUi an thair Yvltv^ eerfwtly dalwiatnad botanimbyr iJtbofil ?i1iipw?h1 m 

bijfh rPon>i.mtiiOT gbod ai«iutaboiiC, and vrvro valne^l ift IHI>4 at Imin 3^. 
tft 4 j. a lb. [Of. Mnirw. CanJL /^cf„ ISOS, 7ft2 ; fiwd fpwt ^ Ek-pt 

Wright* EiMef CW t» /Jf-d KrAp*re^ ISlOT* 

WUkuelilHli eduliir ArtHTVSACTEJC. Tt»a f/i ifr>«, p™lily p-Ij*" 

UdningnQ of Iturmiv atid tlw fcifV-cim o( Tk^figal. in an bnniapwo ^hmlrfif kh*! 
with in tlMP fer«ta of AamWO. Sylhot, Cacliftr, l^hittA^ng. P^u. and Martflbwu 
It yiultU ft largo odibSu fruit, which froltl a mnofttl n^trt mblanim to Hitt naiiuj>i 
luisi a o ffgwttml iber naolO “climbing miingif.'' At opm tlnifs liigil nX|‘K.‘<'tttt]tJJW 
wnm ontrrtainixl rt^giUXling liTHi.MifRU'iw rublwsr. 1 1 luw lunf^E* tmi^pL™ 
touch of tho nlTplWF in qiuwtina wfll bavo to bo iranfiforrod tr> otlifr p^iuiriv 
jlulI tVkiit BO ffcir flrf tbo Indi&u] wjnsiaiw I* ooncoraod {•* - it miWt t» nn 

longer ^.■on!ljd^'md n* a cftoiitckotlC-ysp^dbig p]4int. Kocont inviMtigifctionj mn- 
ductocl by Pitiwitiui: bnvD fthown, loF osamplop Uiat I ho Vor>' htgh pi’mntiu.'v 
of rotfin (in somo wmiplpo 34-fl w>nt. witli only S 

noMESorily oKcltido it from cf>nwSoi>nit|oa lUi a jnthbDTx [Vf. W right, i,e^ . 

Trade in India-rubber and ' C^furfcboirtf Manufat^ture^ Sueb 
jHirticukra (p. 65+) iw can be procured regardihR tbc pTcnluotioti 
of cnoutchoULi in India have been given, it roniains to exhibit veiy 
briefly the traflio in rubber manufftchirea. There arc no Iw-ftl 
manufactures, bo that the siipphes of gooda are drawn eiclusiviejv 
from foreign colttltnEts. In 1876-7 the imports of raw t-ftontc^uc 
of india-rubber manufactures collectively were valuwl at ’ 

twenty-five years later tl900-lj they came to Rs.6,Ub.5S+; 

Rft. 7*03,003; in I&05-y to and in 10,04,^- 

It may be here added that the irnports into Great Biitatii du^pj? - 
came to 41&,375 cwt.. valued at £5,180,262, and m 1906, 
valued at £9,966,620. Of the laat^mentioncd amount Brazil 
tribiited 263,9IS <!wt.,and the total from British Posstpiona waa^^ 
cud. The exports equal obuut ene-ha!f the supply {330,252 e^. m * ^ 

the country which taken the largest sTHOunt being the United ft a 
(126,969 ewt. in 190€). 


INDIGO FEB A (INDlGOb the Dye-yieMlng; A 

genu* of Lbouhii>(OSJI which coiuprises soido 300 | 

througliout the tropical and wann teiupcmte regions of the 11* f- 

having about 4U. Wijstcrn Imlia may be flescriWl as the h^liiuaitf 
of tbit species, so for a.s India is ceticeriieth -5 (thus fully Sialf) heii^ 
to that Presidency. On the other hnn4l, on the e^ti'rii side of ^ 

prcjvini‘e& of Bengalr Ai«am anil Biinnn) there is a uiarked lii.^rc. 
tlie number of species but a visible increapie in the prcviilcnce oi t 
are met with, ft is posaililcT nl&^eove^^ that many more 
indigo than thcusc sjjefialJy cultivated for the dye. 
vathiu of richer dve-yielding stocks has been urged a3 one of 
rational methmls of imprtivemen.t* [C7- Watt, dnuh STrao^ ^ 

o/ Ind.. Mddnu, 1899, 4.] This is of supreme moment in the 
ltae$ overtaken the iudustiy. Praia and Baker on y 

Joum. Bof., 1902, xl., 60-^7, 136-44) have fiimbhe^l a ven' ^ giw 
paper^ which has already pfovtni of tJie greatest practical value- 

»:ai) 


INDIGOFERA 

IKhTOdVIKUIlNU TOliaa 

Leftte (fAe IjoeatisitcuiH o} l/ie Iwligo-pft>dumivf Suhttancc i» Tttdisf^'^klditiQ 
Plant*, Jwrn. Ray. Rort, Soc., 1S)C>&. jsscix., pto. AnnaLi of Botany, 

1905, six*. 297-SlO) hfis d^votHl mucli attontiop, to tho selection of stock, 
rtiul the practical rcsulU to be attainwl tbctoby. Space cannot be affonleO 
bero to do more tUan rewow vor>' brieny the ualicnt Icatunos of tJiMC and 
oUicr special etudiea. This will be attemptod wlule follo«tii|; the usual 
rulc ol treBtfiicnt in nlphnbetical sequence of scientific natiita 

Intotera Anil. Hm.: il»nt. PL, IHl. 2Ta | Pruirt iml Ifeker, in. 157^0, 

HiiH^culli Ami-rjeaniiyettiw in rt'*'*''* la Tlunpia, tastem liitlu-Pniwi sbiut^IgtlaM'a 
lluiiii. but limcr, H> far an wo twJ'W unitnrst4UiJt m Itslm iwiiper. Mruwever, 
tlicro wituU anpoar to W ttiraj vwy liisliiiet vnrkiti™ (of (icrhi^ mOrt enrn^tly 
liiitiiuit rtJlioil to r* Hint linv-o to Iw d<wlt wilb ul liitK ptuotjon. 

til L tnuUitcisls. H.t.*-: t. tiwlona, iw, oHynifAi/tta, DC. An 

(Hitl vEiy eonitiiun plant. It oppnjenHy wm form iw Inlirj^i 
UTu.* Won Intliw dariufi Sinruie's ibiie. ami i» tim wild mdljej ef W init Indiui 
wrilc™. tfi) I. Anil. Hw.. Mf. polyoliyUi, 

IjUN No. 2. Tlrte ia tW CLiltivoted pbuitr—A »tf p^ivt^>a^l uf 

Umiuiadei (Nc«l. PL But., lUSlt lOdJ, Uto wiki lofni uf wliiidlta tUo l. fKiirfwntn, 

iMtm, itun Urn.], (t 1 f* Anil, Mr orthow^ oc- . 

I UttBVU, *f-T l™ Uw ). PL /nd.. lifts. 171, an Itiduw plunl that la quite 

dMiiClIr^lii ihmiplli often ^.-rinfLta™ wit!! »L, ^ i ^ 

L Jt^, (ScAimp.. Htrb. PL, n. 1M3. ™a J” Natol^Jn^a. 

Rk-linnl, PL Absu.. i., 194. ^Iho Natal.Jav;^* IndiffJ. Tliia la ll.a woJl-l^Wii 
liajtnAta (deJt iisiip) of Abyaauiia «inl tho cliiol imlip>qu^ucnlB of AW 

untBidpi the area occupimi by #, mn fn, It i« intw lafRoly eultii^lo^n a 
imlcrtiie cuimaol Nutol Indiga. Of Jav^ Ffnill a lot ar j-_ ri,.1 

• In Ills beginninR only i. pfulMibly uito^uccd ffoiii 

was gmwD. Tbia, buwever, lowanlB lliC cad (if Hie anvctltoontii »d y, 
repUlPI^ lliy ir wSiteh hplil itfl far n ccinflidoriiljlfr 

tbfl Went and Hraiil HiC cult ivid Ion bogtui with r. fiwJiw. whi^ WM 

irnpartad ua ' Bnwl IndiRrj.' Lalef cn. howeVEr, Ihia plmt wm diapliM^ Ijy 
anatii'o apodcA f. rj'f,.rirrT>i-(>. w hich naan was flupplaotod by (^tlicr ami 
iwltva apJiciM, 1 . A«U. -niia apeciea, J. l«fl, ban apr™! all 
Uhl €iV£iii now the niMt widrly gjowTi i>f tliy dye-J^ioldSliS uv%«sA ; wU^in ifc 
raadhiMl Jbvh it f. .^niiifirrYiPtifE In til* IndiM f ,11.11 

iu*t%Fith a fannNUbL rival Ltl i. n,nd mcwit* of Inn* Wi& lfl.ttH?r* 

iK-UigTecoKiuaeduaaaep«H()rkind.waaaiiop!^m 

Mure mxFuay in Jnvu f. Viem boon h™d \ nluaMo tl^ 

■t- wri^s-jTirf, niul tbo InltJdf liaa prAotlcnlly Uikm it« The liwtoricid 

a lha mhi^l thoroforn indirntw tlio i-UdsAbillty of at l™t inking " ^ ^ 

Iv mrTvrtn in It tIocS POt, Of ffUlTAOJoUoir ttlfit ttl* plMlt WiH 

bnt if Jtdnaa, it t Sinar tlint it ia Ok- bt»t BpooiEsa to grow. In Bibiu-p whm 

It haa bc-fln CAftifully tripd. thor* are ub^DtUciDa Ui Hio plwit whn h it la tiopwl Inny 

Ih' n^'tmiroo j Uit HI Liiwor Ikmijjii it tHrivra inucU Ihiirt 

Hw rnltTminRi* L.f OiQ plnint mro IwufortL It fsi\m mnrb mono Itfif, boinj, 

a Hiniih Ijuwr pLuit, luid it \a atatod by thwoO iiilorC»t<rid in titf nroi^iralion oI 

nwiifpj t 4 jpvo u liighcr pOitviltAjifO ol dyo fitJin ^ 1 * wiliie woight of ksM v w a 

Tba olVtionii t« wfeli Prnm rcfpra linV* W wbly 
Tlifl plant will found tn urnniimt^ m iinporroctly u* to render tla Ctllti^a^n ^- 
prefitnbl*. u has tbo wnm^ didoot aa do i W, 
lB]on 4 ,n M5d Leaks. Att, IttMtaiArh It'orh in /ttdw* 1M5. MV 
raquind m a ubtHhino tlmt wiSl rulch tho aecd-cUiit. and thus gi^Ff^- 

Roo*nt|y io Uni of Iiwll* It ^ ^ 

“ Nut,a-sUv« E»od senriadd £.nd rcttdy for aowips P- h7l}. Smrilkii Mi4 

fmp. DriH, Asri., App., olwcnftM that Unr JaV J pfwfjt ckclUiM mn™ 

p tMitid ociltHLiriBK matter ttmn do an^ of Umt P**^^*, 

HklifiT. Mr, H. A. Bnil«y. who oiflitod Jftvn in IflliO on 
K^vrineata gyndwatoy was apiwwklJy tho W pwm who 
^ attoaiion of Indum pbink^rn to tbia iUa^k. F. Cflvmtry fiimishcit Wli™ 
whieb would mm to jiwtify tliO opmion tfiat tlm ,T*va fitot 

^ P« eoBtv in th* lipnmnit nf g)n»n plant out per aO^ *ml of pOT Mntv ino^aso 
■ft oat ptoducot uvor tbo urdiniiry phuit ol tiic Uailod Plmvmc^ 


JIMorr^ 

]>1hotvj+ 
s^makir ShEle^ 


J'WnmIWfia 

haf^LUiaiRiiili 



IHDIGOFEHA 

TINCTOHIA 


INDTGO-YIELDTNG KOKMS 


EgyptlAii. 


^pn»B of 
TinctorLo, 


Mixtfdi SIdcIl 




1h BlUetUllAt J7 j^+ 4flr T1u« if /+ ar^mlcap Xf'nfhp 

iL, 273, non Bum. ; 7. 4tpicuieit For^k .,- 7. eafruim, i™fr, |» tW plant wl^uli 
yanlda much □/ tho indigo at Arabin and Egypt« ntill mnw^tiinca inlrt with hi 
Woffkm India and am for to the cast M Bandi>lbhand and Ih^ Kiatiui highEiusdjL 
VVna formerly the opoCida moat Inrgcly gttjwn ffl the Bcmahay PmidailLOy, bul 
iiuwodaya £» only occOdionally sOion uJKler cultivation in ftajpulanit and yuvl;. 
Pniin that in tho thno of Roxburgh UtHl Hamiltoii the K|yptian 

indigo itfll Hurvived na nn Indian «pciH3C fprobahly nerapod fram isullsvati.iiij in 
BihiuTp hut noxr it BCotrK to hftv'O qu/to diMiplicarDd from thnt reghm. _ 

L lanjara^oniiM, ; Bailton, in BuJL Soc^ Linn. Pariff^ I3li3, pL 

I., aOfl : Ptidn and HahcTp f.C. HI, In the lottor by Frum, to which tcfrwDea 
hua already been nnadOp thm pccuira tho foitowing poeuago z — " In MAdfigoocar ofid 
SSauzibiu- there la a aiwlBa^f. rvn iprrwrrw . very iliatitict both from *- 
i^rin imd from f. mnmwffnHn—that Id V4lluod by the twpio uf thw uJondA 
iKiyond nil iIkj other apociBa they grow^ and tliey grow fJio foUowmg:—(c) and 
rAic^y i. .tnit, Ih) loBBoften f, fiHrlpHit, (o) OCdH&Oaaiiy and (rf|p 

in the highlonda (rf ^rorlngiuonr^ f. * Pnin then odda that on long Ugo m 

lli?l5-lSp Col. Boddome found tbia %iory a|>Mdo* both in Tmvaneoro and Tmcwvfellyp 
nnd aubecc|ocnt]y it wna found by Lawaon En TravNioorei 

L dnetoilB^ t/w.. Sp. PJ.+ 1753^ 761. Pmtn (md Baker eetahUib Iwe rhief 
vikHotie* of thin »podoa with novorol very dwtinct erdtivntod atatoi tinder 
tliMO^ tome of which may have to bo viewod oa worthy of diitinet apecific 
poaitiono. Tho following ubatract may l» regarded as aettii^ forth the aalkmt 
point! t— 

(n) tiar. miCTHUlU, CC- Thfl Jrp«f>£iil formi of tbia ore:— 

Tnfc WjixD PiLA^PT, appnrwtiy unknown, to Linnsuo or l>e It 

found in Nubia by iCotaeliy in 1 mi, and anecuivecawhich Agree with it In 
ceeexitiaJ have also been found in CnfitreJ India* R^^gUfdod ofl a difftinct 
ita iiAmo would be I. HrrjrJIp [CA I>uthio^ FL Upptr Pfuirt^ K 25*.] 

Tan Botnranfts on .\lADtLAg Axt» C^lok ouJtit^ated atodt ^lia ii the 
plant doolt with by Limucua in hie Ffom Zeyfanioitp and by BurmaMV in hit 
Jnfiiea. Thia particular form would thua appear to have been early oultiyato:^ 
India, though recently it hoe very pOAiibly bem completely difpl*™ 
by r. *iiHri nrmMO. ^Tt wan and etill ia the r~ rJ oif the OUltivetOfl in titf 

rfutrh Tndioi, whore^ howuver^^ the Hfwcne ia not now much in fii!Vonr+ Spednwpi 
nf ihil farm, fl%Tdontly feral after esenpo* have bean eommunicated from ni^y 
ploeca both within und beyond tho Limita of tl» area where it now Up Of formwiy 
Loa bean in cultiVrttionL" Pniin nnd Bakafp from whom the above haa bOT 
derivedp add that they have ewn apocimone of this port leular^ plant j^ffi «» 
Philippioe Iflhinda; from North Queexudaiid; from the Laoo^voSp wh^it » 
ifeacribed na faimiiig thicketa that cover a groat portion of KadnlBUcn 
finally from Merwnra in Hnjputtma, where it i* not,, and probably nerar haf 
tiecn c^dtlvaled. It ia a wild ptimt in Merwara,, growiiig by the aJfhw of raviw?^ 
rmc| beam tho vornaculnr name of /tnppii. 

The Noktheict CuLUVATieD FoB 3 c.—T his is largely in use in Northern lod* 
froni Bihar and l^rhut weatwozd by north to the FanjAbp whera it* area ce«? 
tlkmt in which iomc form of j. flnT'urm itgrowiLp and aonthward to thn Ctr*^ 
where 1. rinrr«i-d^ ooeura Thia, throughout the area apeoU^p i* ™ 1"^®] 

known aa nifp and hi the form to which the name i- rlM^faH* ia applie d._ 

ia not exactly what Linmoilf meant by f- *: it howevWi p^™*"! 

what Goertner intended by t- *iiMHrwiiHH^ and what Lamarck hOi flgV” ^ 
f, ipqafirrt, but not the Mm« thing u the old f- of ^ 

aip^urnp (Pmin rmd Enkcr, Ec, fMJ^ In the Anunal Bepori of tb® 1«^ 
tkitanie Qardenjp Calcutta* for lTOt-2pit i« obwfved that while the 
po«MHakmof MolabAr tbia indfgp plant, *' apparceitJy derived Imm tpe^“®J™ 
aEadniyUp enmo into uoe tbnw.^* Train fin the lotu^ above tnontfoiwwj oljPi*v 
Abcput I hat time, lOAfl, them woa aUtIvated in Molnbar a 

which awm* to have bwn introduced a little laler {wtwth®' 
^htaJahnr of dirarlly from the Malaya r-oimot ho traced]! into Bengal,, where 
to it* intn^diictiian, tndjgn woa not grown nt oil. Tbit plauh which 
pnaaea under th* name of i- although it ia not prect^y t^ _ 

the true plant of that nattiOr boa now aprood gradually wwtward^iuid b^ 
out olmott completely the eultivation of the Egyptian indigo."* "* Fui^wn* 
happened in Northern India hju alaO happened more fwMSntly in Modraa. _ 

ia oO the loom remarkable, bacauaa in ul the uldiaf oolioctiofia^ aiich m to 


TME DYE OF MOOEliN CfOMiLEHCE 


INDIGOFHRA 
Other IndJRQfle 


Wuilfcl Law and C. HitPraAdc, f. n* wm r^rLed oftly fiofti 

MJabar pifld tHeKonkwi, llifl CoromKidpl plnnt ftwrit-w- projwr 

It » nlmr tJio fflrtti et (hat wiu* intr^ncod fmm the EflPt mfcq 

thf UWt (ndirw, 145^ iH tlio f- rtf Luinui. If, tlianfon?, it l>e doomed 

tw»c«wrtry to givo tliJ^ filont [1 Bop^umte ruuim nnd to rornavo it from being 
itnn uf tho tmlUvnlod pUiten of r. rinrfBrfw. f/pttn then it \i-tll luivo to bn 
eftlhd r. Jn whIiMon to Indie it alwj Ocsturo in Iroplonl 

AJrieA uiiJ FomiosO, It niey bo dimtingiiishod from tho ionthem form by 
ill iHklklA, whicfi Afo JorOTr end ovrtte-oblong or oblong, instead of obovalii 
«f Buborbioulnr. The paSm nro iJbo (in f. iih<»rtor, IldckOf, end 

blLintef At I ho npai, end oro U»iii*Uy mci« nintbfirolU ftrtd Htnnight^r llwui 
in the Madriv* frtnn {Thithiop Lcu 266 ). Leoko Ijm devoted m\srh earelul 
ttudy to the oulUvat-i^ mcea rtf thia plimt in rolAlirtll to tompcTAturo end 
Hi* ooin^ufliona rtcgajding tbo K»d Atippiy will riohly reitwy oareful 

bruliy&ifPA h OCr Thin form hm h«n sent from CuaEoiimiikp ConirAl 
AnwrkAp Fwu, eto. It if Appitrontly not met with m India. 

Otner Indigo-yicWnjF The llldi|^ of modern cominorco lif 

thtu obtflined flora one or other of the apecits of fitffff/o/Vm 
Above. But ppercics of Indi^cfm ere distributed throughotit the tropical 
Tie^bii ol the globe (both in the Old and Now Worlch) wi th ^Vfnea k their 
headquarter?. And in additiou to the Jadigoleias Bcvcrai widely diflerent 
p!Aj3ts jield the Belf^Banie mbfltanco ohetnitally^ HenMp for many 
AgeSp the dye prepared troin these haa boTde a synonymous name Ln most 
teaguesp and to such an extent haa this been the caao that it Is irn- 
poaaible to say for eertain whether the alid of the olawic authors of India 
dmoted the aelf-same plant which yieMa the dye of that name in moderri 
comrtierce. The word aiW simply rneatis dork-blue eolour, and is praeti- 
catty synonyraouit with Jtdio (blackh It is often usod adiwHivally* such 
If In niigao (the blue bull), fiUopoia (the blue atone or lapis-lanim), 
eilaiHArti {the sapphLie) and nfln/or (fcho blue walerdlly). ;V(fn rames^ 
todp the abf^itraet “darkneasp^* and only becoiued- a substantive to denote 
thfi dyc-yicldmg apseiea of ludigofera at a comparatively rticent date- 
comes from the Arabic throu|;h the Fortuguesov and ahoidd 
have been wTitten 

The woad of the early Fiiropean autborTi is gfu'a'ii 

taday in Centra Asia and has been so for ages past—A re^oii where no 
spedcs of Indi^jem iiaa bceu known to be grown {(^t possibly could be 
^POwn) as a source of Indigo. The Sanskrit people may accordingly have 
msde arquaintanco with the indigo of Iridigofera in India itself, and 
it ia just pebble that their affa may have originally bean the woodp w^ch 
with the ancient Britons wi^ us^p like the indigo of the Ameriran 
ledloiis, to dye the fllnTi and hftir. Complex and difficult though the 
vt. rtf dyring with Indigo may be* it is thus more intiinately aaaociated 
with thfl early human race than any other kneirn dye or pigmenti 
And in India it would appear that a far larger number of plants are 
ivgiiUjly resorted to oa soureas of this dye then is th* case with almost 
*ny other country in thft world. In odilition to met with on the 

Timth-west alpine tracto and AfghaiiistaiiT mention haSp for example, to 
be mads of the rum of Assam and Central China jfUtrri- 

p. 1051) ■ of the p. 1 71)» found 

U3 the north-eastern tracts, a plant closely allieii to the origirLal indigo 
plant of Java; of an indigo plant purfPHrru) well laiown 

i* Bombay and Rajputa^n and closely allied to osio of th* indjgocs of the 
and Egypt; of the iV^nMni orpo^ indigoeis (P^ rftfAMfl /fjfcfwnftii 
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p. oE ^iitli India, tho plnntwliirh wouldappr-ar to havo hmm u«ed prior 
to the rntroduetioa of the ape<nr4* of Indiijafera ; of the indigoea of Bumm 
(Blich se /1. 4 ) I dE Coebin^Chllia tviirt^Hnl; 

and of North China and h^iLnena {Polfiffmaiit* ThpM aeuI 

m&iij others arc planta which have been, or ore beings iw*d m iouites o[ 
this partictilar dye in aoinc pitria of Inclfa. lit it to be wondered it, 
th<!!reEore, Dint the early recoida of the indmtrv leave on the iiunil of tbfi 
student the Buspu-ion that the pintit iii early tim-Mi waa, in oh PW- 
bahility, not always the indigo of to-slny i Not on]}' has rhe modfra 
intluatry^ shifted troui Agra and Gujarat to BengnL but the plant 
has been ehangc^i conipLotolv, [C% Jorefc, Lcjf PL itaAX UAetc.^ ISlCd, 
ii.. 27L 

It uiay .serve a useful purpose to ejuote in aolno detail and in 
Sequence oE date a few of the more instriintive iu^veutltfl of the ind^ 
indiustry of India. It is thus couteniplated to concentrate ettuition 
on the Indian ijsnes^ and if possible to exempiify from past hifitoncs 
nxiorda and aclcntihe experience the directionB of po^Kibk eeonoiny aul 
improvoment. 

EUtanc Reeordl of InfllffO.—P^ripIlW e/ Erphnzan iSrt (istt A.Tid 
l^cCriudlv, troiud., 17, JOU) aj^aka of iudi^o iia exported ffuJii BarbwilWi 
a Bkythifui town on iJio li^ku jmd tho port for the in<?irO|iolb—Slinnaissr- 
ilEarco Polo (ISIIRJI givoa a g.rol«nAt|ij(*, tliewgh account oE Ibo >atiw 

indnfltry on eoen by mni at Cnllaui jQoilonh ll m mndo oE m certaia 
Iwrb which la gnthered^ nnd (niter thn roofa liai'n rcmovodl i* put into 
voaaoln upon which Lboy pour water and tticn Igavo it till iIm wJlole of tht plani ii 
dccorupwwd. Thuy ihen put thia lu^uid m t||Q aim, whicJi ii iri^nnelouilj' 1^ 
tlwn?, no that it Ixiili and cockgulaleo^ and bfiWQinffli such nn wo W ih theo 

dividu it into pinKoea of foiir ounces ooch, and in that fofrti it is exported oUf 
porta).^' Atliamyniu Nikitiz] ((n RiiAoinn traveUer]) gpAoka of Konba^ 

Utyji wj|Q9V> the indigo growia. Vooev da Ouma V'ariiiriiiiMt (ISOflh 

Bnrhoaa (ISIU), whu id I vioiiod Gujoxnt uml the weat ix» 9 Mt o( Bomh*y+ B wte o a 
mnntian of ip4%o, frotn which chcuiUaltuico it umy be inferred to nai^ mo ■ 
mniporetively unimportant i^lduatTy^ Gorcin do Orta (IBU3K howc^W, 
ahnrt ai^eount of ita cnltivntkoli and mImiliacLuro ill ^V^satem India- Ho c*ia d 
the ^tn7 of the Arabs and the gdU and nii ef Gnjnrat, 4iud rcittoitj ^ 

it Ja teated for purity by bunding;, when tlwn? ainmld bo no S4ind in tl™ 
and by being ao light that it may fleet tm wntiT, Aeoala {^roef- dr kw 
iS7a, 4063 diwTribM the Anil of Gujaratw Bmrtitt (J1SS4) mentkmB indigo njM 
!Sini.h and Cam bain. It ia not appanentjy rfdiwid to In I^bof'^a Afffn^^F IviJ^ 
25. and is but m^intiuncd m the Am-i-Air^onV 1580 (Giadw'ilip tranuli.^ ii., 2 df 
ns produced at Agra. LinOchoten (Foy. A'h itid., 15I1@+ h* 61-2: ii., HI) w 

"" Aniiif" or iitdigo aa u "‘gTOWeUi only in CombaU and inthere prefio«d omi 
ri>ady^ and from thcmMt tiLfrM^I llirou^oiil the whole worldr" S« OfoiB. 

'^Afintl or indigo by tJw GuaerMtH ui ended po/n by otherfl nilt ^ 

oolniir and muj^ e^'od iU 4 d tmUquod into Porting^ h it growOlh in 
llie kingdum of Coinboia ; the iKrTbA is vary like memary* mid ia ^ 

otlicr hGyubDfl, and when the iea»n wtvdh in pulled olid dil'nii and tl^ 

Wotte and benton, and locertain dll>Waft^yr drj'od ngainO Andthi^ prr^pown. [ 
poasiziK it may be here pointed out Ibot iKn pamge jtui quoted impl^ ^ 
tlie time LinKhoten wrote, the dry-lMf procou woa piinmed in G u>eret.) 

Ffaji?oiaF}Tard tFo; 5 f. A', /nd. (od, HnkL 9oc.)p ltSOI -10» ii-. ^jTfjii 

the tli:!vO'UDt given by UzuKhot-nu lli TAc Firai Lftift BoQk of thf FoA ^ 
CTtitrtpiimy, I Biriiwood and Foalor qiiotO B letter of inifitrxlntiepe te 

clkooe IrihiH^ of Loliar -(Liihoreh Sefrlii* fSarklkOj, 5 inikM iS.W. of A 3 ^a*da nw 
and Belnndrt Dnllabi^ a village 20 mi tea frotJi Bhavano^giiir). Fiueb 
fn /ndio, in Pufxhu*' PitffrimAi, iltOTi L, 42011 ttlTnrda the fira* ileflllite 
of the mihgo induatn' of Indio, or ratlicr ef Agra and Fotelipiir 
from him perhapa dalea the ooneeptioit of QvO plant beinjF ofi 

“ITio herb AT^, graw«Lh in Jeram not mueh utlhhe C^vm «f tach-peaae. having 

BDiaU leoJo like limt of SinAf Eryt ahorter etui broadcTj ami act on a very 
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Ihp UranchoK hard and L»r a wwjdw lubBtanW likp bwonio. I t 

SS 3 SrSw..-H »•.t ""E* •VE'JaffLffJ 


3f«“) olwewliiiR a iimhi'b thunl^. Thu a«edu 

, noJiU rmtnd mjd.ia atiaut oft ineh 1«1B. frwmbliri* Jfaaiffi^FS. «avo that it 
' I it it had biwft out off wUh a Itmfo, '* 


It cazry^itil m. 


TkKUfi^liM 


yiMiilL 


in a - 

Zn^l dt>«riT lLk^l iUttt ot Itonrtv-ww* tlJi> «od Hi npo m NoVitMi^bor, imd Uim 
^iwd. riH. iH-rh once m>*m dunitb tliree y(>arH. bemR irut every ^ir m ha Hin. 

Soitut ™d Septomlwr after Hie minea, Tiuit of cno ywrp w leuikr and tlierwf ir«f^ 

dS wof«. which i« a ™wiHh 

p^ectier.: tlml of the iwc<H«r y«m> ii rich, and tidied C|J«r«, '""y 
Wt<ct vjeliBt mlnur, aa-iiiitiung oil Hi*' woter: 111 da* tlnrd ™n> llrt _ 
and thk mil ia ridlotl (.'othW, l«iiij? ft weiplitK- lilae^irii ’'f- 
ai itiA Uu^Wv T\iIa hprU? }^hiR t i\w montli iii[ 4 jri'«uAl, 4 * cauil mUr n UmjR ^ 

whc<* (t B i^reiHMid ddWTi wjtli Hiimy toiii dsOH vnth> water 

ttivored, wlne}l no reirtniftelh for wrtain tlayca^ h« ^n 

«eiia into aie wafer. Tlion they tot the Wftter forth nilo unoHior 
to die raidMt tif whicfi U another omall ci*f^ or oeiilar: water b<^ fh^ 

drawn fertli, they lahour with ataVW. like Vwttw IttioiJ, 

Jet itMittle, Rouinmitigr off fhe olenr water on tfw foppo i ^ 

uul hot it iMltb nmuh, drftwiiiir forth ih-a t-loar dwing this Qit, till 

hill n thick n^nLULiijO ; whicll they t*lw 

Orv in the umlie i and bmiiB a hide IlftrdonBd, tliey tiiho it in flMur iumeU and ^ 

ikiAin^ autnlil halide iJn'iil im imnl 1<p tiry (for uny Ot or ^Uff I I ^ iiuB, 

up Ih^oolrmri, thto uf file rfliiee of the ™.dy IC 

rnknir and gleaae oml to railed dffod. Sofi.e d^lfidly wiU take 

«t ail Ihrre W^aftd eiwpe thnn altejsellw't, luird to he 

Four thinw Q« required in Atiif: * pure pnoce, a violet oolonr, >1“ 

Hiifi w* and that it to dry and light, ao tliut awimxiftnji in the water, er biirtLinp 
to the ere, it caat fortli a pure light ™tot "»few -iunlia 

Sir Ttiomna Roe Ik'tftboMi!/ to dto Court o/ 

of the rtos in price of Agra indtj^ anti of the iwlea touig a oc ™ -niiai to siit 
fudl»). 'n» «*ari of WianA indigff hiw IJOPlt ll^i”^ 

navantto. Of die aftftio year, yoiter i E./.C. 2*1) 

rnriona poraage ' Ii.3iro to mode thee- In the prtioe J'™ ^ to 

die up atoiit tlie phoo Septemtor : thw 7it,^i,^ Aumirt 

and to a good aorl, Sent year it Rprouta i«nin HI ^ 
which timy eitt and to tto toto- indigo. ralltHf ufty/wLito 

wmin, which lliey out ami tiicrcof they rnake 

they let it (trt-w to Bocii iiftd aew eqein. UeuiK out, tto> aiMp It ^ wT^t 
(totecn nf water i tlicn diey draw it into, unotlior CLftrt^ Httto'oU* 

Iwura foreiblv with ttoir hand! tLd it tooonrt bloe. mmins 
tiwn. having atoedonottor day. ttoy draw off Ute 
at tto bottom purr iiid^) fwldih aome to falufy ftui with dirt and 
Itoy dry by dognee, firt*t in clothe till tlie wateiT to luftk ftwn it mul it to cufidlKi, 

they dry it In . ai ■*. . i™*, fnr 

Hott. wo have a (itolini't rttfenm™ to ito mdlgo 
tHo Ot Him JTBW witli45ut Iwiuig uprwjtwl Of Hj A. 

dOKribrtt ll» ayatein that extote le-dity m Slie^bad. 7'"^^' 

tto efd t,irtln«l IE./,C„ Lt, iv-. 3afl) 11u- -y-i™ ^“1"^ ^ eS 
■handetwd in the indiBO ilielrietoi proper, ‘he ” 

when theteyetelft waa unite wear,. IT™ " Jfrttoy '‘‘^P ■ 

Ilf Finch, toth worda being protobly dcnvca frem maia^ 
tod “ jfm# " beimE the "ClKrw“ of FinvL, holh wordi d^ubtl^ 

W forL whiiA^uld mean ■‘■proutinis froio tto wt" 

^ iHo nyiiticnii oi eullivutinik both tmai# hnv* IwcOF^e dimi^ wid 

i(in.WdotTniwJ*, iuOlpuriito, Hitt. iltMMtfjt. nor, lf3^ t ?Ab^^ 

artfmnt nf tto oultlvetion nml imuiiifitoitliTO of UidigO m t.ui^it (Aliii^te 
toil which (« ^Ih Idnadiolef,'. «™mnt atove) involvca " 

dun tla, method of manufacture jiuOftiod wae that Jtnowniw tlio^> ^ 

•Wiption ol tlio Hewer being lito Hml of a tbtot ie we- edtow a P'^ 

tong coofueni by JIaruidalo mtli CWAontu»j or tto plant Oi^ at _ 

not Tlie lonner oeein* Hw mom plauOl^ T*f^7l““,LJteLE^b^ 

>»ay bo torfully quoted in full" Tho beat iiwUoo m Hw Wnrld eon^ f™n al^t 
Attuainbatb frera a villa^ ealleid aiiretoe^ whenoo U drnvM Ih* iiamo. 
tob of wltoh^my matoit to lito Uiat of yalleir P-waip, tot Bhorter. end p»« 
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bilter^ l!|irouting; fdrih kiCo KmuchM like 4 Heed, ■j^d gitiwinc in kiQcl 
jiix nr Btvca Toot Id^ : Flowor like thid of 4 ibiNtte, Atid tno sind like tkui 

nf FiriiUiJTtir*. It iff sown in Juno tmd cut. In Kovoipbar mwl Dscxmbsr. fi Jj 
f*tivrn blit onM> in thrw> j^earti, md the firafe yaar the leaver are (?vst off withm i 
frtftt ef the gitiiincl. Tim atalka nre Ukeii away+ end the leaves am ust iwltyitig 
in th* Sun, at^ Uu&t done» they are sat ascwldng^ lor four or five dayu. In a 
trfpki^li, nmlAining about nix or noven foot wnter^ whieh ia ever and aneti nlirnd, 
lil'l anolk tiEiso an the water hath nnekt out tho buIout and virtue of the hsdk 
HlaE done^ they ]et out tho water into another trouj^h, where they nufter it in 
Ptitlle for one nif^ht. Tho next day^ nlL the water ia taken away^ end what ta lift 
in the bottom of the trough ia Htrainod throtigh a ooarso oloatb^ imd is set 
in the Sun. And this is ihe best Indioo ; but the COtmlry people add [crate 
by mixing therewith a osrUun oarth of tho saino colour. And whereat Ihs goed^ 
nofiii of this Drtift ^ dEwov«c«d by Jta b^tnoss, they have the running Ui |inl a 
little Oylo iiiln it, to make it twim tipon tho wat^r." 

" ITia eecoml year, the italk wliidh wn* left the yenr boCore iJwoti (mh 
other feavaa, but thBy are not eo good « those of the Orat, Vat ia ihja jifctwad 
before that ui^ wild Indiee. H !■ aleo the aecond year that tiiay auflSaf 

aerne port of it to rtow up to mod. That of tha third year is not rdcxI, 
nml conaequOntly not sought after by fonign Merchants, but Is cmpleyoi 
by tile inhnbitonle of the oauntry in iKa dyeing of their Cleatha. The beet 
Indico is obnOst of n Violet colour, and bath somewhat of ita amdl, when 
bumnf. Tlie /iwfedAone cull it Anii; and after it hath been in the gtaund 
Three yf!ftr«» th(^ iiifTor the Land to lye fsUow for one yeat ere they KW it 

Terry aayn of Oujarat in tfl32, " The indleo we bring thsnee is good, ud 
n rioh oommodity^ It is the» mode of leaves not bigger than thoae of eur 
dodeeberry bushed and the shrube tJiat bear thoee leflvoi are about their bignasa 
Those leavfH they sbp oU from the small bronchHi of those bushes^ wWEh grow 
with round and fuJj henda without prickleiu 77he leaves thus stripped 
nm Inid in great hsape together oortsdn days tiU they have been in a hoi 
swmt [ then ore tba^ ramovad and put into very gtreut and deep Vassals ^'d 
with suiRcient quantity of water to fteep thom in, where thay leaii'e their blcH 
tin ctiire wit h their snbatanjqe s this done, the water is drained out into athw 
exewtliiigly broody but vnry shallow Vesw^ er Vats, nuida of Flaistar (like to tlwt 
We ddl Flftistcf of Faria) which will keep in pJl tha Liquor tUl the hot &un in Bhort 
timo extroeLs the moisture from it; and then wbat rstneins in thn bottoens, is s 
ObMue about ane quarter of an inch thick, which suddenly be^maa hard acul dr^^ 
ami that is our ft^iaa^the best sort whaieof eomes from ^lomip near unto 
and a coarser sort is mode At not far ^mokanuE z about which tsa 

^ODM^ nm a vary great Dumber of those shrubs planted, which bear those 
Unild the plant luve been t Tho pamaga ia token from Patre £«la 

Voile (TVuwff (e<L Eokl. ISm.), Ifl65, 3B75. Francifl Bernier (Trttwfi* ^ 
mnkjce ineution of tha er Indico of iJelhi. Tavernier (Thieds, Iffiv 

(cd. Ball), IL, 8-11} of all the early European autbora ^ves pWbapS tba 
tiiOKb datnllcxl and Ocoarate agoount. He diacujBea the produotinn in CiUjarM 
(Shorkel, Ahfuadabnd^ Surat^ hjwI Brooch), of Golcondop of ^\gra (Biano^ Inilov 
ruid Ckrsa) and of Bengal. He than sdd# that the Dutch Company cnnvay ™ 
Beagid dye to Msaullpatam, nnd that the Bengal and Gujarati indlgoas esn tw 
ptlfcVirtsed at SO per Oenl. lam than that of Agra The reference te a BcAW 
indigo at the date in question is oartainly mnafkable. Hi* Account ia too 
for qiiotadon, btjt it will tfohly repay pemeoL Ho dnacribea the itwpieg 
the use nf nil. and the drying in the aun dtaonaaed by other tza’i^nxi. 

(Tours in aAc., 1787, 107-8) givea full partioulsrs of iovrrai jssO^ 

tiona viaited by him. Th* piont^ he Bay% waa usually aown in the bcgjnniBS 
of the rains and auffered to grow (or two aaaoena The mat aop is mt at ttoj^ 
of the TTuina and the lost about ltsit!h or Apeii. late oa 18^ wa read of indipc^ 
planling having nxiBtod xn Gujarat, o&d aniuubar nf nT^QBiwri plu paaf eld viJk4“* 
imd among the buried citiea ef tlux Satpuda mDuntoins bear nlent teatinu^/^ 
the former important indnatry of indigo momifactme. ftheeda (Herr 
i., 101-2, t. M i L 30) givea a brief ooenunt of the indigo indsistry ^ 
Malabar coaot and fnrnisbas two pioturoa, which thus leave no doubt th^ ^ 
plant or plants to which- he oUudee wate Epecios of f odi^j^sni. 3lr ^ > Jledata 
during M agency of Bengal, wrote a diary« 1681* which doolia with his 
of inspeetloa ihmugh Hn^if fihUda, Dno^ Balasora^ otc.p ond discu«* ^ 
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mwile^oB d iDflrt^fcuiwIiiw Itwt witlL. It iH not&wcrtliy tliAt nui^ no 

mMilbn of IftdiffO. Wa opo tlnit led to beliova the cultivutiult And raimufiKTtlira 
rtl Indleo. Whicli in liiiio bcoAniO ono dI thfr lliowt rnipOrUmt nl Banjjaa indiJ^tCiieflp 
hftvo rsiwlod in Iho djrtricta vwiad by l!odBi» lofW *<■ ^ 

^b!M(Kt] in Tirhut orifliuftlly by the Dutch, for wc fMd of thnir hnV^ ounjai 
tbc Siiwi'* floncnm tn ITIH. would •(««., liown^, from TnyormW • 

In Itcni^ indino Ihul a XrtliTD indiintry had exiBled » lltllo c^ira'. But fthgrtly 
■fur HoiIjJm’ njptirfc a tshaaga vasotFoelod, owfnff to A BnMlntion cf the DittMtont 
nf iho Kent India Company. ISuWdwn piiuitort ww hrm^H froiti 
Iwl™ to Ucnfili to iimlertliis tTio «»ftivntion of ilulfBO. In 17M illdp fortonna 
w™ aceord^ly MUhlWiod in Jwaow- Hurtlly. tho 

kiwn tlitffl orpH.'otHod i^hon it wiia minEKlp foP wn in Sit VVn 3lT:int^t« 

Imt^rnai GittriUrr o/ Ztidio thAt " uidlgci planUFn hfivo fonak^ 

dif^ta of tbo ^^r^PariRfUWui, Dacca Fairdp^, Rctfigpnr 

Ofi^r datt 4 ?fi with th» iitOB of minod oM fnttotiw, -Tb® ituiintiy li*d tbi« been 

MlAbliflbed OfuJ rnbiod in &Hllpiftd. 

It ii nertiApB hastily nacflftJlify to wAtmUA this ^np« of quoUliOtgi mucii 
furtbrt by fVPplyhiK ft MTToapcin'ilsnj^ly'dotnilwl aelection A£ii^, ^Syp * 

tho Wrtl InduJ*, AltiaritMi, Olfc Ths follown^ may, howorar, bo of vnluo to 
pcriotul intoroBled in thn hiEtcry of indij?) iniuiiifdot;^ !— , .1 ■ „ ... 

Bnehefort Sol. rt Afoi'. dw Jifw AflfiUM, 1658. SS) ™alw t>f tho R(Kb*t><>rt< 

wiiur nrotluoid ffom a plant which riaw only oboiit ft foot orul ft half iraaiL 

SmtSid; It hiM amall Wso of a light gnsen oolour which tufft yeUoW. 

BrnrET i» pOddMl, It RMW* from b» 4, Ita odour ii very dieagrtwHo nnlih* the 
SlmWjicar apaeioa. which hua MMll flown™ of a whitmh-piirplo e^ur and 0 
pte^t imrlT Pomot iffMf. <7«. dM Drog., IflB*, lSl-0 i *1« t.ngi, «J. mth miHLtAtNnnt 
Leraort ftnd Toumefort. 1712, Sft-fll 1 gi™; a brief d^pbon and an 
of tbo plnnt, and these loava no doubt that it was w Jndh^f*i^ ft M 
imm. ha toUa us,hy tlw Aintricam in hole* ft rootdiatant,«fldin tm ntoMha time 
tbs plant wUl bo ready to cut, and if left for throe moothi will yield ^th flower nllrt 

■' Indijniii ft lt^ or flow.*' ho observsa, "mMle by nwnns Of watered <^1- Ollf.Ofl. 
olive out of the leaves of the onif or indiw plnnt i for th^ la a „ 

that ruodo of the leavoa and of tho email braneho*, the fonnw 

•ffiTt il that which bears tho (mmaniO of SerquMS* (SortAcj). ^ay ™t the ^ 
herb with a neitte when tlie ImvoS begin to fall upon loocbing thmn ; and alter 
they have atript them from the faranchea, tlioy pot thnm into ■officiront (liiantity 
nf water, whiSt ia in a Vtmml called tho * 10 * 1110 ® Vat. then lattmg Ihom minije UwntVaU. 
thirty-di hoora ; after which they turn the oock in order to let the watM run off. 
wWdi la tioaed of a gmen oolour. inelinine toward blue, into a vneel of tha ^tiire 
nf a rbum. which ia worked by the labour of aovcral man. by meaiM of o fuller vamavwm. 

<T Tumuff of Wodd ; %hn acwla of whi^Ji run pobitfld, ftn4 ara bo 0 ti«a with uwti; 

tkia they T^fjfk " lill tba aaid Water ftboUUKla with A JAlhWs then thfly cnat uiUJ It 

A littb HsitnoUvfv ; to wit, one Found into »uch A Qi4jinllfcy of th(j T^oot ft* wf|U 

jwiki aavanty of Ladi^, which ia tM quantity now Bold in m boml; 

am ioon nm Ibn aald oil ia Himwn in, tbo Lftthcr Bopantoft into two parts » Wuit 

ywi Tiifly oh^orvo a Qiuntity oiirdlod -(ift rnilk is wbani foady in broaJfi; tJisy 

Ibm CCBH diurmiUE and Ist it atand to »ttlo, whidi whan it hBAdono aoitm tbMt 

Uley 0 ™ tha Pipa qr Oxk of tbo Chiim. in oHnr to let tiM WfttW ^ 

tbo mftal which ia aubwdftti nHivaln bthind At t|w< itottonl of tb* ya«l lih* 

clay or Lws af Wine. Hrtviiig ddoontod it thiM, they pnt It Into sCrMti^ BtnJuiJifl. 

d Linfwn to ssporato what wator WAM Mt. thon tlwy convoy it to tho ClwBta OT 

Boi:ei that hTb Bhnllaw W> dry it, Olld bomfl: driod, it ia wt^t wo ^ 

T^ommi fiimbhca (pinto 35) on ndndrobk piotiiro of an indifo winch Bhom 

^ water tJttik* tho Htooping vnt, heathie Vttt wild ovaporatinig vat, rMicbottliC*J 
Rtttrivanco for ohumirifi or bofttinff tbo liquid ia lilio phowH, hut ™ 
oiAkam ita rofiirmiDO in tho to*t to hia plftlo, and it would acco^E^y to 

W hetiQ oopiod froin bohw fftill Mrlirv anthon Pdw Labal. (Fqy, oitf S^ dc 
//^mrrrqTw^ 1724, L, OO-H, t, Wl) givtw a lane and inkiTOstinff aoconnt of tho mdgo 
industry which mm trunalatod into EnghA by Philip Miller and pivm m 

Dkimnry (lat od,, 1731) nmlfiir ths luuno Awii, from bai^, 

•ppeawntly^ that it waa Inlly raprewntativq of the induairy aa b wbola. _ Hot 
very noorly ojtcIiiMiLvaly with tho ind%o of Martdniqiw, rua 

ilftBcfipijqti, lilcA that of Pomot^ ii more cbarftChsriatio of tho Antill^ and 
fbft West Indus than of India profwr, Tn two nHmthi tirno, Bftya l-ahftt^ 

^ firtl crop nf cutiinKf can bo takan* and if tllO ™io oontinimi, BtUbKqufiftA 
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cutLinj^ft imay ha maJn avary si^ workl, nlid Ihc^ pInnKa cgiiLiniHi ta 1iC4r tnr 
two y^w- 

lirawno llIisL Jam.^ diHcribofl two [ojnui—tho wild iiidigo ivnii lbs 

0 uoliiiuiJift lie vkiwn iha wiM m oidy tlic ffUrvLviiJ of a it Jl oatIh^ cultivj^ 

tif.^n^ tl-ba bhuldiiif{s of wliieh often “ rOmrui] vvlty jKrfOct to tliiH Drownsji^al 

IntonMtinj;:^ portioulana of llw " Unt oTigino swii by him for bniLinfl: this wu 'm 
liiMiffn niach Ihojtkimonff Honioiif tira rroi^trivuj^cf'M \n Tlldinnoontnry lakr^ 

Tii^ iH 1700 of iJika firvi outhtim liiontitia Iho kiw^ nd limt in dryin)^ th? iml^. 
" Tlio Magnin t»r mini " l» hy itrpino pot mU^ a, middn44 uUil liewitid ovinf o iffn-tii 
Uns liot mat 1*0 tjir ho t*y Ixiil^ mul w di^n rpmplloij mto Uttli> oau^briok^* IJOieita* 
; Uy [PtbE>n it in nut l4oi&Uriip hut inoikcidiEitiily |>nt inti> tln.> lik«> bo^ ui driaia. 
biklw’jknli^ ituL. iTtt;], fffiectlfii of tlLfiLv spoeira itf indi^>. 

\ir^ l^ko wjld^ t|in flualimaln, iun4 ilva FriHfir-h. Of m<c44o Dio " Fni^iirli sLirpjiaaH 
tiko Oiintipiuilia inqumitity but ySel^k lit it Jii (inoncMof grobi and lioauty of l-chdut."' 

Liuncui (l/urL Jam.^ |dl4. L, glvoo a izHkut iikHlTucti^'o ucooiiat botb 

of the plnct grown mid tho uwtlkod of nianiifshitiiro piirsiicd in JHiyiinl, but 
quutckti ir'vry IjiFgrly from both Browno uuJ Hdward& Tho pitmtjf nxo rtgulnH v 
likid in Uio with tho #!.allkA upwonda, which^ bo aays^ hofliooi- Uin feniumlafr 

t lEiii. of tlln^ West Didiuji writonip tot it bo spocii^y noted, of tbs 

ilry-hjof {pmntvw --tho wimki plant k earrind at onco to tlio ateopin^ vata. *4Jlnr 
lumton by v;|Lino*ii* cHintrivnncoo a littio oloor lixuO-watt^ k jrnalLJJilLj let i* 
to auguiont and pretipitnto tlw ff^ula-r Too Jikrgo n quantity «f liuM 
rcmikir tJio iiKUj|pi himi ntid of n j^foyijdi mkiiir. Tlio far^cula in pbtxd in mwl 
aJInwod to dmin j tivsm nro tllOii phieOci wiLhin n pttjwi iWld tlio fonsoiiMiH- of d» 
water aqucKGud ouL l1m dyv k noit muioVixL ffPln tho b#^ ploood m * kWop 
rut into Eiqium* cokoa and driwj in tfiO ahiHlo--th& »Utk lioilkg Fogardoil hm hkirtful 

'Jlka Eu#t India Camjnuiy pnbllaheti in ISSft a 4 arka of roporti 4il¥l ktim 
ivj^pxrdiiig tiko indigo iDdiutr^% tjio prsfato U> wiiiLdi roeordfl (wtu^ may liavr bci|D 
ii:trorTod from tho abnvo serkaa of quc^tatioiu) ttio inigrAtion frecn and tvi Lim h|^ 
U> India of tliO indkiatry. Tluit work will ha foun^J of tho grpalovt pmbk k- 
toitMt, and 4hoiikl bo cooffidtod for liktorie dotaila, llrp ^Linden U'dacift bjut 
writt'Cn «i tJie Indian Plani>er4r'‘ iJaaUa 4 I wdoa of graphio hiitorir idtrUitii* W 
tho intrcuJiU'tion of Indigo in Bihar. From Lh*^ it woidd appoar thal 3tr- 
Cmodi Urn hkiiibtmd i>f tfio lody who anljaaquomly maxriod Pffllpo TaUayfat^n 
wua one of tfio fotuidom of Iho industry, WHaon givoa th# ndatoB uf 
c^inoama^CrontAi wins oponod out about 17Tb and Smgin in la SI ; hat w 
huit uiDutionBd, aa ntranay atatod^ originally belonged to tho I>iitt:h Koat Ii™ 
Company. TIioh oro foproaontalivo, thq Tirhut mdiiatry baiviiig bf«Q maiidy 
otftabiiahod between I77S ond ITio Cpurt tif DirOcUami of the iktid 

Cennpany auatoined nevoro luawnfip howovor, by their endUmVOura to pe«*abtiib 
tho Indian induati^^ thetugh they oblikim^ tho aaiiafaetiian of knowifit# tiu* 
tlwy liad boon eueeenaful. In time they accordingly throw tlio trolflo 
all, fmd hoporl thnt thoir aervanta miifJit find in Lndigo '*n modts of iwaaituag 
thrif [cirtunoa to Buropo whirh wuidi;l bo Irf^, odvonUigOoua and Mloquat*^ 
For twenty.two yattra ffrum i:*M> hi IHO^S the Coni|74Uiy duwdy jupporkd 
tho indigo induatry and ploood Indhi onw* Uukhi in 'tlie ferwawat rank fiawilW? 
inLligu-prodLic^ tikUntrlea ul tl» wufldr TJmy, h*>WHVor, oonlSnued W 
pundiaaGB of indigo fcur I he purpotw of muittanem, ofKl to oiuiiiTc the ^l".J‘ 
tikry ovtfD luodo odvaJiooa to t ho apeeijk.i fooU^ries thnt IhhI ormlrm-tod lo shU tb^ 
produce fo tha (kimjiany. About tiiia liiuw pku it waa rocopnwisd dint W ■»* 
duatry isouki not bo rogordwl iia auccviaafully owtablkhod in IkHOgol W ^ 

wiia axeluaivrly hold by tho Anglo-lndiiLii orinuntknity. It wbO aceoniiWl ^ 
nukgod that purelumoa Kilii>uld bo made ffuin, ahiI mivancM given to, fa«b™ 
ownod. by Xativoa provided the aoeurity wm luintdefitly ix^pectohlo oiui «>* 
quality lit for tiuiEitn^peiUt ouukok^^ " , ^ 

Bu t ilw story of tho imligii induatry m moro ontoTtinniug: hktoriettUy nj 
pJtthvtioiUly matnirbive UiiMl that ol olimjat ony othor Indian jugrii-Ldtimd 
induatHal aUbaUmeo. Tins utain faota niay^ therefore, bo lioTW La^^lly 
lot^ There k nbiindjmt oiddeneo in aupport of the boUaf that 
lii^ liegnn to purrhaao and ox^ioct tbo dyo from tndU, it wm |jrorured . 

Weatom prvwiiicoioy and abipp^ for tJie inoat |iarb from Surtd. ^ 
by tho Poftiigiiqar in Uahon and acrid by thorn to tho dyora of HiiiUand- t . 
tho doairfi to aocLcre n morn rerUdn Hupply of d^'o-atiifl tliot led to the formaM^ 
in ItiSl, of the IHitrh Boat liulin Company, j-nd shortly after tu thr tivdlinn^ 
ol tha PortugueiM eupromary in thn East. Tho tu^ma of tlwj Dutch nrtPcM 
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AToiiiHl ih0 jofttouny nf Kiiropc. Tlj^ wchmI j^jiacdi ejid nHwiilwitfl of U^iiAliy. 
l?nuK« oikI Knginna wero threnl^KKl with rum, to prot^ot Unmu nwly iW«ry 
cwuptry pwed odiclfi reindiiTinj^ tiw or ui» of ih^Jigo a cirmmiil oB^sIu» 

mibiflhpihle by (fcatli- ^ ■ r tx 

III IIH3H Ciic^lfllMl JiMimt-Nl the urt of indifilrtHlyiiJinB, niit\ m the or 

its i»(s wait pormit.KMS itlonif with W-wL t.’nji«u4,V tliffl mmiir: 

i^itll inili^ti Hum VO** l-i* the pmHrrit liay, arwl W towrt tlu« ilonWMifl «uw I 
luniiunt rtf ttris wDiid grnj^n hero anti thrf^ ovor EiinijM?, aii*i in hngliW4l. 

Thrt opiKwit iuii to uidiBn. wjWp howe^-iCT^ Jttrong t liiit it wm a|:j4linp tin I ho pnih-sr. 

.4 homi poiMfiooiiB, prohibStod. nml in I tWO etiorlrfi H, W1 to prismiro i yWfJ fnini 
llclnitini to unco mum t«ich tho Kl*itliAli tlii« FtrV of uKui^r th* djTn. 

thd eiToct of tijo ptiraiatoiit ojcpiirl of tlio dyo fp*m loiiia* ™dm’t^ by 
the EttUt Itidiii l^otupimy»hmi tlio ofToct of sthnuliltil*jE iho Spnin^lp * renoh, T ortii- CWuhW 
etiflu EiuzlUh otiloiiifltii to mnko fttrcDuouil ofTorts to pmcltice ifio dyo Wi niflny linmpHniUMi. 
<^tntri« outffklc India- Ami piuctMfiBful they that for a 
th* AJidmt Indinll trafiSc, lint (fftJf- Comm, /pd., ISIS. 2<XIJ 

•iwkkH of Uiy Emit India Ccanp+my haviuK up tlw iini^alion 

I^.ipr.^ '"in ordot to avoid a cOJEipetstKin WJtU tlio llrittfillCqlonittW m 


Iftlllffrt DJUl 

WouL 


KtuOanit 91 ml 

liuJdfinu 


I'UiHin ol lliLlsgo m eniiMciiiirrtirw ox uui/v n^kiA-w 

of L'areJmji and wOfO 140 vct ahh* to bring ilma indigo to a quality oqiHil 

(D Itiat of fJnnlimiJji or St Douiingi?." liul pollitkinljlirReiUtmi ocpumd w itk 
Aiucrii-ft uiLl Franco, atni rtl llio aniiin tinio *nil ooUfO lyui *von Tdoro 

pfi*t*blo in the Wort Itidiw tliirt iniilfio. Tko itiijwt tl» wim thiw pivon for a 
[ nimpbiWirirtiit oJ Obs Iniliflji ( 10 ( 110 , nnd, US nro of (bo raimy sii^ruM* of Ww 
uuiijstrV, Uuj iiin>vinctv of Iteimiil was soIocloJ (or this rovivsl. 11 nJM HD s^ltar 
I™ OfgSAMnl, ItOWSi'OT, thuji Ifoubloit nS*t aroBO iu Hcnqal ll^lf 
nmimlandingf tifilnueu (ho plontorm Dioir oultiVUtorB, otid (ho J^voTnmpnlU 
■■hich may ho Mtid to haw culrtiiniited iti Ijord Mitraulay i Jiinmiis . Effluw « 
o! 1937. Till* lad lo another fiiinratiolt Pf tho ilMtual^ from ^wor loa ^ 

lleiWiil to Tirhiit Pint iho Ubitod Pjoviiusoo. Hifo iho troubles of tho indurtry IVtoi. 
did Lionel, for. jiuit ns indigo had niiiwd " tho Widd lUwi,” so Ho 
n( dw ehriuical Inboralorios of fleniiony Ihroatn^ Iho very wgrtenro ^ any 
nstitraJ VCi^tahlo d™. Tlmy first ViUad tlm tiioddnr <lw of Europo, thwi the "7 
•sfflDwr. Ho tso and the of dyos of Indio, and aro row advaftnw rapidtj; mtli 
imUco, intont Oh the Doinploto aiuiiild nlfon u( llie nirtUTW dyo, Oli«uon» 
diUrr im nmty nspocls of llio Vudsaitndo { mo^tin.n the 

India lisvo iorioi Jv dfrUnod, and saUntion sdmitU^y hsS m (ho path of nlicapor 
r*oi-ihctkm holh in oultivation nnd manufantriTr. Tlio« iswio* urO l^mg 
i«4iily tooed nnd nomo process has bwn occoiirpUahod, but tho futura “ 
u44Li*Ef-y can sdttni^y liolp being descrjlwd aa of uneerUitinl y- ho 

h rwt the oxlvuntogo of now It^gulatiotia of land tenuTOp bal ono oxpliiaisx^y uf 
hfttCLral wrwuf ayntli^tin iiufiga. . , , . 

tMPROVEMBNT OF ST0CK^—8 \t EiHard Idi^w (fornh^rlv f'ltuincu Intpfovn- 
Minut^E of rntliajjin a letter to T^c PiOfiw in DofWfnhrr fOO&p fuFent to 
bLi ^Heva regarding the futun* of the iEuBgo iniluetry Itiroulil appeftf 
lo hii agaumiHl,” he ariySp that Wawiie uDtortiinalely the pcodnetion of 
jiviliga contiiiuefl to fall *fi+ray beU^f ia tho poasihilil^ nf rBeoven'of the 
ihdnatA'I b a mistaken one. In my la^t budget srpeech in Mamui K p 
the following hnprovcnietita aa neeftwhiy to a n^ltictiorT. 
in the eo«t pHce of indigo ami tlnfroby aficurc a prohf to growers ami 
nrnmifactllrenr :— {!) that the pLautution# fthoilld be plneerl on a BOlintl 
Rbaiiirial hm\s^ and renae to remain in a position where nequirpTnenbjt for 
in jwaaima of dear money raiild only be satisfied by tmasfernTijl profitfl 
the poeheta of the planters to thcKte of the nicmaydcnders; (j) W’onoitiy 
in aumaj^^ixiont i ( 3 ) Belcction of seed anti ptopagatioa ^ of the qnalttiea 
Jiehiing the Highest pcrcetitage of liidigotia anu twnt siiitetl to Ic^al eon- 
ditiaaa of cLiriiabe and aoLl; (4) lotatioii of erops to obt^n gwxl pioh^ eAiaiif»^ 
the land wlion not under indigo^ and thereby reilueo the eiwt of eulti- 
tatbn of the plant; (6) cbendcal iinpfovemente in manufacture. When 
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it Wl ba that all tho improvemoiLts 1 mdicatod os nBcssi&iT havt 

bc^n carofuilj and persistently tried, and that still laatural incE^ caniaot 
be made to pay, I sbaU with great regrot liavc to admit that I have hwn 

Wr'fOllg.” 

There would Bo&m no doubt that eaeb one oE the eouiHtious of liuprovc^^ 
nient indicated by Sir Edwnriiare of vital Importaneo; and what m la&tft 
to the point, hardly any of thorn have been aupecssfnily and complotply 
investigated. A considerable advance would appear to liavo been attruHed 
rereutly by Bloxam, Ln his chemical studio# of tho dye. Leake coni- 
meiiced rwearrh into tho mcos of tho plant grown and the localiafttios 
of the djB iKibhin the plant tissue^ but hia studies were brought to a iuddsn 
temiination, when on the threshold of poasiblo praetleal results, thttiu^h 
the severance of hia eoaneetioQ with the Indigo Flantera’ A^LSoeiatiou. 
It is understood that a start has aLio boon mode by the neft‘ TOMarch station 
under the direction of the InspBctor-Gctteral of Agrieultnro, frem which 
much may indeed bo expected in the future. The planter# themseJvciis 
in their anxiety lor alternative emp# to be grown on tb* land when not 
Uitder indigo, are coneemed with an iaaue of gtMt practical value. 

Loohe has obligingly furnished for this work & royiew of hw 
own resnlta and thiwo of other worfcera in the path of indigo-plwit 
improvement, the passages from which wilt bo indented by quotation 
Tnarkfl. 

Preseni Poaitfon of thu litdusfo '. — " It may be aflrmed that the 
methods employed for the production of the dye are very crude, ’ty 
liuctnatioiiB m the daily outturn are vety large, and all attempt# to oou- 
tfol the yield have so far proved unavailing^ if not pfojndiciaL This i# 
nnly one way of confessing our ignorance of the step# of tho pmccM. ^ 
loi^ as the planting eomEaunity enjoyed a practical nionopoly ihi# ui- 
ability to control was of little moment. A fall in the quantity of dye 
produced implied a corresponding rise in price. With the introduction 
of the synthetie product a short yield no longer meant onhancod price, tod 
this fact, associated with a a 0 nea of barl seasons, has reduced the niar;g?ii 
profit to a vanishing point. If natural indigo is to compete snce^fmly 
with its lyntbctic rival, there is no longer room for the loaaoa which the 
fluctuations above notiesd necessarily involve. A study of the u^utflC- 
tuxe of indigo reveals how little at present is known of the theuiical aiid 
bacterial change# involved* Until these have been worked out^ little ^u 
be hoped for from improvements m the methods piir#u«l. One 
alone is evident, namely that only a Iraction of tho latent dyedomiiug 
power L# developed* , 

“ For the present, ihcrefoie, the planbors must look elsewUem w ^ 
fidiof from the severo competition ol the synthetic product. Tjie two hxw* 
tliat suggest themselves and which am, to a small extent, roceivinS 
tiun, are the introduction ol aupptemeutary crops and the in | 

yiftld of pfafitpcraem (cultivation) as opposed to the inewase in 
of dye per unit of pfaut (mauufac^tum). The fit#t ol these fall* ofttsiu® t ^ 
province of this article. The second fall# tmturally undcf two hrads t / 
improvement of the present plant I* by seed controL ^ 

{2> intEoduction of other and richer stocks . 

“ (1) For the sanie reason that tbe liniAai (indigo inanufacture) 
profitably be altered at the present timOi it ia also imp€}9sihle 
in any process of selection of stodc^ and, as long aa it roiimimt iiupo#« 
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to the dfe^yiolding €4padtr at tbo pLantp thi* riinat recuoin bo. 

Thiai howeMri doca not aflord lie sole pcmibibty lor improvenicnt. The 
migrntion of the cuiltivaticm o£ L ^tuMtitraan has already^ beat! nnt^ 
Iftltli tbifl hiigration has arisen a complete Beparation of the ^iC^l-prodncLiig 
disldctop and at the present: it is no exaggemtion to ^7 that a planter 

4ktei net know from what district Ms seed coniaa. Invoatigatioti hiw sbown 
tilt the tteed-pioducing area C4in be Bcpamted into two mam divisions,, 
pact characterised hy a very distinct type of plant. The first of thmtfi 
areas incltidDs the Wastnrn Panj^b and Indus vaJlay, and the plant iicre 
is BtuntcKlp flowers oarly^ nnd poescaaes n very marked md characteristic 
alternate arrangeraent of the branches and leaves* The second area in- 
fiodea the Eastern Fatijib and the UniU»l Provinces, in which tbo plant 
u (all, biwH\% and liowccB late. Compjiring these 
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SLaee the leaf is the main dyfryiclding part of the pl^t, it is obvious 
that Urge benefits are likely to be derived f^tn a limitation of tho acctl- 
praducing area. 

(2) “ For some vears attempts have been made to intTodnee ether spiles 
flt j and that species which has yielded ths most pruniising 

fcaults is /* arre€ia^ HotA^L It innst be borne in mind, howeverp that 
Java indigo does not fetch the price of good Bengal indigo, although the 
(Krcentage of indigotin is vorj*' high in the fenneTj and that this uiaj mean 
1 specific Inieriority ^n the dye obtained Iruin f* if rrrrtti , 

** A. dlfhoulty in obtatuiug a good gEirminattoii has alone checked the 
l^neial cultivation of this plant. Tbo defect has, however, bean traced 
to the huge perceiitage^bstween 90 and &6—* haisi ^ seed- itfa ths 
iatn^juction of a seed^treatlng machine this diJBGcitlty has been removed 
tod f. ^irrrcta will probably be cxtousivcly cultivated” (Leake) (sec 
p. 661), 

Tite LocAHsMtion of rAc Indigo-pmdatcing intllgo- 

Iklding Tlie following is a brief abatract of the contents of the 

l«per on this subject Some attempts have been mads to trace the fiiiic- 

tidn and place of the indtgo^jiclding stibstance in the plant inetabtdiaiii. 
l^er instance, Moliseh tentativ'oly aseribos to it a piwitiiui among tlic anabolic 
ptaiuefs, and attempts to establish a direct relation between its forniAtion 
Aad the chtcroplasts. Hta arguments are largidy based upon tlie l^alisa- 
Hoo of indigo when precipitated within tho tissues. Ho traces a rplntlonship 
Mtw&iju the cbloroplasU and the grains of indigo thus precipitated, Tliis 
f^Utiunship is difficult to uphold* as the prfeSijnt writer has endeavourwl 
to thow. The substance may be found In such tbauia a*i pstbt xylcrn- 
ptyErncbyuia, phloem, fibrous cortical tissue, epklermis rtml in embryonic 
*^ue, even iu the embryo sac. In chlorophylbbearing Usauea, it is di fficnJt 
to tmcQ any relntiomihip between the cbloroplaate aiid the pri!i;ipital4?d 
of mdigOx By this method of locaiiaation it is impossible to bring 
^oclnsive evidDncoto prove the absence of a relation betwesn the indigo- 
,riftlding subflUnoe and the cKloroplaslfi. To establish such a relation other 
of investigation will have to be rcsortod to ” (Lttakc). 
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cuLTiVATioy: 

A ns ifJid Pprhapaanp of thftlfinpl.J(iir|iriHmjT fefttumof 

tmligo diiJtimtioD is the vaniition o( the periwl of oroapation the »iL 
In some Localities the erop h ohtftini“d in three montljs from tiine of sowia^ 
and Lroni this ^ a miaunum up to as mueli us ei^hleou montlks 
poiisibic penoni is maiiifcstod. B]>eaking generally it may be said lliAt 
tlip siyfitem of taking several eutting^^ a year and allowing the plant lo 
occupy the soil for two or evei^ three years seems to have been dk- 
i-ontinued—possibly as a consequence of the change that has taten place 
ill the stock now cliicHy grown. In the ii|i|wr provinces^ csperiallv whfT« 
irrigation prevails^ indigo otieuptes the soil in QEinual rotation with wheat 
or and is regarded aa a catch crop that gteatly improves the soil 
So mneh is this the case that indigo has often been recoinnipadisd as a grwn 
manure to be grown temjiorflrily and ploughed into theaoiL lint in Lon^t 
Bengal, on tho otherbaud^ the apring-soaii crop mils for attention at to* 
Vi*ry time of the principal rice sawings, and it \» therefore an unpopular 
crop with many cultivators. But a far Tfnnru serious difficulty has an«n 
in the produetioti of artififlftl iiidigo. The scriousnc'vs of this aspret mar 
bo at once eieinplilied by the hgurwi of nrea and }iekl. In 11^2-3 tha 
area in alL India was L*21@,7fi6 arres and the tdeld 179,006 rwtv ; in 
the coms^poiiding figure* were 1 ftcn« and 337,404 cv^-t,; in 

L60d,901 acres and 168,673 ewt.; in 1866-9, 1,010,318 acros and Wr™ 
cwt,; in liKWul, 960,376 acres and 148,039 cwt.; in 1602-3. 045,511 
anil 79,207 cwt,; in I9f)44j the area wa,4 473,757 acres and the outlum 
56,200 cwt. Thus in tw'elve ytfars the area under the crop and thn 
dc<^reaflcd to one-thinl their former inngnitude. The most recent fnrrrftn 
indicate that the area deereaawl etiU further in 1905-6, vU, to 583,600 ai'reti 
with a ™ld of 4G,I*00 cwt,, but the estiiimtoci 

452,800 acres, has shown a slight improvement in yield of dye—59,7001: 

Land Tsnan—" It is impossible, in tbo spare atdispoaabto df* 
than touch iiixm the system of land trutuu, Tliere aro cunimoaly 
systiMiiis throughfiiit the indigo district «f Bihar at present under 
rontroL In the lirst of these the planter is the abi«nlute p<jef5ei'-‘^^t ^ 
land, known ns KVat laTids, In the second, an tlir result of the 1®*^® - 
the zamiTiJnn to the planters of certain villages, the factorv cliuni^ 
portion-'iisually ivra to three pr^r bitjha —of the HignEsuds for ^ 

rultivntion of indigo. The portion assigned for indigo 
every two or three years, Tti both these msca llic cultivation is cnpu t - 
labour hirwibv the factorv. In the third, the rai^eif, under no J 

puts a portiou of hie lau-fJ into indigo and soils to the factory thK p 
either on a valua tion of th e standing crop or meaautement of ihs auioun 
• 672 
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The arti ia whieH tt* culti vation of iaiUgo reaches tlietighi#m«volop- 
in»iit is Northern Bihar, the chiol diutfitts of which wru Ghanipirou, 
iluaffarpnr. Darbhanga ftotl Sartn. In these diotfiete the coureirna ^ 
entirtlv' iinUer European manageniftot. In other areas the 9 |)OcialiMtioa 
iu the aiethofb of cuftiratioh and nmnufaetiue is not tarried to tho same 
extend It will bo *u(!iciend therebre. to refer in detail to this area alone. 
Slid in the case of otlwr areas to draw attention merely to the points of 

divertcenoe *' iLoakeJ. . , , j 

BBf/OAt~—Are* Aiitl PfrMtuctloii .—In 19W-5 the total area 
the Mop, BCCorUing to tho -ijfwwftwraf Siotijtws, atiiounted to :2:M,100 
tetea, and tho outtuift to 24,300 Cultivation reachfs* its hi^eat 

developuioni in Northom Bihar, the chief distHcta of which are Champaran, 
which in 1904-6 had 84,000 acres i Mii»flarpur, 35,000 acres; Pubhanga, 
31>,900 atuffflt; andBamn. 18,000 actw. The final forecast for Ifcnga in 
1906 estimates the total area as 137,800 acres and tho yield as 1,323,400 
lb, (11,816 cwt.}. By way of contrast it may ba added that th» 
devoted to the crop in Bengal during 1894—6 was 629,100 acres, which 
I'ieldod 1M,486 cwt, of dye, 

a^Jrar.—" As cuttivatiuu is at present praotised, indi^ forms a 16- 
sons' crop, Prepamtion of the land commences at the ond of the raiiis 
mly IB OdtobBT, m ^oon la the land id cleared of tbe jjrevi&ilft CTBpr It is 
UiON)i 4 ^y plflughod atid Enally ItveHed by the uppliis&tiQti <j£ the 
or hanghar —a lug wcmskI with the lower surfeee iLit or lioUciwirft otawTi 

by two or four bullocks, Uiui*lly tbo isjid is ploughed mwI w^elJftl 
or ‘cotnpBoted * After A few days—* process which may wpoated as 
miay aa fotUT tluies^ In the ujterrahs between the ploughingi ga iig?* 
eoqliofl with ehort atiokB are iwnt over the iandi These iiifiu eollwt 
itttmpa of tko previous Cfop, weatlis ftud such like cnatter+ thus olMrmg uws 
kod^ and at the a&irio time ubo their abort a ticks to bns&k down any elodfl- 
The whole of this process is aimod at reducing tho suifae^ noil ^ * 
Htato of fine diviaioD which will admit a further cotiipacting to be te»iiy 
tflwted. It is c!o*r, therefore, that tho ortent to winch the land ts nlter- 
Aitely ploughed and ' thoH^ ^ will depend m the nattire of the surface 
In the high> light {tumh£\ laade a relatiiraly small nurcihw of plough- 
will he sufficient: while in the low-lyi iig elay 
Clumber will be required before a ftuificieiitly fine toxti^ is obtained- ft neti 
die soil U reduced to a milBcLontly fine state of diviaiOB, the plo^n m no 
misd and the oAofci is only appbed at intervals—^tvfo or three times 
a month until the time of sowings 

The reaaonu for the adoption of these scMnewhat rntneate proc^aes 
^ become pLsiu when certain poenliatities of the soil and climate of thesa 
diitricts are explained. i. i r u 

'’^Indigo is sown at the comrrtcucement of the hotwealher^lat* reb^ 
or early March. Since the end of the previous rains-early October— 
an innppreciable amount of rain has fallen p for in these districts 
averai^ total rainfall from November to May^ Luclusivei is under three 
inrhes. The planter, fchereforCr is entiroly dependent on the nioititufo 
nitftitjKi by tho soil faom the previous rainsp both for the germinatioti of 
ttc seed and toj the sutmort of the voung plant until the break of the rama 
^ luiM. It will ho readily uiideritood thatp with the tempowtUTM and 
hw atmoepherio hunudity which prevail at tho time of sowing, the autf^ 
wil Would Boon lose all moistnio uuksa thii be constantly repleniahcd by 
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a iupplv from the deeper lRyeifS+ Throughout the area the soil rouaista 
of an estiumely fine ailuvifll deposit which esrtcMida down to and below the 
wAter-Invel — 20 feet approximately. It ia thb unuauBl condJtioa which 
makes a rapid capillary movement of water po^ible, 0nic», then, the 
etipeHldnl four nr five inchea which have been dkturhed by the pbugh are 
campactod to an extent which will allow the capillary riM of watnr to 
place with a degree of rapidity aiidicient to keep pace with the cTapDiatioa 
ol mowture caiiHedhytho aon^a heatpgemfiination and aubeo’quent giowtb 
of the plant will be impoeaiblc. It ia to produce the riaccsaary degree ol 
coiiipRCtnesa in the superficial aoil that the above processes are adopted. 
Throughout this period—November to February iueluaivo—the latids 
are kept acrupuloiLiily " clean ’ by conatant weeding^ Sowieg, « ilrcady 
stated, usually commenecft in late February or early March. The exact 
date ia dependent chiefly on the temperaturo* and it is the Tisual eiutotn 
to wait till a night temperature of 6Cr ia recorded^ Once iowing ia com- 
mencod, it is carried on with the utmost apood possible. Under the most 
favourable conditiena the increasing day temperature t^I anon de^ve 
the Buperficial anil of ita moiature. and it 10 neceflaary-—if the plant is tn 
Burvive—that it ahall have developed a sufficient length of root to b« no 
longer dependent on such umiaturo- The lee^l i» howu by mean* of 
drills, each drawn by two bullockB, Brieflyi they* consiat of a trough, 
con taming the aeodp into which small wooden wheels dip. When the 
shrill is in motion th^ rotate and pick up three to four eaeda by 
of shallow holes cut at regular intervuls in thefir ciroumlerence. The swdj 
are thus carried forward end dropped down a elot, by which they are 
guided into a shallow furrow formed by a sham uituated in front of roe 
slot. Each drill has six shares^ corresponding to six wheels sot at 
intervals, and thus sows six litiea. As soon aa the seed is sown a light 
ehoki is passed over the field and the seed is thus brought into inti^w 
contact with the moist soil at a depth of about one inch from the 
"" At the present time S, 12 and oven 20 seers lb.) are sown per 
(aevon-eigbtbs acre}. There ia no doubt that this is exeeaslve, ami it ^ 
difiicult to understand how the practice has arisen. It is quite poasJ * 
with good seoct, to obtain u yield in no way inferior to tlmt ootmsl y 
obtained when using only four seeto (8 Ibd per bi^Ao. Dyinng roe 
weather, growth ia alow, but with the break of the rains this rapidly in- 
creases^ '^e comniancement of cutting depends to a large 
the date at which the tains breaks but ttsuahy takes place about the imaw 
of June. The low-lying crops are first cut^ both because the more abUBw 
raoisfuro has given greater growth and brcatise delay iu cutting 
considerahk risk of loss from sudden fiooding. Two crop are norm^ 
obtained except when the plant is growing in the river bed* where 
of the river renders only cue poesibk, Thcjjc two cuttings art ao 
respectively as the fnovAua and cutting* The crop is entiroly ■ 

cut, and the cut plant is loaded into bullock carts and diapfttohed 0 
factor)^ with tbo least delay poasible. Immediately after the 
crop is cut the Land is ploughi^. This^ witbout damaging the crop! 
the surface open and uneven, and subsequent rain is retamed in 
abundance. After the second entring the laud is ploughed and 
a fobi crop er prepared, as before, to receive im^go in j 
e«a»nn* On airival at tbo factory the carts are weighed, and the 
of plant is obtained approxiiiiately by diEereneep^^ 
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Lawer SexigML —The cliiof crop ot indigo in Lower Bengal ie Beii^ii.1. 
obtained Ixom the annneUy inundated tmcteof land* The:»eed ie uBnaily 
sown brondcaat: upon the maddy banks left by the retreating water during 
she earlv part of October. In the case of the higher laittU only is the 
ple^iifh need and the kndn to a certain extent, prepared. The crop i& 
cut in the following June and July ** (Leake}. 

[n the dktricta of Bihar aouth of the Gaiigea, Patna, Gaya and Shaha- T*a owpa 
bill, the ayrtens of cultivation is cloaely allied to that pmaued in the United 
F^vinc^'. The soil ie nou-rctentivs of moL^ture, and the eowinga are 
earned on chiefly during the rainy &eaeori in J ulyi Auguatn and September. 

Theaaflv rainy-aea^on eowinga are called asarhiy and the crop bom those 
m cut in September and October. The later eowinj^ continue to grow 
tkimughout the year and are reap^ in July and August, when the crop ia 
known as khanli, but that name is also applied to the second year's crop 
fmtn the early aowinga. 

[C7- MonlgoinHy^ Hilt /Mil., 1&1&+ \lu^ S4ia-a7 % Taytor, 

find Sftat. XJom<i, 1&40, 1^2. 135-0; Wwittrtiid, Rtpt. J>ut of 
IR74. lOin 211+ app. ill, vLL-vial; McCann, iJyw a«d TanM laBin 

GriWBTrti* Bwhiir Fwatil lA/i^ I BBS, 243M ^ Reid, and Manuf. 

sflnd^, JB&7, 74-^, lOS-l-t; Banj^d, jlgW. Uutiach, iS&3, 105-6; Vurkkw+ 
im^roi'. /aJ, A^r, JSaS, 257-65 : Raw^n, Culi. and Manuf. of Indi^ m 
5«V.p in Ptant^*" Gaz^, +|uly 2&, IB&B, 155-fl ; Au;^. 5, 180 : Ailg. 12+ 21'^20 £ 

Ati^ 10, 252; /mp^ Ifut Jourrt., Aug. 1800, SOB; BnwBOn, Gardner A Lnyciick, 
l>fet Mchri/anfii, ete.+ lOOl, 172 ; MiLkcrji, Handbook IM, 1001, 4l 1-6 ; 

.4dinin. Jlipi li)Ol-2, 27-0 ; Jam Indijfo, in i4||ri. Joum^ 1»06, L, 

pt Ji.^ 170; Gerntinolwn o/ Jaw /ndi^ in Bihar, in Agrir Joum. Ind.^ 100^ i.+ 
pt+ Eij., 202-3.J 

VStT£D PROVINCES*-and Proditcifon * —The 016* in 1S04-15 D.KP^ 
TAA 107,513 acres i 05,605 acres in Agra and 8,821 in Oudk The estimated 
oiittarn waa 8,000 ewtn These flguias show a great contraction on those x^rov. 
of the priiviouB year. The chief districts in Agra are oidinarily Aligarh, 

Axtiogarh, Balandshahi, Etah, Cawnpore, Mainpuri; and in Oudh, Eyaa- 
had. The linaL forecast for 1006-7 shows a still Larger reduction to ahm. 
<^.S7I aerw: viz. MjSOO m Agm and 5,565 in Oudh, This represents a 
decrease of 75'2 per cent, on the average mea of the years 1900-4, and 
of S3'5 om the average for 1805-1004. 

Commenting <hi these pro-vincea^ Leake says^ “In the districts forming Sm«i sa-p-yiy* 
the West of the Unitini Provinesa and the east of the Panj4b^ the cultlva- 
of indigo for dye is practically extinct. The plant ss, however, atill 
gmwa to supply Eweed to Bihar* The seed is sown broadcast after the land 
W ^en irrigated and ploughed during March and April, and in those 
^fhtricls whet® dye » manufactureil the plant is ready to bo cut in August, 
is left in the ground till December if seed is requiml. The pioce« (d 
djfl manufacture^ whesfe praetiaed, is essentially similar to that of Bihoir" 

Acfojcdir^g to Duthifi and Fuller [Field and Gardea Cr&pe, 1682, i., 43-^60, 

J- «i.l it may be sown either in spring or et tlie commencement of the rams. 

In the first case it la called jamomi or ckaUi, in the second amrki^ Jamoiea Two cs»^ 
j^igo is ready to rut in August, awrAi a month later. La nd under jamovo 
J* a rule ploughed up imino^liately the crop is cut; ojarAi indigo Lb left 
m tbs g^uhd till the following raina. when it uprings up again and }dehlfl 
4 Mujiti rop^ Generally it id sown alone, though occorionnlly mixed 
with judr {.Sori/hnm rurfftirr) or orAor rfrif/JnwL and is 

mnminded with a border of cfl*tor or mn (hemp)* A Wm js prepared ; 

DQi where copious irrigutton b possible, murh of the cultivation is on the 
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ligHteat poAsibk aaiid. Four plDiig;blng5 nrc hdd advkablffp though Eit- 
qucutlj ill canul-irrigat^d dietfic t« th^ Jt^nsiv-oa only oiis. For iarmm 
indigo tho groand mmt bo watorod before ploughingp n hik the oAiril'i 
fields uro not plougbed tiU softeiied by the rain»« Tbo crop mui^t b« kept 
free of vi'eeds, and two weeding^ At Ic&at are required. The ooet of cidtL- 
vating ail aero of jamowa indigo^ to bo cut in Augyet and followetl by a 
rttbi crop, is estuitatod at Es. 15 -Ta. 

[C/. Atkiraiijfi. ^7. rrQiK, 1^75. ii.. pt. L. 37^1i. +23-4, +72-0; l&Tfl. 
iij.,pt. fl. 2311. 307-10, +C3 j iv.* pL L, 03^4. 2St ; Wright. Ajri 

CeimpOPT, 1877. 2B^30 : Buck, and Tan^, 1878. 1-12* 0^04 ; Reid, CuJl (r«f 

Mmuf, oflttdi^, 1&87, 81-0* 115-21 : DUt O&i, U. JFVw.; ^riiL A^pa.l 

CENTRAL RROViNCm ANO BBRAR. -Anm and Pruduciion.— 
Only 1 10 acraa were reported in 1904^5 Ha lindcf indigo, these bdrtg irt the 
distnets of Biildnua. Hoehangabftil. Nawiiighpitr nnd Chanda, In Akola 
the seed b &own about the middle of the rainy ieason or latter half of Juljr 
and the plant is ready for use in October or NflTeTiib«r+ when the flewem 
begin to form. [C/, Side, Dyct nnd Brraf, t.] 

PANJAB^^Area and Produciiom — The estiriTated area in lfl04-^ 
WAS 53*000 atim. and the >ield cwt* The large uiteieat in 9c#l 
cnitivation aecnunts apparently lor the disproportion of yield to acreagp. 
The most important distrieta are 51nltan> MiiEafiar^hi Dera Ghsxi 
Khan and Rohtak The htiaL forcoaat for 1906-7 eatimatea the area at 
62p30D acrea. aa against 67,500 in 1904-6. Thin total is shown to E» 
19'3 per cent, below the decennJal average. The recent effort by the 
planters theinselves to produce apocially ioiprovied new ^ed could haw 
had no other eouaequence than to disturb and possibly ciiitail th« 
demand lor Kative seed. The following are the retumfl of seed pro¬ 
duction In the PanjAb for the past four vears:—1904, 1,673.500 swta : 
1906, 1,785,000 aoer^ ; 1906, 3*227,600 seers j and IMT, l,m900 seen. 

** The easterly districts of the PnnjAb should be considered in CDnja:^^en 
with the United Provincea. In the west, howevOTp In Multan, Ifera 
Khnn and Muzaffar^gorb, the methods are vetr primitivep and the 
supplied is the purely Native trade across the north-west fciiiitrtn 
plant is sown on irrigation, and hence the date of sowing depends on thai 
of the opeoing of the canals—uauallj daring 5fay. By hfeptember the 
crop is ready to be cut, after w hich the plant may bo plough^ up or Itft 
for a second, and, sometinicfl* even a third, year." “ Lands subj^t to nver 
inundation are coasidered unsuited; in otherwonia* aprejudjceexistasgai^ 
OTer-inunfi&tioiL The land is prepared during the cold season jf 
wTuler rains, oad sowung takes ptsce from March 1 to May 16- The ny 
i» 6iat Hooded and the fteed!« scattered broadcast on the water- Imgati^ 
is giTcii overy^ third day till the plants wti sboat a foot high, then eve . 
ei^t or ten days ** (l^ke]. [&/* Morris, Cuk, and jl/aw«/. 

Mooltan, Gaz. .\looUan iKsf.* 1863^, app. A, 161-6; Panjdh IHsf 1 
RAJPUTANA AND CENTRAL Small quantities nJt 

in Ajrnjf and in the Native States of Jaipur, Mafwar. Gwalior and Toil 
In Ajmir (he aeeti is sown braodcoat m the month of Jun& or ki so^ _ 
the rains set in. lAlien the young plan^ are ahoV'e ground the iP“ 
weeded out by a proceas of hand-hodng. Reaping commence* a 
October* ^ v C 

BOMBA Y AND SIND. ^ Ana and Proefact/oo.— the late ^^ 
Ocannep then Director of Agriculturep Bombav. wrote in bia Annual 
(1865-6, 36-^7) that-*^In the 16th and 17th eentnrias. mdigov ■ 
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ta wnmin till the nest heavy fihowvn^t when the s^ed h sown m mws* Ln 
about a uioiith seeding cowraeuc^- On diy lands the <^rop h otitirelv 
(bpendont on minTaU. The first cutting is takcii three or four rnontb 
after sowing, and a second and thitd at intervals of three months after tlie 
first. After the third cuttiligp tbo plant is allow^ to aeod- 

Wet cultivation is alao carried on in the neighbourhood e£ tanka or 
wells. Near well* with a certain supply of vrator, cultivation is c*minfiii»d 
in March or April If the soil is loose, the seed is sown without any pisvinJi^ 
ploughing ■ qtherwbe^ in the Ticmity of tanks, tha land is wntoted, pleugLsd, 
and smoothed by a roller. It Is then oianuredp watered again, and tha 
seed sown when tha Land has dried- After genniuation, the crop is mpi- 
Urlj watered at intervals varying from a week to twenty days. \V 
commencee a month after sowings and tho first cutting takes place in thiw 
Of four montha, the second three months Iater« {Cf, Shortt, 3 / aw. /sd- Agfi** 
1885p 9 &- 13 fi; Mem* on Prog. A/adw iVrj., 1893, 69-71; CoSp 
North Arcot Ditff., 1895, i., 21^-} ^ 

BURMA AND ASSAM*—Area eifrf Pr^nciloo .— Indigo is cuJMvited 
to a very Umitod extent in Burma- In 19&lr-5 thoro ^ 

Upper and 58 in Lower Burma. In Upper Burma cultivation is confined 
to the districts of PalHjkkii^ Lower and Upper Chiudwin and Sagmegt 
and in Lower Burma to ThaycCmyo- The gravest suspicion^ howayer, 
should bo euteitaitied in accepting the piiblbUed figures of area os h^g 
The description given by Ifr. H- A. Loveson^ m a 
note on the dyes of tho Southern S^n States, at all events. 
or no doubt that much of the indigo of that country is derived from 
Strotrilfintheii. In Chuidwin there ore reported to be two crops, 
wet- and the dry^wcather* The wot-weather crop is sown in June and 
collected hi July and August; the dry b wwn in Octeb^ and c&l 
lectod in December and January^ Aw indigo plant is also saw 
flourish at high elevations in the Bhan States. It is remarked ths 
when cultivated in the lower vaUeys it is generallj under the 
of trees, and wfaeu grown on the hilhit plots of ground ore 
at the bottom of steep valleys. Brackish sod U regarded as 
suitable, and the ground is not manured- It is not grown from ^ 
at the loginning of the rains the shrub is cut to tho ground., the lo>^ 
port of the stalk thrown away, and the upper part with the young 
planterl. Two or three pluckinga ate considered a fair averogv 
though a welhgrow'n plant may afford as many as five. Most of imk 
statementeg it may bo inferred* deuote Strotf(tf*nfhes^ ’j h* 

Turmng now to Absoiw, the cultivation of indigo may be said to 
practically nou-exbtent. The groater part of the indigo dye of the 
is the produce of Sfr^MhUniithett and not of ^ 

In many respccta Assam and Upper Burma show a cloecr approxima i 
to the conditions of South and Central Uhina than to thoae ot in ^ 
Aocoidiugly Assam, in the matter of this particular indigo-yiol^? P 
may be spoken of as the most western portion of the area of 
(duthen jia^eldi/'oKn^^ a plant that is from there diffused east aou 
throughout the greater part of China and becomes ons of the uiw 
tent sources of the dye in that vast empiNu [CA Levesou, 
ill Souths SAnn ^toteir. 1866, 2-6; Dunceii, Ik^ and i" ^ 

1896, £8* 29; Farlett, Rtpi. SeitL Oper. Siting Disi.^ 1603, 

.HaoifjrTS.— GeuexaUy speaking the only manure given in indigut 
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tto-n ia the reftww oi the indigo pbtit termed procured from the faetory, 

Artific^l fuanurca have ™id& little headtfray, and even with the aimpler 

^?rti^se»^ such aai limen gypaum and nitre, there La uncertainty as to their 

efficacy. In thia coiLnection attention should be giveu to the results 

ehtaiW by Mr. C, RawsoUt snTDoiarised in his final report to the Biliar 

ladigo PlaiiteT«^ Aftsocintion, piiblished in 19CH. Aa a rule indigo sKiils 

Were! found defident in avaLlahlfl phosphorio acidr and responded reimiDcra- 

rively to treatment with luperphosphatei honemeal or other phc^phatic eui«pt»™^c«. 

m£iium!i. Xitrogcnoiia oianum were generally found useful when applied 

akmg with phosphate;^. Hr. Hancockj working at Baking Serai under 

Mr, Remard Coventrr in 1^1 Indigo Impr&v. Sgndicai^ 1901)* 

arrived at the same coneliisionSh The value nA maavre of tbn lefuio plant 

(*?i) was al&o investigated bj Eaw^otir with the rceult that he came 

to h^eve that in many cases it was aa valuable us the indigo produced 

by the factory. Mr. W. Fopplewetl BLoxini next tcwik inquiry into 

the Kubjieot of indigo improvernent by scientifiD oianuriug. In his report 

to the Government of Bengal, 1905, on the work carried out hy Leake and 

InmMlf at Baking Semi (in 1903^), he eummariacs hk experiroeutfl and 

rwdtft. The chief foatmo of these may he charoetemed as the supply of 

TincuA carbonaceous materials to indigo soik with the view oi ascer- OurtmHvn 

taining their efilert oil the growth ol th* nodule bacteria- The period of 

Blexsink experiments wos^ howeveri too short to allow of any very dednito 

coticlusions. [C/- Voeickef, /mprov- Ind. Ayn*t IS93, 10€* 112, 25^, 2fl0-l; 

Outmpore Farm; BelgtheiL, y^w. So. Jawi, o« Indigo, in 

Ihpi. Land J?ec. and Agri. 1905, vii.“ix-] 

Dmufftn fa /he Cmp-—* Under Cavourable conditions; the young D^ngera. 
plant will appear above the surface on the seventh to the tenth day, from 
which time onwards it ia expoeM to many viciisitudes. It is no unoommon 
oecumnee to find the de^tructioii of the crop to be caused by a shower of 
Him It has already been explained that the young plant is dependent 
on what may be tortned ‘ bottom * moisture for its early giowtJa* and 
en the condition of the soil which jnakea this available. The ' coni'- 
picting " of the surface aoU leaves a loose* dry layer on the surface which 
■Pla to a certain degree os a check on evaporatioii. The efiect of rain is 
to do away with this dry layer and to efttahlish a complete capfllaiy system 
to the ab^lute surface. The ultimate result is a rapid decrease in the 

of the superfleial soil, which may ultuimtely 1^ reduoed to below sortici CnmL 
tU Uuiifc at which life can bn supported. Under thene circumstances 
*lie cruet must be broken even at the cost of destroying half the rrop. 

usuallyeflocted by the use of a light rake, or. In the case of a very 
|%ht Gfuit^ by brushwood drawn over the surface. A prolong^ spell of 
west wfnfLi, such os are common during Aprii-May, in spite of the 
PwautionB taken to conserve the moisture, reduces this to below the 
bsedful miubnujiip and in this way the greater part of the crop may be lost." 

As regsrdB pests bttle can be aakL The larvio of numerous Lcpitop- Pests^ 

'^■a Iced On the indigo plant, hut in only one case are the ravages snJficient 
csiute serious damage. Under favourable conditions the larvte of 
^4-cjrer^ir appear shortly altar the young plant has broken through 
^h<! soil, and before what is known as the ' T-leftf ^ stage is rcoohiKL ^ Plants 
J^acked wiD be entirely stripped of their leaves, and a second sowing may 
•^snecesMuy. In bad seosoiui this may also bappenK ami neewitato a 
towing. It seems probable that the ravages of thLt peat ore only 
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INDIGOFEHA 

Wat ProceftB 

Bflrionfl in tbawe Jatnb which have bwn aown in indip for sevaEaK yeua in 
stK!«e&«inn. and that a rnaaoEialilB syst^ni ot rotatinn would itKliice the 
injun' to a Dcgligibla quantity*” 

""Of other inisect p&ita which asaume danj^crnuB propartioiu, thm » 
aphUa. an J iffiii* and a bot little or nothing ia known of the life kuteriH 

oi either. They both attack the young plant, rendering it stunted, and 
the latter, by [Iratraring the mesopbyll of tho cotyledana and ilm foLia^ 
leaves^ may kiUi the entire plant" (Leake). [C-/. Lefruy, Canrpdkif 
JPm/j of Indigo in Bihar, in AgH. Jmra. Ind.^ i., pt i?., 

3aS-5U.] 

Yiold. Ounurit Mn4 F/eW-—’^Oising to the oDineToiui variationB In the fsact 

area denoted by the term higha, and to the confusion coiucijaant therwE. 
it lA almoit, if not quite, impoBsible to determine with any degree of rrr- 
taintr from the ptlbliBhed returns what ia a normal yield of plant and dye, 
Under thoss droumstancBa it aecmd beet to givo the rettirnii for a porticiilAr 
concern for which the figures are nvailablo and which^ being sitinted in 
the centre of the indigo districts of Bibar, may fairly be taken as nermak 
The period from which the averages are derived covens a term of eleven y»w,i 
piMtitmtinhi viz. from 1@92-1^(>3. This shows an average of SO mauikds of plants per 
am for the mmh^n catting, and 35 maunds of plants per acre for the kknnti 
Of* w Uw Aeit. entting, while the dve DiaDifcste eii average of 16 lb. per acre for the year. 

in the proportion of 11 lb. for the mor^un and 5 lb. for the iAunfi cutting. 
The flactoations m, however, vcj^ wide, for pl*nt per acra 1^ 

48 maunds, and for dye, 25 lb. to 7| lb ’’ [Leake]. 
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MANUFACTURE. 

WET FROCESS *—For the manufucraru oC dye from the plaiit. the 
wet process is uow almost invaTiably adopted. Brieily this consists iu the 
extraction from tho plant of the dye-jasldiDg princlplo by at^pififl 
water, and the precipitation, from the extract so obtained, of indjgo by 
expcKfurf? to air—Oxidation. As the amount of plant which must be dsily 
.beeped comas to some hundreds of cartloads, there arc certain BSSflotisw 
which must be considered In choosing a site for a fsetury. Chief smoEg 
thcAe is an abundant supply of water i and a factory will nevet+ 
be found at a distancG from a streani or large lake^ ffom which water esfl 
be pumped into a Urge tmik^^—JfAn&xftoA—placod at the highest point of 
the factory* From this tank channels conduct water to the etcopiug 
a row of brick and cement-Unoni basias, usnaUy about 20 feuf sguarn apd 
4 to 5 feet deep, and about 15 in unmber* Below tbesep and coffespo^J^ 
with them in number, are a second row of slightly shallower vats calW tlw 
beating vats. 

“ The plantp on arrival at the fsctoiy, is loaded Into the ateeplng v*ti 
and, as soon us each vat is fullp ia battened down by inoaoB of bcaia* 
tached to psgit set in the aidea of the vat. Water is now run in untii 
plant is just submerged, and steeping is allowed to proceed for s prnwi 
varying froRi 12 to 14 houco. The liquor, which has by this ticue bscotaf 
^^liowish green and almost fluor«fCent, is now run o3 into the 
beating vat. 

** Bitting is effected in various ways, the sole object being 
as thorough an oxidation as pu^sibie. fn the mote primirive metli'Cid _ 
to 12 coohee enter the vot anQ procoeil to beat the liquor with ^ 

to one cud of which flat diara of wood are attached. The process ^ 
pleto after about 1^ houns^ continuous beating. With the introductio 
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Europeafi ifldLiatzry in Iiidia, the Xntiv'ea uhauld Jmve quietly contuui«d 
their own iDcthodj n£ mnnuiaetiLre, obliyiouB ot or indiScfent to the Hamer- 
DUa patent procnssea and appUances brought out by their European rivak 
By the flry method the hiuidlea of freahly cut plant, iuatead oE being con¬ 
veyed directly to the factory, are dried and the leavefl ae.pnmtfHi Erom the 
stem by beatiaij^ When kept dry the leavea turn in the couw of a feir 
wecla from green to a bLne-grey colour, Thny am then Bubjeeted to 
atecpLng and (ermentatioi^ when the preaent in the pli^t 

throngh hydtTolyBie into in^igoitn and ffniigfvcm. The fine green liquor 
thua obtained ie then drawn oft to the bcaating vat, where the matand 
indigo is precipitated and i!a.b$cquently ooncentr&tod by boiling and eom- 
pies^ed into enkee and dried in the uaual way+ But for iha adiilteratiEmn 
largely lesortod to by the Native manuiactyiecji, it itcenia ffdrly certaia the 
diy'-syst^m indigo would be fully as valuable as the wet, and in some 
metpects have distinct advantages* Thb is exempli Bed by the fact that it 
is preierred even in locaUties where the dignity ol drying becoiuefl saiicia. 
For a small Hianufaoturer it haa the great advantage ol being at leaded to 
at the moBt convenient timc- 

Tbe rationale of indigo noannlaetiiro may be briefiy and pomtedly 
told* FenuenUtioti and hydrolysis of the fonnd m the Ateepinp 

vat takes place. The iAdtg^itn prodiiDcd is reduced by the lo 

(indigo w'hito]^ and thia dissolves in the aiksliue liquor. 
Through the beating tliat follows the h^riAdig^hA k reoxidisedf and 
digeiin precipitated—being insoluble ui the alkaline liquid* The yieM k 
about 0 2 per cent, of the weight of the plant. The addition oE ammenia 
the vat ia frequently pmctiecd, w ith the result that the yidd b kigdy 
mcreasccl, as the formation of aminoim by the fermentative braddiig 
down of the indigo is thun hindered. The indigo abtamed in thia ntamiet 
varies greatly in quality^ It* content of indtgBlifl ranges from 20 to 
per cant., the average being M to 50 per oenk The remainder conalrta oE 
ashp 5 to 20 per cent, i w^ater^ 2 to 8 per eant. ^ fAditvtinr 2 to 4 per cankp 
and various ameunte of itidigo-brow^n, indigChgluteiip and carbohydrate^ 
The value of the blue depends on its content oE tAdrgt^f'n and 
[C/* Blount and Bloxam, Chm. for Evujin^ and Afanu/,, 330+] It k belwveu 
the presence of gives the more pleasiiig teault of the natural a* 

uotnpared with the S}iithetio dye. 

Mr, VV, Fappkwell Bloxam (who haa devoted much Attention to ^ 
study of the chemistry of indigo) read a highly instniotive and vaJu*!^ 
paper before the Society of Chemical Industry' (Yorkshire Sectiefl) oo 
August Ifip 1906^ and still more recently a further paper before the London 
Section on November 30^ 190 Tp The last mentioned k written by 
in collaboration with Dr, K. Gaunt and Mr. F. Tliomas^ and k spedaoj 
deecrihed os att annlyais oE iudigo and oE the dried leaves of /* nrrrrt** 

ft La, thereEore, desirable that readers anjdoits for inroT^ 
mation of the nature indicated HhouJd consult the papera iirentioaed- 
it may be usefut to give here the few couclitding rtmarka in the fiwk 
these seem to give an indication oE the direetioo and purport of Bloiani s 
investigations'—^ 

From these riHmlts^ it will be sl^cn that if the percentage of indigotai 
contained in the whole plant (oidinary varietiea) be takciip ^ 

reasonable^ at per cant., then from consiiicration ol the 
plant Bleeped and the Indigotin recovered in the finkhed cakep the hig^t 
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iffideaeyattftiiied doea not react50 pcrcoiittOE the toUlimliijotia obtainable, 
whikt the average efficiency oi the "ino^ui ‘ u 25 [i«r eeiit,, fulling thence 
te 12 ^ per cent- (cake No, 2). The attentiott of the Government of 
Ituiia w-ill bo called to thia waatcful method oE manufactiiM, with a 
view to the long-iioedod improveinonta being introduced to India without 
dekje” Gotitludjng the second paper, Blojeam and bis collabomtors ob- 
“ Being now in the poaseselon of some 150 gr™. of vrvistaJbBod 
iodican^ wo ore ondortakinga BoienHfio^titdy oE its quanlitatiye converaioiL, 
by various mothodHj into indigotin^^—with the view of improving the proce^ 
of manufacture at present in use in India, The reauJts of our eipcri- 
Euenti all tend to show that coiwidfliable improvoment remains to be 
iiLiJe in the cfiiciauoy of the indigo manufacture, and poiiit to the 
fact that the efficiency of the proeoas io for lower than is cumntly 
stated/^ Bloxam submitted his final Report of tAe Resemch Uorh oa 
Indigo to the GovemniorLt of India in 1^06, 

[€*/. Buchjmaa-Hfljwiltciii* jStet, Ak. i>ino^ri 1SSS, ^7-14; 

Mkrtin, HiM. India, l&38p £S., 9&5^!Ml; RvW. Cidi. and <jJ indtffO, im, 

#iH3, 74-&0; Nicholbi. Tritp. Agn.* 2B6-9; BriUi^ Man. 

1884 i Soe. Ch^nL April |0^ 1894, vlii,, 3Bt; Oct, 31+ ' 

F*b. 2^ IDOl, 3 i 3 t.. 116-7 ^ March 31, 460-7 ; SepL 30, ^6 ; 16. 

1902, iiL, 60 j ; Etpt, an Uomiiy't Indigo, 1805* 1801^ C*™, RtjA. eo 

Foifnt SiEcalc ProCtM 0^ Indigo Givrdow wid 

Diet Dv€ 4, *tc., IMI, 174-80: Perkio, Cand^Him ty^hyi*go Ij«ii^, 

1. 1900, fxiiL, 7-9 j Ncv. 20, 111-2 : J^ 2* mj 
Cmtr^. a L^JSiodt d« ia Fabricoi. i’Indigo, in ^i*^. E^cn. L ind<^GAinr, July 

SViyrifETIC tNDIUO.—lt would be imposaible to deal here with 
ibe diseovety and production of synthetic indigo, Aa a 
hhtorie interest it may he mentioned Uiat Perldn was tin 1&56J the 
ongiuGil discoverer of the coal-far dyes* hiit^ hke Green a discoven^ stiil 
litcr^ they were not fully appreciated until they bad reached the Nether- 
Isnela and German laboratories- Hence for a good many yeara past the 
setiheial dyes have proved fonniJable liviJs to the natural cola^, aud 
even in the case of indigo have begun to curtail the w'orld s demand for the 
IndLan article^ Already the exporta Ironj India have b^n reduced very 
Hflrionsly. Crermany, for ftia mple^ has practically ceased to import vegetable 
indigo, "and her exports oE the artiheial products to all countries w'erc last 
year valiud at 25,000,000 marks <£1,250,020). Tills is remarkahb, Ming 
that the first commercial manufacture was only mad* La 1891^ According 
to a Ti^rt issued by the Badische Amlin and Soda-Fabrik Company, 
profits were iti 1003, £583JBT, and in 1004, £544.036. Thus it 
appear probable that large sums have been realis^ from the sale of artificial 
iodigti. The imports of aynthGtio Indigo are mainly from the Nethertanew. 
These cam* t* RS91 cwt., valued at £143,613 in 1902; 17,752 cwt. in 
1903 ; 19,458 cwt. m 1904 ; 32.246 cwt. in. 1905; and 39,042 cwt., valued 
£147,325 In 1906. ^ ^ ^ . 

TRADE /jV /jVDIOO.—I n a dispatch dated the MOm of 

Bifectars coiigtatulated the Indian GovernmeJit that, as the Britiab ini' 
portA of Bengal indigo increased, those £rom the Spanish aud Fltslich 
^oloniefl declined, while at the same time a large export trade from Great 
Britain to the Coutincut had been catabliahed. That re-export trade 
uuQunted in 1790 to cloae on one million pourw^ oE the dye- Such a 
brilliant result^ when contrast^ with th* depnasiou that has been ^t 
uver the industry, within the past few years, is highly significant. But 
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Mitb llie stniefnent of former tran^Adtioiu^ givdn in tW 

Didfonar^, it marfluffico to review here, and very brtefiyp the return; ol tb 
pMt few years ;— 

Exports .—The bulk of the foeto:^-inade indigo is erporte^l Indi; 
Ufl«a up only the moftt infoHor grades of the dye. The retania of for%ii 
trade thii& %’eTT nearly Qxpr«i£» thd total production. The year 1594^ 
ahowod the highest production credited to the Indian industrr, vii, 
23T,404 cwt., product^ from l,6ftS,(H2 acres. Up to that point the proa’ 
perity was almost phonomenal—-a emtury of advaTiceiiLent, in spite d! 
numerouB local uphea^'ala. Hut the year following the fiist commeicid 
production of aynthetic indigo the crash camo^ and from that tinn; 
thoro has Wett nothing but continuous curtailuieuts. From 1894-5 

down to 190&-7 the reconsi is^ in fact, a very melancholy ontn Ths 
exports iu lfl&4-5 were 166,306 cwt>, valued at Ra. 4,74,50,1S3» and in 
1&90-6 they were 187.337 cwt„ valued at Rs. 5.35,4GJ 12. But the tireh>! 
years following ahow^ a coutinuoqs decline, until in 19<>&-7 the export! 
wertr only 35J02 cwt„ valued at Ks. 70.04^773. Commentiiig on Ehi# 
subject, J. A. Bobertson (ificc. Tmde /ad.. 1904^5, 28-9)^ at that tim* 
Director-General of Statistica in India, wrote: “ The unrmutcnvrative 
jflvd to which prices have been forced dawn by competition of syottetw 
indigo has reduced the indigo plantbtiorui of Bengal to less than half ths 
area they occupied ten years ago. and over the whole of India the rednation 
in that period was 66 per cent. Plauters in Bengal are strengthening their 
position by cultivating other crops in addition to indjgOp and they ea4t 
CAtry on a contoat for supremacy with synthetic indigo for many yeara" 
The season of 1604 gave a very poor yield, the deficiency compart with 
the previoujs year being estimated in the offimal reports at 31 pec «ni. in 
Bengal and 45 per cent, for the whole cn5p+ The total exports of 1904-6 
are leys by 18*4 per cant, in quautitj% and 22^4 per cent, in v^Tne, than 
the exports of the previous year* The fall in the average price ™ thuj 
4 per cent., and in Calcutta the foil was inore marked in the Ijcttur Idndi 
than in the ordinari'' qualities.^* 

Turning now to the countriaa which have drawn on India for their 
supplies of indigD, Great Britain farmetly hended the list. The crp0fi> 
from India to Great Britain in 1875-6 came to 72,494 cwt.; in 1883^ 
64,204 cwt.; in 1695-6 to 56,215 cwt,; and in 1898-9 (the year after tie 
produrtton of avnthetic indigo) they dropped to 30,973 cwf,; ainc^ whirt 
date they have steadily declined nn^l in 1904-5 f hpv were only 10,743 cwt ’ 
in 1905-^, 7,749 cwt. * and in 1906-T, 7^942 cwt. The record of the Unitt^ 
States is somewhat similar, though on a smaller scidcp In 1875-6 ttc 
share taken by the States came to 4^089 cwt ,; ten voars later it hecaiM 
20+737 cwt,, and fttun then a decline has been obscr^n^d until in 1^05-* 
the amount taken was only 1,530 cwf*, and in 1906-7.1,258 cwt* 
on the other hand, has presen'ed a fairly cornetant market, but it has to w 
explained that Egypt takes mainlv Madroa drydenf iniiigo. In IST^-^ 
it drew 577 cwt.;‘ in 18S&-6, 11,^1 cwt*; in 1895-6, 13.965 cwt 
1903-4,15,376 cwt.; bi 1905-8, 9j02cwt*; and in 1906-7. 9,195 cwt* ^^li 
most Continental ronntrica the decline in the demand for Indian indigo h^ 
been most marked* Germany took in 1395-6, 16,929 cwt.; in 1903-4* 
1,776 cwt,; in 190o-4, 487 cwt.; and in 1906-7. 523 cwt. France 
in 1895-6. 2L0I1 cwt.; in 190JM, 1+675 cwt.; in I905--6. 670 rwt: and 
in 1906-7+ 541 cwt. Japan, which lor several years had been one of I * 
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cbic^f iTurketa, almost coasod to import in 19CM-5. This, it a bolioTcdt 
WM a coiiacqtionce of th* aifferential taxation wbioh took pflfcct 

from. April I, 1903 and impofted an ortm tax, eqml to 1-55 pcote pur 1L» 
on Indian Lndi^, which both Java plant indigo and Geimauf syntli^tio 
imlipa caraped, plftoing an inaupportahk huiftlon on ih^ tmdo; but now 
that Indian indigo has been treatod on the mostdavoured-nation baaia by 
the ConventioD with Japan, which came info force on March 15, 1905, 
there nmy bn aome revival o| thn trade. German ayiithctit: indigo hoa, 
howevcTp now aequirfid such n dominant position, and its higher percentage 
&f calonring matter still retains for it Jiueh otivantage by reason of the 
duty being citarged by weighty that India will £nd it dUScult to recover 
lost ground (Robertaan, Lc. 29). The exports from India to Japan in 
1906-7 were l,800cwt, [Cf, RrjJt, Vhamher o/ C«>fliin., 1909-4, 

163-8.] 

tnicrnsf Tratfe+—Turning now to the ahnnes taken by the proA'iiicca 
of IndJfl, In 1885-^3 the total exports were 132^495 cwi., of which thu 
Bengal share was 76pl0& and the Madras 45^830, Ten yeapB fater {1895-6} 
thi^ total exports were 187,337, of which the Bengal shore was 111,714 
ind the Madnia 02,425 cwt+; in 1903-4, 60,410^ of which Bengal furnished 
and 5fadraa 24^414 cwt.; in 1905-0, 31,186^ of whirh Bengal aup 
plied 19,002 and Madras 7,756 ewtn; and in 1906-7,35,102, of which Bengal 
contributed 19,309 and Madras 11,159 ewt. The exports ocrosa the land 
frontier ftre not verj'' important. In 190^^ they c-ani& to 4,673 cwt,, 
valued at Ra. 4,70,203; in 1905-0 to 5,275 cwt.. ^-alued at IIb. 5,20,431; 
aod ill 1906-7 to 3,518 cwt., v^aLued at Rs, 3.4T,34L The most important 
reoehring countries om Scisfan and Dir^ Swat and Bajanr. Formerly a 
IsTfe trade was clone in expoiting indigO'dyed ^>ods from India. The only 
■nmvml of this ia the export of blue cloth from Pondicharry to French 
China—a survival ducj apparently, to the French protectionist enactments 
in favour of her colonicH. 

imports.— A startling peculiarity of the present phase of the Indian 
traffic in indigo may be said to ciist iu the oircumstancie that a small supply 
fit the dye is annually drawn from the Straits, from the United Kingdom, 
^Igiuiu and Japan. Thero is no mention of eyn then tic indigo being 
itntortcti, and the amall foreign supply may be to some extent mturml of 
fudlan indigo. The iinports in J9NCI5-6 were L244 ewt.^ valued at 
Kt, UI2,213 ; and in 1900-7. 2,392 cwt. and Rs. 97,152. 

INSECTS {INSECTA); Fa. Br. Ind.; Hampaou (MothiL 
Bingham, 1Taj|Mr ond Bees tHymeuoptera), i.-ii; Distant^ Btig* {Rhyn^ 
cbota), i,; Watt, Products Dmtfed from dnimof Ktngdjm (IumcU), 64^ t 
i^wdbLefroyj Rconomiu ETUomoh^, in Jaum. B^k A’ar. Soc*, 
^.,432-14; also LocusU in India, In Acn^ Joitm. lad., 1907, ii., pt. 
UL, 238^, tt. xiv-xx* 

With the ticwpticn o£ the oilkwiiLrtiiS, the b«av tb* edchuaoal, tha loa ood 
™ gaU-roTming iEiaect% very ferw othpCtm can be regarded 01 cf ACPPQuiia viJuh. 
PfifQrtTiniitcly H very lorp^ number of iiwwta fom through the depra^ 

*«tiaiii they ftfTcct on ctodb, atom of food, mdiifftrial matonnla, monufiictuTH. 
*^wi0ric, etc, Maowoll-I^roy hflO aet. forth fn a lucid manner the ^ifkc-uhioa 
™fe boiDt, the «ntamolc|riJt in India who may have entrurted to him the 
Uofl oiMi nltitioa of the pecta of the flaklH and forevts or the dB«i%T«ry of beneflclol 
The inioct* have to be identffied and in many oaeea HientificaJly named, 
I bgir life-hiiltOtiM worked mit, before pnctkol augsijefftkinfl an? pOMiblo. 
iqronghont the p»eont puhliuetkKEi the dl7ort hu been made to reccml the rtoulCe 
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JtltiMiwl uiuiiQr the qf tlio prodoctB cqncenud^ iii^h i4 ^*i-lPJ^vnfl 

f -nnirriJf* (^'qA)| ote+ But IQ adiUtkiit4 tbo foUuwiiig wtii^ludbAt 

witJi inflect ecuuqmiqjprcHlucta:— 

Bcca'^wiiiSCp Doxiuiiiy iind Htmoy {flU# pp. 12S-9). 

Cocfiiu dflotlu OoohldMJ (pp. 34T-'G^)>r 
(pp. ^S-1013}. 

TjLchmrdifl irpp. 

tliwav hpwflVM, ttirflcq flffl a fevr oth^r inwtfl tliftt nttriw^ 

altunt-tan. Perhapfl tha moat important u the t#c9ql7BT^ Thifl ofLm provQfl m 
dtltriMitive tliat fltranuoufl o^arta becomo nDcusBU^- to refftn&in it, la anter 
to aifi in their ideuti^ootion^ MaxweEI^Lefmj hea- recentEy pnbliahlKl im in- 
tereatic^ account of the lifir-hiBtorifH, with fuU^pa^ iJuatratiuiifl, of thfl tvij 
loeuffte Imown tu ludifli, vie. tho Bombay LooPirt luid Ihc North-Wont LociUt. [Tlw 
following pnprnt tlppMU^ in The Atp-ieuUurai Ltd^er duuthor amJ Cqt«^ 
Dried Locrfttt tjr fe^od fitr and ftenv* 13 fl 3 , No. 11 The ^uJ&fliafK 

Va^er, No. Stawart ^tockmw, A B^ue of OroMthoppm in 

thi C, rrtrt?,, J003, No, 3p SO-iJl; Blaywall-Lefrciy^ £fepf, jlpri, /fwf., iWMpi, 
No. 11 IPD7» Li, 12S.] $ly Joarn. /luf,, n-, pth ii-, 3CMJ) givw a bfwd 

forecflflt of a report tthortJy to appear on the riEsaultii attorned in India with thfl 
liKUETt paroflitic fimguH. 

The wuig^toflOfl of Iho boOtlu rlir^r^ are Iflrgely cmpJojTid 

lor omammtiil purpoeaH ia ludin, and um especially worlcad up m artidca d 
dmae produpcd in MndriM and Hyderabad^ or nro uecd in khtis-khoM foMsi, atr. 
id An Jad., 30&, 313* 38<>t Watt, Jnd, An ai Delhi, IWX 

lai, iia«, 443 a] 


iy., 470 ^. 

WlM Pf^bKh. 


Jalap. 


IPOMCEA. Li»». i F\. Br. {»d., iv., 13C-315; Prain, Brng. Pltai*. 
1903. il., 731-7 r Cooke, FI. Pns. BosA., 1905. ii., 241-63; Cost* 
▼OLTUUDB/B. A rseniu qf herbfl, rately shrubs, twining, pnostiate, or 
ieu often snb-eract. 

L t Aee, Boi, .9urit. /h^ . ii,. 121, IBS. 243 ; Hi., 31. Tto toliM- 

idk, ndw, poniA^, ndltcAi 6e/i, M^kurri aalJi, ate. An aquetio ipod« camtoim 
thro\i^oui lodia but a^HcmUy abundant on iho aufface of tonka tu 
Hid j^ottjig shodta, leavofl and roota are mdvaraaJly onton aa a ^'egotablr^ aad dw 
plant ii for that purpoao often aenti-cultivatod. Hio |uice ie tM^baved to have 
oTMtio properiioA and lo be usclol in opimn poiwning. 

&40 : Dutt, Mat, MoL Hind.^ IftXh 3^1] 

L dilEJtati^ Uflfl.Talbot* liwt Trf«* etc., ! IWZ, 35J, The hildi bond, 

Dtc, A largo climbing perennial cultivDtDcl on aocount 
pblk to purple fiowen and itfl tubeeoni rooto, tised in Native tnodicrae f:^p. 11301. 
[C/s Thu ^Hvr Manuicnpr iHoemle^ traiiBLl. LBit3-7, Sti| i'AmruMK^- ina-i 
ii., 534-0; Dutt.I.c. 3234 

L liieditioiat ; Bee. Boi. Sufo. /nd.* iiip 244. 'Hae ntf-lafiai* bounrs, 6wjh 
Aedi* itdid-ddttd, etc. An aonUld hnir^' twiner, oiiltivated m 

India, but aim found wild. The oeedfl kl»vni Aa IsSM-fidna ecd mtrtAel ^ 
piirgative and rwmtde folap in their action. Ttiey w^ero nuida officinaJ In «« 
Pharmooopmia IndU in 1008^ Th* market mte ifl about 4 axuiaS iw lb. Hoopf^ 
(JRrpf. ikiAer, Itid. Afua. (IndtHt. Sec*)^ 1005-0^ 32-3) myw^ that tlio «rtdi copM^ 
84)5 per cent, of reain reoecnibling but in addition are rich iti alwi- 

tuinuiua aubetaneiH and contain 1 4"02 per cent, of a naimeoufl fat — a diaodi.^^ 
in mt^'milJ admmifltratlcifiH [CA FAormaaii^. /nd,^ ii„ 530-^: Henry, 
f^Ainti, I8tt3,p 4fl I Firrnia^ger, Mun l?4ird. imf* (edL C^WlUl™n)^| 1WH+ 47^'l 


1. Purg^, Hatfne^ Jalap- A climber, Dative of tbo Mexican Aflde*. 
at mltitudes imm 5,000 to 8,000 feet above the aea. In ita natitfl habitat 
min falls almost (lailr^ and it fionnshei beat in ahadj woods with -a deep 
rich btimus aoil. 

In India it |* ouJtlvated on Dodabotta in the Nilgiri hiJk* oml ™ ^ 
WCfltem Rimala^n at Mufloourie. The crep is on irxiiAUiting UPe- FonPJ^ 
IJrt plant woa gromi omung tba cJnrhwtt a treco. but thi* ■yateie hoM b«n *b«™» 
aiOM while the joUp flouruiibBd llie ci&clumA woa injtm^ Plante ta*y be 
frocn cutting set utader sbodo in a maiit, aflndy e&d* hut for cultivalkin 
largo Kale the s ma llet tuberoue roota amy proforably be uaed. Tbaeo ore 
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Or^ 


SWEET POTATO 

to 3 inches deep^ whilfl tile ptber nod& ia left free. The fiuttirigB u? 
»i 5 t!filly pliicwl along ridgcSi though soirnetim^ in flat l^t. The ridgeji m? 
about IS inebca apijt and the cutting are dopoaitod one foot apirt 
on each fide of the ridge^ half-way between the oreet and the bottom of ths 
furrow, QrOflP furrowa nro mlao drawn which form channoia for irrigatioi]. 
Weeding ahould be attended to and the erop watered ev'ory eight or twelve 
days. Care miiat aleo he taken to prevent the ptantii rooting at the iiixleap 
for otherwise small tubere of no value will bo formed at thr points of 
attachment and theao will deduct from the growth of the large inbers at 
the main root. 

Vieid. —If pkuted in Octoher-Xovecuber the crop should bo ripe in 
April aud the tuhera lifted at onee, else much daniage will bo done by 
tuts and white ants. The viueg or haubut are foaped bofom the tubera 
are dug* .A good crop may yield eIx tona per acre, worth about Rs. 30U, 
The coat of eulti^mtion in the Surat dwtrlet MoUiflon gi^nee as Rs. 134. 

vtiT^r A/ooAo/.—The aweet potato oontjfline more dry atn-rthy 
and BUgaiy matter than the ordinary potato^ but losa nitrogenoussubstanw. 
Analysia shows it to poseeas about 10 t* ^ per cent, of sitigar and about 
16'03 per cent, of starch^ It k aaid to bo an excellent source of sltiohol, 
100 kilos of tub™ j^ieMing about 12 to 13 Utrea of absolute alcohol. 

Recently it boa been largely cullivatod in some parts of the worid m * 
aoufi:e of sugar« By the Ma^vea of India it is conunonly uaed as food, 
either cooked in eurrv or boiled, looeted Of fried. 

[01 Flm, Dr tft 4 «. 04 : HemMidm, Kom PL 

Foster, FL ; Bwitham, Art. of Tar^ieni-Tw^, m 

Hwf. 1835, ix.. Hl*2 : tha tamlolb. OHg. CuU, Ph^niM, 1881, 0^7-8 ^ 

1800. pt, i, 78 J Nicholb* l.e. 23U^IK)t l^Jggw. 

U^ii., fjc., U.S. Depi. A^. BuH.^ IftM, No. 26; Tltorpe, D^ Appt^ OAri^y 
i, 202; Woodnur, Otiid. in Ind., 1B13U, 301; Dfr Tr&pfnpfln^rr, 1902. -rt, 

06: llni! tuon, ,4niw, Stnfi Potaios for Ind ., in Ind. Planting and Crurf., ? . 
tBQ2 + Stetrt Poiaiio Su^r in FormooBf Aug. J, J S03t 1^^^ 

No. 4, 21}3-30;; tIHlS, fiL. No. 3, 20e-ll^ v.. No. I. S-3, 25-6, N“. 3. 28l"»? 
FirmingHT, A/an. Gard. /nd.. (ttl. Cairbecon]^ 1004, 47S,] 

IROlf AND IRON MANUFACTURES.— Blkll. *W«»‘ 

GboI. ini., ui., 335-420; Watt. J/w, Prod. Ind,. 10^7; 
ktpt. Monti/, of iron and Suti *« /nrfM, 1S99; Hojland, J?«». Jfin. Prt». 
/iki,. 189#(-J903, 11-2, fll-2. 

PROlfVCTtON.—ltoti U ooraiiUKtljr wd to«JCMt ill natiijq in two 
rUws of workable Oue—( 1) Carbonates and clay itonsteue, aud 
Oxides^ like hematite and rnagoetltOr The CAU&ONSTts consist 
tially of two kinfia i (o) those in whiob the salt is vrystalline and ]|t| 
admixed with earthy matter^ and (b) those in which a larger or 
amount of clay ifl intiniately intermij^ with the femons carbouafe- ^ 
former is rpcthic iron ore and the ktter di^foceous ote or clay 
Clay iTonstouo cxiats in large depoaits in many coal meaflUTKi and ts t ^ 
known as blacks hand. The Oxmsil may be spoken of as of 
to)i anhydrous ferric oic^e ? {b) hydrated ferric oxide; and (c) a 
of ferrous and ferric oxides such as the magnetic oxide of iron. Big ^ 
Boiler has recently sent from Balochistaji a imtoxal niineml ^ 

kha^hal or Iftyh^ wkich is employed as a dye* This has been asceitai 
to be an impure sulphate of iron. The most abundant iiun 
the minerals umipetita and hematito which occor iu numefou* 
with i^uattEr mal^g quarts irou-Die achistt which are generally 
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INDIA'S KESOUROES IN IRON ORE mniag 

d the Dharwai uid ether Arcbinan schist wrie*. The meet coi^ieooiis MMiAi«ui*aL 
(sataplea of thb clssa occur ui the Salem dujtnct and t^Sandiu State 
in the Bollarv' diatrict of the Madm Preaidoney, and m the Chanda, Raipur, 
and Jabbulwre Districts of the Ceutml Provincm. The chief ore now 
iKftd at the Baraknt iron-works for the jtaanufacture of pig’iron ts dAv 
ironstone, containing 45 to 48 per cent, of iron, a^ occamng as notlid® 
in shalv formatioa sopamting the Bardkat and Rantganj stages Of the 
DdinudLa series in Bengal” (iwip. I90i, hi., L45-C). 

NotfdthBtanding the fact rich depoeittf of ona or other of 
variona iron oreu exist here AJid thoro oil ovur India, aod havcp \^m the 
most ancient times, beosi worked up m a dosnltoj^ i^uec b>” the . 

itiU there has been but one sueoeseful att™pt on European knea ^ud by 
motiem appliuueoa. Indeed some of the meeut Lnvoatigationj! cotiduc^ in 
hdia wo5m flcom to v^tuhMi bekof thet few of the important aupptioa of 
ore are of sufficiently high merit to defray the cost of carnage to EurapB 
I (or even to Indian (^entr^ of fuel supply) and leave a margui of prom+ 

I The opinion would thus appear to have been boroe home tMt ^ e 

expattiion of India's iron pr^nction must, for the preaent, be looked for ^ 

in the mnnediate vicinity of fuel supplies* ■ j « j.v 

South dome few ycara ago many porsonfl urged that U it paid South 

to oouvey Spanish ore to England to be there n^ie into which iti 

the ordin ar y couwe of trade was profitably carried even to india, it must 
of necoBaitv pay to convey tke rich ores of Madras to the coal iniues^ of 
tihiia to be there worked up in competition with the imported tore^^ 
lOfltal (Watt, Jto, Ind., It waa also oven uphetd_ tMt the 

tiinii might soou arrive when Eiiflland would have to look to Salem for 
ita aupplica of magnetic ore. In his proidcntial addreM to the Iron and Oi*. 

Institute (of Ma? 1893^ example, Mr^ W. Kieh^ls suggests 
that Indian orra could and should be substituted for Spanisk. And still 
lurtlier it was Loudly proclaimed that with some oo-opcrative orgamsatioa 
ef the Fotest Department, South India might oaedy supply cl^rooftl in gh™! 
iofh ahuudan£ie and at such a price ae to odmil of production of iron after 
the ioehion pursued in Styria and certain districts of America. These 
and other such opinions led to various teehmcBl iiivcfitigations and re^rta 
On the port of eiperta cnipEoved both by private individuals and bj 
Oevemment. The Secretary of State for India, for cramplo, subnutted , ^ ^ ^ 
die then available iiiformatioii to Mr. Joreiniah Head, formerly Prceidonfc " 

the Institution of Mechanical Engineers, for favour of his tiows, the 
f^suJt bring a most valuable contribution dated May 2, lS9b. This is 
eoiK!liided as follows I regret to have to eay that in my opinion it is 
Oct at present practicable to conduct an iron industiy at or wear Sdem 
Upon the methtuls pumurd in StjTia and certrin districts of jVmence i^cre 
chanmil is employed.'' It was perhaps but natural that with a subject 
which bad not passed from the stage of personal opinion to that of osccr- 
^uaed rraulta, sooie at least of Hcad^a statomeuts would bo ckullengod* His 
final conclusioQi in iaetr has by no incaus been universally accepted in India^ 
and the mGcutacy of the information on which ke baaed hia cniculaiioiis of 
“at of production of iron, aa also the supply of crude om for direct export 
^ Emope, has been called into question. The Baa4rd of Beveauei Madras, ^ 
iorexaiupk obsen^ed that “ If it can be shown that Mr. Head's cslimato bh™«. 
con be safely raduced to Rs. 50 per ton f.o.h*. as the Board believes that it 
^ be, and freight can bo obtained at I5f. per ton, the estimate taken by 
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TNr>IA*S RESOURCES IS IRON ORE 

ftir. Head [at page 18 of hLs nsporfc)* it will be paswibk to deliver KAnjamflki 
pig-irun m England for £8 Iflj. lOd, per ton, 5#» Sd, below ih^ 

minimum value of imported Swiedish pig, £J 4». Ud. below thes maiimuiii, 
and 12ff. 3d. below the average. The aanie iron eoiiUl also compete afeLlI more 
favoumblv with Swedish pig imported into Madrajip Calcutta aod CarkHL^* 

Til 1898 a coDflignment of Kanjainalfti Salem ore wm sent to EngUnd to 
be tes ted along with Indian coke supplied for that purpose* The expeniiu.^nt 
was conducted by Meosr&r Botekow, Vaughan A. Co. at Middleshomngb, 
with the result that it w«a foutid to contain only 40 pet cent, magnetic 
iron—in foct^ that it waa not worth exporting. Tbia \^} to an ncri” 
moniottfl rofraspondetice in the public press, in which it was affirmed that 
the sample sent was not ^lectM ore but an average o! the whole frwkt 
and thus contained much that ordinnrily would never be conveyed from 
the mine to the ameltiiig furnace. It was urged that the results of previoiw 
iovtstigations (such as tho^c conducted by DmiAtaPt /ftipr inti- TccA. HrpU., 
12-22) showed a much higher average merit. Six samples examined gave 
66'95 average, with the highest 70-0€ and the lowest 36'44 per sent, of iron. 

The Porto Movo Iron CktmpanVt Taunded by Mr, Jnsiah Marshal Hctthi 
was the earliest and perhaps the moat persistently worked concern in 
India. It was foanded in 1830, changed bands more than once, and was 
finally dissolved and its privilogea surrendered to Government: in Ifiil^ 
For thifty years a large quantity of iron was uianufactorod, and hiitare, 
as Major R. H. Mahon ssiya, was not due to lack of iron ore or its quality, 
but to inexperiencep defective machinery, and want of capitaL He 1 % 
moreover, strongly of opinion that aU existing dilhculties will bs ovexcnuie 
and iron pcodiiction from tha fk^uth Indian supplies mode an industry of 
the greatest possible value. Pi^rsona interfisted in thia subject should 
therefore procure Mahon^s admirable report. It would thus seem that 
the whole subject iiceda to Ijo even ntill furthur investigated before it 
can 1>C regard^ as satisfactorily disposed of oue way or the other* 

Ctiiieat Pmvfnccx and OrfsM*—Hardly less aatisfactoiy are the 
rie$ults of the inquiry made regarding the iron supplies of the Cedtral 
Provinces. The report of investigations conducted by Mr. E, P* Martin 
and Froh Henry Louis {on behalf of the Right Hon. Eir K. Cftaflel) ^ 
Fonud in TAc HjncMfjfurfif Lsdg^. Speaking of the Jsbbalpur district, 
more especially the Agaria ridge, the^e distuiguiBhed in^'cstigatore sav 
■' the entire district undoubtedly contains cor*aidcrable quantities of 
ferrumnous materia], but tb& latter is nowhere concentrate 
may DC called ■ workable oro depo.'cit showing the esifcntial charwetere of 
steadiness on<i persistence which are inriispensablc in a deposit that ii 
form the basis of an important mdustry,” The conclusion arrived at 
bo said to bo that considerable though the iron resources of the district 
Are, they are not such as would warrant the ereotion of iron and 
works with any prospect of commercial succiws. In the afavurbhani 
in Raipur and in the Chanda districts, MasarH. Tata, Sons A € 0 - of Bomb^ 
organised prospecting oporations on a large scale and employed Mn v-^ 
Peril! and Mr. €. M. Weld Oi their experts. As a roaidt it baa been dccldfo 
to erect iron and steel worta near Kalimati on the BengabNagpur 
writb the intention of using the Mayurbhanj ore in con junction wL^ 
from the Jherria Coal Field. It may thus fairly well be aasumed toa 
this new departure marks an era in tho metal industrioB of India. 

A Company known os the Tata Iron and Steel Company^ Ltd-, 

«0O 
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floats at Bombay m July lfN)7 with a capital of lakha of nipcf^s. Since 
tb^ Goy<^mmont hnve fmnc^tioncd the construcdon of n broad-gauge 
nit way Kalimati (the site selected for tbo works) to the ors^fields 

of WiiVurbhflni State, a diatanco of abont 45 miles. Coal lauds have 
Wn purchaee^l by the tfompaay in the Jherria held ; Umeatone onamcs 
fleciired near Katni; manganese ore ia being opcniHl up in Salaghst; 
designs for the works have been accepted and progres.^ made in clearing 
thelUe for the erection of the blast ftamacss which are oipected to com¬ 
mence operationB about the end of I&IO. 

&tngjsL —It has, however, to ba admitted that bo far aa actual results 
are concerned, the oie utilised in India is veiy nearly confined to that 
wotk^ up by the Bengal Iron and Steel Company in its works at Bsra^r. 
In the J?atne«j of Mineral Frodiw^ion, Holland giv® the ore raised 
in Bengal during 1608 to 1903, which shows for the six years an animal 
average output of 57,^78 tone valued at £6,S36, and a value per ton ol 
2'S9f, Up to the present timcp be observes, the Barakar Iron and 
St»l Company has ntanuractured pig-iron only, of which two blast furnaces 
hava turned out 85,000 tona of pig-itoni a yean Since then a thirtl bloat 
furnace has been added and an unsuceesslul attempt made to maimfaeture 
basic steel. The history of past adversity and presant prosperity' of the 
Barakar works is the story of the failure of unskilled impersonal enterprise 
cantraated with skilled individual auergy when combined with capital 
and commercial acumen. Theu' Bubsecjueiit production was 115 tons 
in 1904 ; 07,608 tons in 1906; and 89,807 tons in 1908. 

FOUi^Df^iES A/VD In>ij and Brass Foundries are not 

Mparately returnedp so that they havo to he dealt with coiijointly. They 
are scattered all over the country^ but with the excijsptiou of the Barakar 
Iron and Steel Company, the railway and engineering workihopa and 
laundries of Calcutta^ BombaVp and c&rtain other large towns, few are of 
OUT importance. In 1003 there wore 78 foundries in all India giving employ^ 
meut to 22,568 pemouHt and in 1904, 80 employing 24,3r>6 perHona. Three 
years previoualy the corresponding figures were 70 and 17,980. so that 
there has been ii coruiidorableexpnaion; but those returns take, of course, 
no ce^isance ol the village blacksmith nor the workers in broM and copper* 
lathe Records of the Gtoiogicatof Indi^ (1006, xxjdii.t pt. i-. 12-3) 
ii ii stated that the value o( Bengal ore works out to an a^-erage of Ra- 2—4a. 
(3i,) per ton. For the reat of India^ tbo ore beiiigof a higher quality 
«id raised at places often distant from the rail war'll aa well as the ports, 
a higher average prevailSji may Rs- 4. The returns for I0ff4 show 7l.fi^!f0 
ton*) of Ore used, valued at ^ 12,617. In the Centra! Provinces there were 
^41 small direct-procce^^ furnaces at work. [Cf. Moral and Mai, Pro^, 
fnd., 1005-8, i 15,J 

Locat Mann fact eitporta and re-niports are not of 

^ofiicient importance to necrasitate separate treatment- ^ A feature o ( 
potentiality that bids fair to foster local uianufacturing etiterprM, 
it the deeiflion of the Indian Railway Board to place Indjau engineering 
^iTUs in a poeltion to tender publicly for a portion of the annual require- 
'ftent of stock. The tendara are to be confined for the prraent to the 
supply of frames and bodies only, the requisite wheels, axles, spring 
*nd draw-barn to complete u^gona being itidenteil for from England 

heretofore. Subject to the material being sarisfattfory. iron and stwl 

Indian manufacture should be umhI whonever possible* 
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tudo 0 f tbfl tmifiei The Imposts shown undejr these headings were 
collectively in lfi99-l^)00 valued at Rs. 13^54^14^503 r 1901-2 at 
Ba. 15,11,00,431 v in 1903-4, Us. 19,5S,09,77S - Li 19(44. Rs. 20.30.efi.3G0 ; 
in 19054, Es. 23p01ti0,532 3 and in 1905-7, Ra- 26,&6,49,605 (£17,909,973). 
Thna the tralEc La by no means uuifn|Kiirtaiat, but it may ba useltil to dtieet 
efleation to certain items of it that mare espocmity may he ealled Iron. 
The itrtperlSi of CAax'Pio were ki 1&99-1900, 263,563 cwt., valued at 
Efc 7,95,040 j in 1901-2, 291,422 cwt., valued at Ee. 8,73.347 ; in 1903-4, 
531,953 cwt.;. valued at Rs. 13,84,8SS i in 19054, 636,163 cwt,, valued 
at Ra. 16,17.966; and in 1905^7, 667,285 cwt, valued at Ks. 18,43,167. 
Fractioaby the whole o( these unpoTts earao from the United iCingdom. 
the only other couutij of importance being Aden. Of BAR-moN, the 
imparts were in 1899^1900, 499j,678 cwt.^ ibj. 30,07,124 ; in 19D1-2, 
355,106 ewt„ Rs. 49,67.024; in 1903^, 650,409 cwt., Es. 35.74.266; 
b 1905-6, 761,360 cwt., Rg. 39,89,004; and in 1906-7, 606,604 cwt., 

35,18,998. Under the heading of Sterl-hass the imports were in 
1899-1900, 500,676 cwt, valued at Re. 33,21,024 ; in 19D1-2, 974,033 
. m., Rs. 54,93,840; in 1903-4, 1.115.933 cvrt., Rs. 69.49,191; in 1903-6* 

\ 1,963,374 cwt.. Re. 9&,42,896 ; and in 1906^7.1,402.762 cwt., Re. 74.92,013. 

In the trern and ataci bar traffic Belgiumi has practically nsurped the 
Unifed Ein^nm and for aome years past poured into the country large 
] quantities of cheap stnS that has found a ready and expanding market. 
0! PrPES and Ttmi^ in 1899-1000 the imports were 257.1L8 tw-t.. 
Ru. 26,32.277; in 1901-2,322.520 cwt ., Rs. 29,40,404 ; 1903-4,821 *783 cwt., 
Ra- 67,81,098; 1905^6, 514,060 cwt., Rs, 38,19,850; and in 1906-^7, 668,639 
cwt., Rs , 51,17.286. In this tea (Tie the Briti^ manufacturer tnora than 
bolds his own, the only important competitor being the United States. Of 
Sreets and PuttEs (all kinds) the imports in 1899-1900 were 1,104,289 
cwt,, valued at Es. 1.04,42,871 ; In 1901-2, L298,&S5cwt., Rs. 1,22,15,307 ; 
h 19034, 1.636,592 cwt. Ra. 1.46,60,655; In 1905^. 1.783,999 cwt.. 
Rs, 1.69,41.040 ; and in 1906-7, 2.190.704 cwt.. Ra. 2,30,45.396. The 
iUppUes come mainly from the United Kingdom, the only other country 
of irnportance being Belgium^ the trade from which would appear to be 
dfcltuing. 

These illustrations may b& accepted aa fairly repta^ntative of aU 
tba spwial heading^^ oE the iron trade proper. Spar^ cannot be alfoniicd 
to indicate the traffic lu the manufaciutca that are only paiftially made 
ot iron, soch as machinery, railway plant, etc. It may havo been ob¬ 
served that a steady rise is taking place in the imports. Even the figures 
cxtrnplified are sufficient to show that them is room for a large irou manu- 
iMituring industry; and w^hen this is cstablisbed, the pioduction of railSk 
toUing stock and mochinary would soon follow in the wake of thefunuace 
■fid lihs foundry^ 

[Gf. BJtNaoi.: Mentgomorv Martin. I7«t, Ir^d.^ lfC7-13» iip 17S^6* 

l»^3. 261-7; Ayn; Lcdg., 1900. 14 ; Rapt. GhUf ff/ Afinrt m 

ISH32, 57-3 ; JZ«. Gael /imL, 1004, 163-70; I&06, AXXui.. lS-3. 

FB4>VT?ccm: Affti. 1698. No 17; IflCO. No. 14 i Martin ac^ JUuii% 

r?*” 3/tiiAod# 0 / ^rrtoltin^ Ma^ufadurinff /mm i^i JaWo/pitr. in 

1904. Sov 3 Vxtitd PnovucCEE: aowvrby* Kejri. Surv. Irtm 0*pt^ 
Rhdbmr, m St£. Rte^ Govt. Ind., 1865. No. xvu. ; HMy. Mon^. TriilS 
fw* MoHuf. N. Ifvd., taaa, 30 ; Goi. N.-W. Fw-. IMl. x., aflC^-76 

of Kashmir, 62-3. 372; ««, ^Teol. Swv. /h 4.. 1395. xxviil* 
^ CuxTitan LvniA Asn> RjUT-nrAUA i Rfc. GaoL Surv. /tkI.* 1904. 8-9- 

Boun^T: Rapt, on Samplt ftm Cfwta Udopur Siai*i Imp. BuR-, July 1903 
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BJXUnriflTAif: ron^ in Rcpi. <7^* Surv. Itid., 11HJ2-3, xciv^ ^ 67 i Fjiwf#€t, 

jV/ewW 23, 32, 3fi. MaERAB: Heyne, Traci* on /nrf., ISl^, 

]SP-P7. 218*20, 3&a-64 ; Hollflftd, iron in S. Di^tr Afadras, Imp. Ind. Hmtdb<nA, 
1802, No. S ; aImj Irm Ore* and Iron. Indud. of ^Aa JM*t^ of Sakm, in /fae, 
^'urv. /rwi„ 1&02< ^sre., 136-^; Footo, Mem. Geolr Sure. Ind., 1886^ )fsv,+ 3$L; 
Jeroinii&h Rood, Rrpt. Sokm Qrt* and the FTWUte 4 iinIity of Condudin^ ^ J™ 
Indud. in Otat 1 Sflfl ; XhiiwUm. Imp. /iwri. Repi *., HM3* 1«-S 1 

Burma; B«», Rer- Otoi. S?urv. Jnd., 1863, XRvt., 161-3^ StErJEng, i* Oaz. Rurmn, 
Ui-pRR Bub.ma : Ga^rt 1800, ii-* 296-300.] 
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ISCH^MUM ANGUSTIFOLIUM, i/ffrA. ; FL Br. 

129; Acw 1888p 157-® md t.; Gramit^e^ The babou hhabaf, 

hhujk, bhaib^ babnif sabai^ ba^gar^ ban-ku§h, tom, moyflp bachkronf etc. 

A pftrtnrLJAl grw plentiful Ln drier trects ol India, from Chota Kagpar 
and Rajwahfll to Nepal and Gartwal, atao througbout the plainA notii- 
ward, vii. in the Central Ptgvinccap Central India and Rajputana to ttc- 
Panj^b, Kaaluiiir and Afghanistaii, Racending to altitudea of <p000 feet. 
The gttm, from the most anciont times, bas, in tbe localitiea where it 
abounds, been extensively used for malang ropMp atring and mata (9« 
p. 77S)> and utilk&d in the tonatnittion of rope briilgcSi and to some eitent 
takes this place of jute in agrioultuxal sacking. 

Bhahar u often nmociMA^ wjiU the Bcdgfl ^’^p'*****"* 

lii., 20Q)t and tl» two doubtKw are nwd mixed msolWt 

many voura £t ‘waa iricorrectly xupposed that Sftniar wait RVinj*^. i-ir ■ 
BrondiB wip! the fim to Toeo^iae that RoyJe, M^Hliich Aiv[ othc^ wot* 
in ovciieokinff the mifla mb ihe rwMt importAni, if not the ™ 

bhabar. Stewart {Mum. Asri.-Horf. Soc. Ind-, 1863, Xlii, 263), while 
ledRing iM* indebtednpaa for thia conwtion, eiprosiiid tin? opuu^ tr^ ^ 
j;ra» iijhtnild, in the futim, play on important port aa n paper 
thya apparently the first to «igg«t that ums for thelgraBB. Dnthie Ieo le " „ 

identiheation botanioiUly^ *n4 Sir Oeorga King piolUM™! the trade ai^ pep^ 
matfifial {boo pp. 886-81, In the *-Vnnual 11 d|:^ Jot th* Bo^iO 
Calcutta for L8U3->4, he tells Ui Uiat he IumI leiit hmue, in 1873, 
araaa to a paper-maker in Shetland, who reported faviHiraWy op «p_™ “e", 
in I87t had fuffualied the late Itr. Routlod^ throngli the India 
A confliRnniOUt for experinfiKOt in Sunderland- InveetigaUnna were a^ 
in India from 1882, the first by ilr, Davaria^ and fiimlly by the B^y 
pany. Ltd,, alvl Others^ tmtil the gmaa became ftrtldy fwlshhahcd ^ 
materia. *■ 

The Keif BuRdtn Jind the Indian Fortder haw devot^ ol 

thin aubjeet for aoma years paat^ and the Arniual AdmirufftfStwii 
■Uwi Foreet Bepartment haw recorded the mWASHFeiN taken to .» .. 

production, Wf. Gamble, Ind. For.^ 1&U3, *pp., aix-; Ffiiehrv, LVir tb# 
1603, 1311 .^ Bl(k] The grt4Mi hai thm been i>stonantirtdly placw 
public. It hae, in caoiuequenee, become an aaeuped papor Ttiatcftal^ 
alone by the hi»lifi!ldeiicy nf Ova supply. Tho attempt has 
made to cultivate tiso in InoJilies more ocoisMible to the 

thereby lowering Om niiJlfiiuily IvBiOvy freight chargee. More of 
expedmenU of thii kUiCf have been condueited in Poona, r^iSi^* 

I>eccan and in Hyderabad SincL Eyrtematic cultivation hoe alw ^ 

taken in Mmibhuiii^ Birbhuzn and Murahidabad. Ill Poona it ha* 
noiineecl that the yield ia 2* cwt. of dry gnui p«r acre. It ■ *'*’^* under 
tainecl that whan grown on aoila of a better cloaa than in it* wild hflOLta ^ \aws* 
warmer and isoifter conditiona, it Umda to flower ton proluarlv, ario 
its value oa a paper material. A cOnaigEunent sent in 1868 from fkllvfir*d 

by Woodrowj was nceOmpaniM with tho Matexiicnt that it oould C* 
oa bckiird ahip at Bombay at Bs, 40 per ton. fnari 

Ai nLirkuig the ptogres* vmdo, tlm following jotting 
aud othrT publioalioDS, may be bar® given. In the Bengal Forem 
Keport fer 1865-6, we rtnd that the graei had been fairly extenjdv - > 
in Sahibgan}, and tliat the produce kM readily at 12 to 14 
and fetched at the miLb Ba*, 1-4 to Ri. 1-7* the railway freighl b^m 
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4 iiuiu 5 pkC# A inaimcL ^ITh ^Vild, CQiuen'atar of Fareala in Duv^al, 

4«VQtod hiudi Bltcntjop to tho iiipply of p^pi^r iiukteriiik to the Calcutta 
juilla , ntwl AnioD|E olhar aubjecta tnoU. up tlio ituJy of Ku Ihsn wrotc^ 

“'VVlMm It u imdcnUXHl tbal tlie CatDutia milk turn out 3G0 tuna of paper n 
or an equivAlupt of, ifi/^ zuiiundA A thfre li room fur wood 

pdp u woU ju It w b«liuvi>d that tv ocmai^pient of 20C Uyna of pulp left 

CAleuita for GlitJig^>w in I81hl, at ft 5a, Jhst ton, II the- coat coukt bo rv«lu4^ to 
£3 14k. pUF toit^und thorn oaefua no roaaon why it ahould not—it would, it ia 
ibdkiglit, eomp^to with oaporto. Surprise haa been exprt»Bed that the plimtiiii^ eon> 
Cnoajtym India doQA not pay attention to tbo cultiva tion of gr<uM^„ etc. ^ for pnpOT- 
roakiikg. ItierD ig u-vrldGntly profit in it^ ruiil wIvAt if likoro, with tliO output of 
paper zniUji mjereafiinj^ ovary year* tlm dntnivnd, for Aonie tune to conw, will be 

Lk MorrUiidobarl^ OCvordifitf to Mr. B. C. Boae, Aflaktant Bircetorof A^eLdture, 
B<4 i|oI, it k now plnnted in ^urtipi olon^ Gie bordeni of iDnlbci^ ficliU, “ Two 
culling am tAkon in tho yoor, one in September and the otlitir in Mkirc-h. 1 iV|E]l 
irrkrotion tl'mo or four eropa can ha hod. Tliia ie ot Any rate tIkO expcnmee In 
FeoDA. Tho ^iorch crop m out after tho gToH Hoa 0ower?d, and yielda very 
inferior fibre. No atepH ore Ealum to reiuOVfr tlni flower otaJka, no doubt owln^ 
to tho doet of pieldn^ them out. The Septetuber orop deeo not ftower^ end yields 
tfae boat fitv'e. The pooplo look Upon tlw foiruatiou of the Bower atnlka oa # 
metsaery evil, wlkicli they hiivo no meona of eheckinir.'' The Coleutto mi^ 
draw their iupptim from SAhkbganj, Chotn Xogpur and Xepnl (tho Toruiju 
tEta bat mentionod having, in recent ^'eana» eonlribute<l foirfy 'Die 

Report iaaued by tho fruited Provinces and Oudh for 1^08-0 flflwiued the 
annual preduetjan to bo 50a,000 inAnmia. The cutting in iheoe provuneeH k wfii 
ha ocmniaoeD at the end of October, That supply W very lorigcly mode UM of in 
coedo^. 

ISINGLASS, GELATINE* GLUE AND GELOSE.— There 
m oonunonljr said to be ckases ol C^entB —(a) Cd^cakeoitd 
(pp, 713—1} I [6) QelfitinoiiB (ajibnEil, p+ 543); (c) GltitiiiQtia (vcfpetable, p. 
2SSJ; {d) Re-^inoita (see Tichardia lacc^ p. 10^); aad (^) Mixed Materkb, 
Qon-iWDouii. With tbe first mentioned ia essentiidp nnd they m 
wlkctivelj designated Bfortars. Gelatine is prepared Cfoni omiujii Aesh, 
bon^s, skin a, h^:b bnd boms. It is a purer article than gliie^ which ia 
madej m a rule, from the paring of bides and the reluise of the tau-jard 
Kfnerahy, A mixture oi glue and sb^dlao is often used in India, the bo 
pevflutbg the peiaetratiuii of moisture, which softens and reudens OrtUtiaxy 
Siue often useless^ There is no chemical difierence between gelatiae, 
|l«e and isinglass. Tho purer transparent forms are used for euUnary 
P^iyoBea* Fish-glue made front fish-honca is Jargcly etnploj'ixl in India, 
*ad may be had all over the oQuutry, but no information exiitts as to 
centres of productiou or the methods of manufactute. Edible Swallows* 
may bo described ns Indian gebtine (see Birds, p. 13S). GsIom is 
prepartid fmm sevcial AjjOJEt designated in India ae a^r-o^Tar, and in Euro¬ 
pe coitnnerce aa €hma Mosa+ The bast-known eiamplo is Iwrai^iitrHtt- 
(n.E.F.. iv., 1T4-5). Nnraerona glutinous eetneirta and 
arc Ln me in India, the comnionost of all being made with the water 
■obtained on boiling rice. fC/- Glite :—Hoey, Monog. Trad^ and 3faau/+ 
i"d+, 1T6-7 ; Notter and Firthj TAcory and Fra^ice af ISS’G* 

^^yotfrn. &x. CAfwi. Indiot., 1901, yxiii.. 1189-93 ; laufOLAfla Day, 
™ Fuk and FishtrM of Ind. onei iJurtna, app* cxl.^slv.] 

IVORY AND THE MANUFACTURES THEREFROM 
fiLidwood, ImL Art. IndmL, in, 218; Mutharji, Art Manaf. Ind., 
1-18^; Watt, Ind. at DrUit, 1903, 170-93. 
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the elephant 

^LfiPW4AT.'^Na aocDUHt fl-f Ivory woidd ^ compl-ato withouti ftililA meituin 
of the EiAl-aANT, In tbo j3ief«™rv found a fairly dotaiiod 

of tho ladiftn spoeiea. Ffora tho mtitt Ancwnt clo^ tiitUM 
find raofft u«ful aulmfil lim bwn knoivn, find thu mothodfi of i^ptmw 
Uunicur it -am hardly htkv^ been chii»g«Kl mfiteriiiJiy for tJifl two ihouauid 

VWkr*. Tho Hindu god ^aneshs (son of Sitsa) u nsprtAfiatod with an daphuL^* 
hfifid on tho bodv of a mnn. In fho Fcda tho dophimt ia tbs imioiil 
with fi hand, and^ in tho Atharvnn hfi ia ihs mighlicat of fimmiila. Ill ih* wflft 
of iho Ramatftma find tho dophant COrfM wm orapJojtd aad 

Indrn^O Vahnn ii thfi filpphHJit dfitU'of- ^toootiiinj? to Monier \\ al Liftin* { 

2it-4> Mr fi25S* thfi olophaiit Li with tho BuddhUta th* inOat A4iorsd m aana^ 
AmPnji EuropCim writor«> Mognathoiips fSflO Stfabo (2f! 

150 A,P,; ed, MoCHndla, 2 IS) rtftd {'2^ a p ) full pu- 

CkLiUra roaMtlinfi tho naonner of hunting and capturinR flu? filophimt., di^ 

of fU donKwticfiPou and iti iiaa in warforr, Strabo I, 41-^ pv» ■ 

chantor on the kheddoJa tMt ought bn nifld m mi ahridgTtiBnt of ^de™ I 
CorToapondinff chaptor in Tkimen YmrM Atnon^ the FT^ P* 

Aflican «lfiphaxit fippAfin to have iiinilarly boon tamed, and the Carihafliil*™ 
employed th™ ea fighting animall, Tiui icacriplfon at AduTe (roconJea &v 
ODfimna, &+5 A.p.) ailudea to thii opficmt ii». [Of. Vinoeiit* PmpiiUf app» 
Ihiring the BBCondeiwy of the Boman Jilnapm?, olophfinta booan^ qmEOCOrainoB 
in Europe; but they ultiniBtdy dLaappeored. end for 

to have been fcltegttlior forgotton, and what if mofit mgruflCMit, the AtnW 
olepfwt. Hint* the fall ot CfiTthage^ has hardly aineo booti m auoh fi comp™ 
it*t« of domef ticatjon. t -i*- 

Paaahig pv<w a gap of «vorid oentoriiW, little i* smd ^ 

phant, till Abd-er-BfiJifilt (Xorr. a/ «/Owm. tn /fuf-* 1442. in 
(Major* ttajtJ|).b 2 t. 30) deweribed the elephant* owned by 

near and the metbod of tnptfinng end tomilig theln th^ p«il^ 

^^icokK Centi, flueaking of A™ ^Trotel* tn m i«J«i in 15 ^^ 

11-2, S71, ftlliidOfP to the while olepluuit owned by the king. Athanaanli 
{Trarctl in IndtH fit IfijA Crnfiiry. 13) diaeuww the oliiphAPta 
Vartbditim (Tineeii^ UIQ (cd. BnkL. SocJ, 12 J-S 1 ) |riv« A 
oi Iheeity of Vijayfinagar and \ the mined elephant 

thetr dwlfition art tdW&Ly objoet* Of ina^tw by 

do Orta publiabed At Goa tho first edition of the CoUoqm^M |l5fi3h _ 

in that work Wo fire given the Arabic name fW, the Dect^ namfi^ iKi 

artflt auti^ the SljUabar ot«. Mid the HthiopLnP MenUon w 

IfiTRe fimount oE African ivory aimually imparted into ^ 

istenoo of wild ^sphfinla in On*aa, Bengal* TAt^ wfw 

Siimi. Tlai* !■ fellowpd by Aoogta (Tract da «j|d (wd 

civM. for the time when prpdnced twp ildmJrabls plotea ahowmg tue 
wnia ^ephant with il* war AevdoA. Ift the ,^*5 

fitldltionfil uhCuI ffiOt* fire told of IndiOP tlcpbantfi, f 

(Leyden and Et^kiuOp tranal.)* 3lS-fi) erLumerata# and bm3y _ . ^ 

finimnla nnd phml* «en by him in Irkdfa which he reg^ded *■ ab^ 

country, and Afifogna tho first place to the elephant, which ^ ipc^ks ^ ^ 

djui t in pnrUi of tho countty whore+ during tho nrtrnory Of ' twuiJ 1, 

. . m. _L_I_JL !Lv_i H jZ„ J I ROO ^B:lcw'UmfiIlP< 


rearing of that aniuial under domDaticatioo. Bfirboaa 

MuM^r ltd, HjJd. 8«.>. IflT-B) fiindabc, Jia Kscoullt ol hoW 

r«ught in Cioj'lan uid expwt^ to IniUit Subwquent to til* knowUtte* 

tTjiiny Europefin fiiitboni have ctmlributed Lo the atock of pnseiiil-c»y ^ 

regardine tliia nioat uiortil animal.. [C/. PjimTdr £™'* ycii. 

iL* 343-0 : dtmioH, FL, IU05, IG^. 2^? 

lad., 1022 (nd. IT77), 134 (givw a long and moat i* 

dozneeticatien and yUM ol the ni^hazit in India); SrandoWl'^i _ ' ^ 

Qleanilai HiaL JJiHKoty, «*?-. 5l; Tavrmler, Trarcf* 

TbevcnoC, TroKvlt in Ltvani, Indoaian^ efc., IflST, pt. ^ 3l H 

-SuTOff. 1OS0L 11)1-4 i Fr>^* ATrir Afie. E, Ind. and Ferj.* ^ 

Milbum* Or.C^M.r 1813; 03 ; ete.rtto. Forrecent woriwi 

in the DrErP.. lii, 3<3fl.-0: aiao Jeum. ^ai. ^ . Jajd5^ 

TAr m ^urmo, Ib^T-fi, li.. 322-fl. 3SB ; 1003, ev-, ^ , 

FEcpAonj 5Aoohn^i xiv,, LEHl-2; Blanford, fo. Br. /wd. (JfanU«aHa)* 
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CAPTURB OF ELEPHANTS 

Diitribntiwi.—The elepbant frAquonts thfl foreat-clad portions ol 
India and (kyloa fiom nbout D^Kra Dua in the north along tbo ol 
tin? Mlmfllava to AasBin, Chittagong, Bnrtna^ Siam and Cocluii'Lmna, 
ifi tho foiroatB of tho Doccati, the Wost^Em Gha^. 

India. A# a mlo the elophatit dc^a not ascend machabovt &,000 foot, 
aanipuT and the Nnga hills tJapvo) It haa been met with at d«e on ^ 
fwt. The chief centra of capture arc in Assam (Garo billi mom e^aally), 
in llracm nnd Ceylon. It h gcncr&Uy affirmed thnt while all the Indian 
elephants constitute but one apecies—apart from that of Afnca there 
m several verv distinct Tnees such as those of NepaL Assam p Bwm an 
Mmre. The Nepal anifflal is amall and especially adnpt^ for ^ ^ 
hiiiT country ; the Shan elephant ia tall, maaaive and handMme, but tilce 
thc'Cevlon race is oft^ tuakleBs. Those of Banna and Chittap>ng are 
imall and well suited for hilly countriesp while tbe Aasam ^mmal» terge 
and nmuivc, hence better arlapted for hunting purpo^- il>o 
tlissifr tbe recocrviBcd races into AumeriViAi the pyal or p™OTl>+_ e 
thoroughbred; a tightly built and loiigde^^,_ am ^ 

aniifkah auggeative of the deer and ^fiocMdidp the mterm la c o 

the two former and the ordinnfy domestic or working elephant, t e mii^ 

being used In quick maroluiig. . , r , ^ « 

In India the animal is caught purely and simply for domes^o puiptw® 
and is never (as in Africa) ruthlessly destroyed on account ol its tvo^. 

It is now captured oicIum veJy by the khtddtiJt system, and never y o 
cruel inathMs in pits^ ctc*„ fortneriy pursued. But thw s^m in lea- 
tiona that, far froiti hciEg ex tormina tod^ tbe Indian elephant is increafflUg 
in i higher ratio than the captures, and that tbe time piay t^me w en 
it may be necessary to keep the multiplication under coutrol, so as 
protect the cultivatiQu ol the tracts adjacent to tbe fowte. 4 . ^ 

The chiel ludiaD mart where elephants are oUtrud for Mle app^ra o 
be Sonepoorp near Fatna, tho mcla there held being somo time m 
or NdVember^ An elcplunt costa about £40 to capture, and may c so 
for II SO. A fuU-grown elophant wiU weigh from S to touSp and stan 
from 7 J to 91 feet at the ehouldere. It is an adult at twcutym^^ yaa^ 

(but a calf may bo obtained at thirteen to sisEtocn ypaialf and fuli is 
120 ysATfl. Tho oniv pace of tbe elephant is the walk, capable of h^g Pi«. 
increased to & fast ehuffie of about lift ecu mUm an houTp but for s o 
distanceii only j it can neither trot, canter nor gallop. It carmot iumm 
<Jan never have all four feet off the ground at one timop and henoe a 
T feet wide is to it impassahle, though the stop of a full-grown aniiua la 
H I<*t. The elcphint II eat BOO to 700 lb. of green fodder, but is turanU j 
under-fed, getting 250 to 400 Ib., and is fed main^ ®n leavee^ and 
boughi of twes. Moat ol ita siljnenta proceed from unamtnblo or 
iutufficient food. j f *.k 

nORV tELEPifAST^S 7007^),—Mention has been made ot tno 
fset that the Ceylon elephant boa frequently no tuske. In Imm s tiisk- 
lese male is called a maibwi. The tusks of the Asi&tic aninial are con- 
ddarably less ^-aluable than the African. As a nde, the nearer theeq^tofr 
the larger, ffiier and more expensive the ivory ; but there are in addition 
«iBuy focal nmnifoetatiom African ivof>' is closer in gram and uot so aj^ 
bsble to turu yellow nqr to warp and spbt as the Indian i morcoverp the 
IvQiy o( the east coast of Africa is superior to that of the w«L By 
dead ivory is meant ivory that has been found on the ground or 
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itor«fI for ft ^Ddsidemble tinnj^ until it ha$ loat the ail i>r |elfttinfl tbt 
gives etaj^tifity to ” ivon'/* AJl the finer ami more expenaive iveij 
ran^in^ are^ as a rukj done on the b«ft African ivory; and ^ven in inlftjiiig, 
the hair Jines om invariably in the blukh-white A&icaii nTticIcp tha br^ 
patches being in the dull chalky Indian quality. For the mkotiiwopfcc 
etfucture of ivory, conBult Haijausok (jlficro. tech. fWinton and 

Barber, tranBl.), ISOT. 422-3J. 

Perhapa one of the oldest samples of Indian ivorv on racoed u diat 
mentioned by Stein Kkotan, 1007. 200. 222, pl. xJviii). This wu 

found in the Khotan oasis and dates from about the 8th cantnry^ As ft 
curiosityp it may be mentioned that in the armouries of the Indian prinM ft 
large number of daggers will be found, the hafts of which are made of foanl 
or of walrus ivories- Some of these weapons hav'? often Mstories that any 
them back for one or mors centuries ; hence the trafiie in con vering ihew 
speeial forms of ivory from fliberia or even from Greenland to India, mostly 
by tedious land routes, must have exieted long anterior to the present 
methods and channels of ooinmerGe. For the microecopie apfwsftrances of 
tile various fossil and other ivories, confer with Hanauack (Ls. 42B-9h 

C^TJi/nrs o/ Ivory Cmevinj^^ etc * — ^Thero aits four loeftlitifla in Indift 
and one in Burma that may be spoken of as specially noted for thar 
artistic ivories. Theso are Delhi in the PanjAb, Muruhidabad in Bengal, 
Ihlysore and Travancoia in Madras, and Moulmein in Burma. Here atsd 
there all over the country ivory carving and ivory turnery are mst with, 
but the five Localitios named produce by far the best woflu The chief 
artistic work™ in India are Hindus. 

Ivory Turnery, though lass artSstio, m evon more widespread thta 
car^dng ; in fac'i, most towns haw a few workers of this claM. 8inali 
articles are made by thecu. such as braedets (banglesh chfessmen. autiracaj 
boxes,^ etc, etc. ^itio of tho better known localities are Agra^ Ali'afr 
Bikauir. Jodhpur (more especially Pali). iLmritsar. Ludhiana. Patkli* 
Tippeia. Tirupati, Godivari. etc. With the Sikh the me of ft comh ii 
afmoet a religioiia obser\naeQ. It is no wonder> thoreforcj that in AnuiMi 
and other tow'na of the PanjAb^ ivory combs of great beauty are to be had 
Here and there fabulous sums aits' expended on speeial chaim, 
and thrones made of ivory, or rather veneered with ivory i so alfi^* hi 
purchase of mats and fftns woven by thrsads cut from the tu-tk- Ivory 
mata are often made at Delhi, Bhaxatpur, Mumliidabatlt Tippe™i 

/voo' Inlaying .—In many parts of India w'ood is inlaid with iva^i 
but there are threa localities that ate specially noted for the superiority 
of this clou of work. Theso arc Mysore in Bouth India. Honhiurpiir 
in the Pauj4b, and Sfonghyr in Bengah Bone is eometimea used ■* 
inferior substitute for ivsjty in inlaying. 

Tra4e In Ivory* — The exports &1 Ivon' (raw and nmnufacti^] 
from India appear to have been declining for some years past, 
they wem valued at Rs. 5lj,5e2; m 1888-^7 at Rs. 48,311; in 
at Re+60.501^ but for the ytsars lJiHOl-7 have been Bi. t7 J-fO in 
1901-2 ^ Rs. 27.827 in 1902-^'j Re. 28.795 in 1903-4; Rs. 28.956 m 
1901-5 ; Ra. 44,655 in 190i5-« ; and Rs. 49.583 in 1908-7. The 
on the other hand, seem to fiuctuat^ ’^cry greatly^ but ca the who 
the supply of riw ivoiy teems to be declining and manu/actu^ ^ 
creasing. Thus the raw and manufactured ivon'imported in 
valued at Es_ 24,55,637 (raw accounting lor Rs. 24.15,514); in l8Bo^^ 
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vuLOARis the WALITOT 

Bottle Qourd 

A fliiOdtllUAm^ ; ^/-AAerendii, undarh^^ ad^ahi, ate, \ 

■mmll Bhrmb oommoD Ihix^u^haut tho hotter damp traetd of Indl^ ofErai nj 

a Roputod to produce a greon d^^ llie Heeda o^oftl a li^hE ^dkir 

i^uid oil, whif^ti hdA for lon^ bwn yard na ui external AppUcation m T^i4Jaatias 
ll€illi±Lc- and pafilJyti'O nITootioii*, but Is aeldoin a^lminiHtcTQd internally^ ihnc^b ipolUB 

of ax A pungntive, [C/. tnd., 180S, iil.^ 


XI.RF.* JUG LANS REOlAf iJmu ; FL Br. Ind.^ 595 \ Gamhl<!i, ;lfcni. 

Iv^ 54B-aS. ind. fiifibs., 662^-3; Brundia, itjtd, Treet^ 6I&-20: JuaiAMDE^ The 
Walnut- Walnut Trte, h^hin§t iliilcfmi etc, A kip 

deciduous tree of tlio Biiualayan foicitB from Afglmnktun to HhutuD 
at 3p000 to lOpDOO fest^ and the lulls of Uppsr Burma ; ulio cdUivated on 
the Himalaya, the Khasia hiUs, and occosionallj ui gardens od other 
temporato tracta. 


Tlabir. 


Dja, 

F«d. 


OU. 


The utilisation of the walnut and, acoordinglyp its cultivadau in India dou 
from Very mnhoto timea. Ita ehief value licn in Its limber. The loof t unporUoI 
u*e of the woc*d ii for guiutoeica, and at tlio Europoon supply ix becoinjiig ex- 
hooxtodp Osmblo poinla ou t that it is a matter for oerioux conxideratioa vhxtl^ 
the trea xheidd not be mom extenxivaly and xyxtefnaticaliy cultivated in tsJifc 
in Knabinir and throughout the Panjdh it ix ufod for omomentaL ear>’^ili||, tumr^ 
and fancy work. Tim uvem-gd Wi%ht ia abeut 44 lb. par oubic foot. Tho htige 
warts or " burrs growing on the atom am also oxcaedingly voluuhk^ the wom 
of which ia prized by esblnetunakera fur venocr work. It ix said that «|«id 
burr iniiy bo valued at about 20l. por cubae foct. TheXo buiTX have at timM 
bean largely oxrporied &bm Kashmir ta France, mid LawreEieo ( 
fHi>^ I8So, 55^^} mmlioea that in one year cotmtlett nurfib«» of ireex 
doflitToyed by CUlting out the huJTfl, fur Whirb a largo dei*iond llion eiiiteiL 
The boric io employiKl os a Dfe oqd Hbxiicike and ise 3 r|mrtod to the plxinx, wbw* 
it is rued for dealing tbo teeth. The fmit, wlitoh ripoftfl in July to SeptePQlMtT 
ix on impurtant orlicl# of food in Kashmir Ami the ^nrth-Wost Hiuialayn- gflfliarilly 
and il largely ezpurtod to tho phkina The kernel yields a good deaorfc|ali*0 
oil, while the rind i# employod for tanumg end dyeinj;. LaXtly^ the twi^ and 
troves are utilioed OX FCUDEIU [C/. lloercrfiftp Tmedk 1841, 

145-50 ; Benthojn, Jfifev, of Toryioni-Tourtfi in Journ. Borf. Soc*^ 1855* ht, l^s 
l>e CemloUe, FZatAr, 1884, 1 Jnd. Fox. IS&S, Kviii., 3S3-5j 13^ 

XXtl^ 48; Henryk £aon, i&eJ. Ohina, 1803, 48: A^rL LindQ., 1902;, Xo- h 
For, Fc^.] 
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Duthie and Fullwp FuM and Garden Cmp, JSSS^ u*i 48-9, L itiiii; 
Xhithicj Fi U'ppa- frang. Flain^ 1903, 365-6 j Cooke, FL Pns. Borfdt., ISOSp^'j 
546-7“ Plain. Ben^. 1903^ L, 519; CpcDSniTACft*- The 

kiu^ip fumrt, iodu^ UkUt idu^ tumbaf irdop kunddnw^, etc* A clinibin| 
found wild in India, thu l^Ioluccas and Abyesmia. As a pcsmit of culti^tion 
the fruit assumes many difleraiit foriim, the best knowu of wMcb ore 
PUgrim^a Hourd^ the E^ottk Gouidp thoTiuaLpet Gourd i and the Cakbw 
Thh plant u axleniively ^rowa in menv porta of India fur ita 
xucveedx beat on heovljy inanuml ooiL ^wing may take place ftx 
Febmary Ur oh lata oa July, but for rainy-naxon UrUpS two auwings art 
the first in Aprils tlia xaeund in Jutio. It u beet to *uW tlie toad where the pi» 
art to grow^ ond about xix feat ahmdd bo left boEwueo eaciu Hn ctuKv*™ 
foj™ Art nU eaten both by Eumpemui and Xstivex* By ihe former, 
beiJed whefi young and wood oa a vegetable mofrew * by the latter it ix ^ 
cooked in cturyp Ur the pulp ia Mten with viuegar or inixed with rioo. ™ 

■heU of the bottlo^hap^ gqiird fa nted by t^ Natives for holding wat 4 r_ 
oil buttlflo, whik the arnaJl wild farm, fiunn, ll uied for mAking 
matrument, the end the wind intirument, tfpiv The Ertds y»^ * 
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Umwd On. whiah Li ma^ciiulL Tbe piJp fif both the wUd «id the OB, 

frjfw, m* alM lh9 l&avM^ uro piirgmtive. {Cf. Aaa !&&■&» L, 

Banik LahirrrliXgQ, ISSHIt ! ■ 7fl-9 t Pl^a^f?pa<£^^ 

1&&2, Tia ; ^ 

<?5n/, in /nd.. J 331 ; FinningerH M<tn. CJand. Iiwi. i«L CAruaronb IttO*. 109-U.] 

LAGZRSTRaEMlA> l.fi*rip J Br^ Ind., ii,^ 575-B' Oamble, 

Mun, Ind. Tiir^., 371-^ ; Talbot. List Tresa, etc., 1^02. 175^ s Cooke, B81-4, 

Fi Pm. Biyml., 1903^ i., 512-4 ; Brandis, rreet, 3S7^; Lvnt- 
paceJS, A genus of twea or shrubs contawung IS eitecies—natiTea of 
South-East Alda. Burma may bo spoken of aa the contra of the gemis. 

L. fftfljr, ; P-ce, Pot. SarVr /wd-i, ii^r^ SIS- Tbe jftM'd. B|Aor, fainon-. 

hidblp. adiimbof^. «birtTi‘tf, pytnJM, etc- *^Tb» ^hM tiirtlwrtrw of AwiMR, 

E44lieTO BannoJ nnd diittaflbnp, juid one of thft niMt linportant t™* Of mmriA. 

U ilm Mcura in Chota NbotuT. the CuM ond tho ooajft from tike South 

Kncikan toulhv^anli- It ia oontmonly ouUivatod aS ftO avenuo tpw, 1* 
found aloog river-bankii mid Oil low awjunpy ground, but oocuri only ■^radtcaJl 

2^0 ipoeirtJ oaroi b takc^O to propOi^t* tho plonL It is r^ady to DO frlw 
vheti thirty to fifty yiiars oF bk*. The timbor ii ueod for atupbuildmtf^ O 
«id mnD«; for ocraatnicUotl of OArt#. etc. It hea ^ be^ employed l 
omiiM Bikd wAi rooomtiiofided for genitock#. but the report oa^iho oranmmti 
»rATiEuidci hot been LinfavourBblo- In South liiiUa it W need for bwdmgBidd 
in Oylon for caaIm, It ia aaid to bo very dmhle 

KKm when under mund. Hope (Jartd Timfrc-r, Ind. 3x^ J, 

hawwor. oondoncma the Wood na not being durftbb and a* bei^ too we^my 
jiltacked by white ikiitai but OerabSo T^marka t^t it id a^quito OW ® 

■ood Hope mfora to WAS in reality that of Ona tfM. AVOrep ™^fct 

v™* from about 40 to iB Ih. per enbk toQi. A report ^ iSi 

lb Imp. Inst. TtoA. Rspi*., £92-3; elao in 

vAfiodi mectianiotd t«tB made on a block of thia tbnbor- Ho giwe* the 
(otlflwiM r«ijt* ;— wsiaht. 4l‘7T lb. par cuMe foots ftwatonco tt *hann^ 
iJoEVi thfl ftbrea, a3a'4 lb. pet M. inch i ooeffiewnt of Ubjuv-ctbo ItfWgtIi. 6; .3 
toDJ p« M. inchi CMflitfwnt ^ elwUmty. 64^1 »«1« l»r *!■ «*'“ * crailUfle 

itTKisth^ 2^62 tons DOT itq. inch. 

eppeitra to be flO tmde id Uii> Umber cAffsed oa >A tj» provlft«- of ■ft.diu 
Iidbi. Of tlia Gew WUe it ie B»id that dl the UmW 

u weporteij 10 B^ngnl, Mil thel the prico of ft etorwiiinj tree H 0. In. i^hM 
*boot iO.OOC aiibip feet ue oaported JwljT to vmoOi ift B>l^t 

ilietrirt, imd the prieo fttarnfieR Ho. l-S pot cubia f»t. [C/. t nwj^ ™iufl 5 ( 
f'ar., l&ttft* ixiv., aO-Dl t Woodrow, fttnf. in il*d., IBM. 318 4 Affr*. IW3. 

JCo, 1 43,1 

L. (nrriasiitL, /njft, ; Dutbie, J'f. VpptrGirn^. Plai^, ‘ 

f wf,, 1 n04 ,ill,, se. The MJWf , ti<ia,dhaura, nOTiO. Wdra, ek^n0 , 

kftle. Btc. A iMge deddueno tree arniRum ftllOPOt oH PyP* ^*“P* ^ - ,_i_ 

^oao. U it of oDiUtdmble eoonofnic importanoo imoo the iHftbor la ill 
;« gaaenJ purposM *ueh ao botUO-paiU, bOMle 

AnricLd Euml iinnliHikantB, onj-Ea ajid boata. n good _ . , 

BveFii 45 D ^-niaht ia about S3 lb. per Cttbie fcMjt. Tins b«rkj^ been emp 0 _ 

5 tennlog nad 4 e bleck wlourinp o^t. It al» ^ 

^•Rpur for Top«, and the gum id iiaid to bo aweet olid edible. Tbe tree la duflw 
^ Ibode on which the iasar aiikwnnn iM reared- 


lard and tallow.— T he pendered t»t of the pig foriM the pJE^, 
Tolmble cDRiraorci&l ppodtict I^id. A aimilftr aubstaiic# prepared . — 

attle md aheep U Tallow (see Lie* Steek, p. "54 ; alao fKU, pp. 81^4, 81 If), 

cannot be a Ifoid^ to deai with these eubatences aeparate! v". Speaking 450 _eo. 
of Wd, the beat ia the w-caUed Leaf Iiaid. This u derived from the tat ij.rd. 
iitrtoitodiog the Iddneya. and from the flatr layers below the aldn. In 
laUropeftn tragic two other Qualities ftH 3 prepared from the softer Md iiiiopa 
^tuible parts ol the fat, am are known as second md tliird qaalt^ Iwd. 

I^Ardp— ^Xhe following Lntonuation rtgfirdiug nianufactuie lu Cftlciittfi 

TGI 



LARD 

AK& TALtOW 


CALCUTTA TRADE m LARD 


^ Iftffh 


HWHi 


rwtw»i4oP4 


OctxMUtJ. 


IM QniJLtT 
(CmUqiC). 

BvcEtui 
:ni£nl CStefi), 


OIL 

OiDbbiBt^ 


TaXliyw* 

Fc&dCTtllgL 

Ouidlpi. 


15 communicated by Mr. L H. Bnrldll, from informintioii tleriVKi from 
Mr, S- Francis, suptrinfendent of the ptg alaughterliQiise^ CaJcutU. 
Fonnerly krti waa mad^ by thr&o la^go fima And several amall hoDMa, 
but IftTd-rcndcrinf iu HOW cumod on by a f*w email Native conco™ only 
sod these are situated round the mnnidpat pi^ elanghterhcniee. MTith ihv 
disappearance of krgih and renponsiblo firms, thu quality of the lani biA 
dogeneratMl. The mandfac tore goes on ell theyca^^ but t ho beginning of thfr 
hot weather is the bnBioet season, because then most pigs are brought m. 
Two kinda of pig are slaughtered j one, bred in Caicutta, ia called tht 
** China-pig **; the other, driven In fiom the dJIages of Benipb ^ called the 
country pig^"^ The former is white, the latter blackr The animah art 
slaughteml in the early hours of thr morning and laid-rendejinghegUAiut 
the forenoon. The rendering house consists of a small room and a lar^ 
gotlown, where the lard is cooled uud stored. The rendering is doM in an ires 
pan about two feet across and eight inches deep, placed over a .dow fire, 
Scraps of fat of all shapeU|but none weighing more than three or funi oiioo^ 
are waished in water for about two hours and then heaped up in the pw ty 
above the level of the rim. When the lard ia thorougbly melted it ii 
poured out of the pan through a double thicknesa of cotton’Uitwhu into 
an earthenware ve^L where, it stands to aet Suvoral timefi a day iluri^ 
setting it is stirred gently for about hnlf an hour. The time taJeeu k 
setting varioa with the nature of the animal from which the fat has b«ii 
ohtiuned. Lard from the " China pig " takes about two days to Mti that 
from the “ i>oiuitry pig ” a much less time^ and the lard ia of better qualiiyi 
Lard thus manufactured will keep for about two montha only, hut brawrly 
for a much longer time—a circumstance dua apparently to the fact that 
fat of the £re«heat und best quality is not always used. 

The best quality of krd is much used in cooking and iu prapuri“g 
ointments^ etc., tdie second in the manufacture ol lard nib the thini os * 
low gmde oil in floap-niaking. The oil m manufactured by eipostug ™ 
lard in woollen hags between wickerwork to a pressure of about ten c^JJ 
^uare inch in the cold for about eighteen houra. The oleine thus obtoityd 
ifl pure, colotuloBti and limpid. It k empiovNl os an adulterant for oiiire 
oil in France, and for sperm oil in the Eastern Stufoa of America. It« 
also esteemed as a lubricant and is used for illuminatiiigp In Mediclns, 
lard has long held the principal pkoo as a medium for the eilnhiitiay 
of other irubataiices^ as ointizients, etc. As an cjctcmal appheatioo ^ 
possesses emollient properties, and is eiteasively etnployecl in eitettiiJ 
inRammations, bmises, sprains, and m varioiw akin eruptione- 
Tallawt OB already BtatefL k prepared from beef or muttOP 
fat, or a inijtture of those. It is a harder and less fusible fat thauj^ 
The rtuidennl tallow is refined by boiling with water; is ofteii 
means of nitric aeitb and employed as a lubricint and for jioap a^ 
tnakiiigr When intended to make moulded tallow-candlea, the nn^ 
mutton suet can alone he used, hut fordips ” the refuse from the 
candles or the cheapest tallow {a mixture of all animal fatej 
ployed. Hoey Trade and Manuf, ind., 1*4) speaks of the 

makers of Lucknow using charU (fat), but tJiough he deals moat ^ 

with the industries of that city, he makes no reference to the lam 
tallow manufacturfs. So Bgain+ speaking of soap manufacture?*, . 
that (bullock nod bu^lo fat and iri, either v^toi or hnsewi 

employed. 
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Trsdn fn Lard and Ta/te ir*—The fomgii trefTio in Lard nppeara to Trade: 
b« jcclining. The J^Xio^iTs in 1870-7 were volusd at Ea. a,22,825; in liArd. 

I888-T, Bs. 1,0^323 ; in 1896-7, Rr. 07,900; nhd lot the pftit five veftw 
thsy have been 190^^, E^, 62310 : 1903^, Ra. 30,526 ; 1904-^5, 

Ra. 15,500 I 1905^, Rj-18+750 ; nnd 1906-7, Ra. 15^7-1:7^ CoittaponcUng 
tfith this in the traffie, the iMPfmTd inay be said to manifest an 

eipansEDn: in 1890 they wettr valul^d at Rl 263^2 ^ in 1000-1 at Rg, 

17,05&; and for the past five years have been —1902-3, ESk 61,452 ; 1903-4+ 

R 3 . 70310; lQ04-dj+ Ra. 55,454; m5-6, Ea. 69336; and 1906-7, Ea. 92.370* 

The imOie in Tallow eorreapondjn^ to the larfl jnst given was at ftfllows : Tallow. 
—EXFfrATi^ vm in 1876-7 valued at Ra+ 31,234 ; 18S6-7, Ea. 54,097 ; 

1896-7+ Re. 95,674 ; and diiriiij;; the five ycara ending 1906^7 were valued 
It Rfi. L70,72L Ea. 2,17,828+ Ra. 1,30,999, He* 1+11,256+ and Ea. 80,404. 

Thus it mav be said thia export imfEc Ut on the whola, an expa iuioni The 

til 1876-7 were valued at Ea* 6237 L And for the paat aeven impfirti. 

Teais have been:—190G-L Es. 3,46,570; 1901-2, Es. 6,61,976 ; 1902-3, 
lU* 5.84,402; £5,6,93,127; 1904r^, Ea. 6,80.054; 1906-6+ 

Hs. 8,16,706; and 1906-7. Ra. 9,14,834. 

Nearly the whole o^ the Lfttd ejeportod from India goes from Bengal Bengal 
to BlanTitiiis. Eornierly a hur amount was consigned to Reunion and to 
thie Stmita Settlements, but f or so me yeans paat both t hese countries 
Imve discontimied tbeir demancUv India, as shown above, inipoits lard^ 
and by far the major supply comes from the Straits* and recent tr from 
China {Hongkong), but Burma may be detfcribed as the receiving province, tiwua, 
01 the taUl imports in 1903-4, 316,111 lb. (thi> Largest quantity for 

the past five yeaTS}i valued at Es. 70,610, Burma alone took 303.727 lb-* 

^'alued at Es. 66,203. The retume of the coastwise traffic do not show 
hud separately from “ Other F*^%^iaions+” eo that it b not possible to 
discover to wl^t extent Bengal or the other p^ovince^^ of India are com¬ 
peting with the Straits for a share in the BnriiieBO market. 

Speaking of the tia^c in Tallow, it i* eurioua that while Bengial m 
ite pro^dnee moat concerned in kifd, the tallow tmfiio is concentrated 
chiefly in Eombay. The fomgn ExPo»ra in 1906^7 were 4,135 cwt., Bombay, 
valued at Ra. 80.404. of wiuob Bombay exportod 3,617 cwtH+ valued at 

69,60L Of the receiving countricsi iVrabia s«eiUR to manifest the 
conflUnt demand, takbig 2,260 cwt. out of the totaL laiPOHi^—A 
'■Liriotts feature &l the tallow traffic may now be mentionfril. iiamoly 
that Bombay^ followed by Burma, takes by £af the largest share of 
ttie foreign supply. Duiing 1906-7 India imported tallow to the extent 

36.637 twt.+ valued at B3.0pl4,634, and of these amounts Bombay 
took 23,325 cwt., Burma 6,433 cwt* The conntries of supply were the 
Init^ Kingdom. 19.804 ewt,^ and Belgitim, 6,288 cwt* There is no 
*«icntioa of ro-exports+ so that India would appear to be by no meaus 
™-^upporting in its lard ami tallow supplies. [C/* Hurtt, Lubnt^ OiU, 
rtc., 1896. ISO; ahw Soaps, 1898, 119-20; Blnb+ Food Compos. 

^ dwoh, 1903, 310-6 ; Leacb, Food Impact, and 1905+ 461^)*] 

lATHYRUS SATIVUa* /dtifi. ; FL Bn Jnd., ii., 179-80; 

^nthie and TuUcr, FiM and Gardem Oropi, 1883+ u*, 16. t. 32; Church* ^ 
5™-^oiat of 132, t. 24; Rec, Bot. Sun\ iwLy i*+ 41+ 151; ib, 48^ VetolL 
^ : iii., 192 ; IhiihJQ, FL Upper Gong^ PUrin, 260; Cooke* FL Froj* 

1903+ L, 360 ; liEOUXisras^ The CbrckUng-Veitck, kkandrij latf%, 
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ifffra, titira, cJUrd/. idkh (ot Idc), kHtSn, Fiwfft etc. An annuml htrb Txhkl^ 
af:c 4 Drdb]g to De Candolle, ia mdtgenoua to the region that from 

the Caucaaiifi to Noithera Indla^ 

CuitiiMilofr and A/vm, This votch is cultiTated thronghoit 

India as a teld-wenther crop, and hast the reputation of gertrtitutting aa 
land too dry fot other ra^ crops. To thia faet is largely doe its valtip 
agricoltnrBllj. It can take the place oE other empa when the October 
idn hoa tailed, and aa an article of food it is remarkably cheap. Statiatk* 
of actual cultivation are not available for the whole of India^ bo that s 
complef^ Btatemeot o! the total area cannot bo fumiBhed- The following 
particukrs of a few pro’tincca are, howevn^ instructive. In 19CH-b the 
CEyTOAL PttOVTSCES had an area of 363,504 aeres, chiefly in Nagpur 
(163,S32 acres) and Cthattiagarh (1 &2,045 acraa) cEfitricts. BfioAft appe«i 
to have had 14,408 acres. Bombay (excluding Bind) 1%^ aerw, mainly 
in Broach. Siyp by itself had 232,070 acres, chiefly in Latkhana diatri^ 
(142,014 acresJ. The TJnitbp PROviNCEa do not appear fo have puhlijlMd 
the area reeantly, but some few yeara ago the acreage devoted to the crop 
was said to have been 56,100 acres. No retiu^ns of any kind are sv^laibw 
for Bengal, Asaam, Buma, the Panjdb, Rajputana and Centfsl Iiwi^ 
nor Madras. There is no evidence, however, that these provincea ittflten- 
ally affect tho total Indian production, ^e two chief areas are the 
Central Ptoviuwe and Sind. 

TfUage aad Viekt .—To give some conception of the methods ef ralti- 
vation, yield, etc., of this pulse, the admirable account given by Molluaa 
{T^a^bo^k Ind. 1901, Li., 29; iii., 70r^) mny be hera drayi uj^ 
Ldrw, he aavs* is almoet invariably grown alone, though a shght admm 
may be found in gram ari^tiiatm) fields. It thrives best on otep^ 

retentive, black soils. In the Deccan it is chiefly a second crop m rwe- 
fiBkie, but in Gujarat it is the sole crop of tho year. In Broaoh it ^ 
allv raised on low-lying flelds liable to ba flooded by heavy ram, ^ 
which become waterlogged and too wet for cotton being cominoiiw 
with idaij^ Tillage opemtions bej^ by ploughing after the ° 

rain. If the raios ate unfavourable for cotton, tho fleid is hept or ^ 
and repeatedly harrowed during July, August and September. No 
is applied, hnt the ground is carefully prepared, since Idn^ gre^ 
ground is a good preparation for cotton in the aucccedirig' y^- 
tak«i place in September or early in October, and the 
from 35 to 40 lb. per acre. The seed is deopped in 
in rows about a foot apart, and the surfacQ levelled and 
distely after. No weeding is requirecL and the crop ripens m I* j 
about' four and a hall months after sowing. It is reaped , 

fully ripe, formed iuto small heaps in tho field, and aJlowod to . ^ 
a week. When dry it is threebed out under the feet of bnllcc 
winnowed in the ordinary way. The cost of cultivation is stat , ^ 

Kfl. 13-12 per acre. In a welkgrown crop the weight of ptiJse alMs»f q , 
the weight of fodder. From full avenge crops in Broach, 
ibe outturn of puke to vary from 925 lb. to 1,068 lb. per ocre, and 
from 1,220 lb. to 1,405 lb. L&ng is cnJtivstnd chkdv w a 
os it Lb cheap and easily grown, it is considerably used as loo y 
poorer cloases, principally in the form of bread, or pomago* 

fit'lJ Much ifitoraat lua been, for S c«utufy or Jnortw 

directed m ihifl polH, on oewunt of its mvU topulation of cauJiua 
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puinl«d mtt iAi poiArmoiu i«ed. The luhject Kba be^ iip|;;imBdiHl b| ^ 
uVilAirc^ af lniperiAl (fuitstkiie from ABothpr point of view, nen^oly 
iiene to aflceHain if th« pube peAoBeee a peieonauB parBAitA Ihat roalk 

account fnr the toxic action. Prof. PorcivaJH of the Wye Agrjotkhnr^ rolhfr. 

faiJed to diioovitT juiy huqK fuikjpui. 

Recently the diaeiue hen be^ ve^ provaient in the ContraJ Pra^^nofid; rUid 
a cetiJiiia Bhawed that iho nuiober of peupW luoiv or loss papalywd wu Qkr^r 
In view of this fact Major BLJchanart wae put on Eip«nal duty to ifw^uijtt 
into the cause cf the spraod of lathyrisin, and to cndrovonr to find raeass tor 
ita pTevefitioQ. Tho rosultii of his iuveetlgatioDa are embodied in s bulky report 
(to whicli cetmoDo boa abendy been znado). Ho givos the followiii^ gAwtiJ 
minimaiy It has been ahoHTi tiint lathyriimi is du« to Iho tion*mupllu4a cd 
; that Iho discikSe, whm it OMura in big #pi(l«kOic^ foUow* fBmL»e cr 
acArdty; that it i# chiefly couJln^d to wheot'gt'>wiiig wma; that failiiie La 
wlkMt w wti iriiporiant factor in the caiuati^ifk; that th* diesaao Is duefly famtal 
imtong the poi>T, and that debt ia an important factor in the caption. CiwJer 
certain fircuunatancea f.4¥#n yrn « ib a good nctiela of diat^ and it is onty when ibe 
proportion raaehea nr exci^ods onB-hulf of tha whole ration that paral>^ Ja likely 
to oeeiir/^ On the other hnnd, Dr, A. O, HendJey (Rnl. jWrd, Jifttm., 1003, i^. 
TOV-flh after discuaeing fully this Bohjsot, amvHi at the conclkwipn thd 
tjitUyFUm. whilst it may poaaibly cause paralysiB by itsalf, oniiiiarily cnJy 
prediapoecfl to it* that it makes the subject leiidy or ripfl hif tlia a thick of 
paralysis, bn t that ^Jtposiirr to severe Wet and cold is raqUiFWi seluaLly to f Jtdts 
the ftiHldeia Miiure.” “ Tlfia httock occurs after an unasiiaHy thorough 
whitsl plotlghinif^ Watchiog Ctops at niirht or uthw flckJ wurSt tlist ordinAnly falli 
tci mnn's Jot atid not wyiTkan^s/' 

Trtdc.—No particukrb can bo fuminlicd of the trade in this pnl^ 
It Ifi known to be oceadoaally cj^port^Jh Soiue few years agu a sautiplB 
of what waa called *■ &r India ii Grey Pcaa waa Bhewa to me by a 

Glasgow coni-iae*cbaiit. I pointed out that while this pobt waa oo*^ 
aionady called maitar^ tho true miHK^r *f India waa the Gray or FieM Feo- 
It is» tberefoix^i moat ioiportant that the preaont pulse Bheuld not be eon*^ 
fused with the grey pea of India, which ia ns harmlesa and naaliil oa the grey 
pea of Europe. Tho woclga-Bhaped pea *I the pfeseat plantr iktteiiecl 
two fiidoaoiid marbled on the aurface, ehould easily be (hstingmahable Irom 
all the pcaa orpidsca of India* except perhaps grani {f[7rer 
but whUc grain ia somewhat tiioogulor in secdun it h prominently Caprrcil 
Ijelow into a beak, &itd ia devoid of the marbling of 

[f:?/. Kuiloeh Eirk, in Ann. Jf«f. 1870, viL* l+4-6£ | Fh&rtnaix^. M * N 
; Bsncrjei^ Affri. CuUaek. IflOO, 8J ; VoeJckiWp Poimt. ™ 

/rtd. An^yrl, March 7, ItiiM* J02-7 : Mughffl, J, ' 

PhMp Aug. 1895* lOB-73 ; Ind. Afu#. Ann. I8B4-^, $0-7 ! 

1890, xXXiii.* 14T ; 1899,, xxxiv.^OJi; Barclay * Ajn",* Ltiig-u l89S» No, $^l^ ' 
lint Mftf, JouTfl.p 1880, i„ 1487^8? ii.. Hl4 ; IBOS* L, tl3 S , 

No. ID, 385-6 ; Duturtan, Imp. /iwt TrcA 1903, 334.] 
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LlA^WSONIA ALSA, Litnt.; FI. Br. tni., M-. 673; Tdlho*, ^ 

Jrecff, eic^, 190(2* !?&; Gamble, Man. Jnd. S71; Cooke, 

BomK 1S03, i** 511 ; Pnthie, FL Upper ffmny. Plain, 1903* 352; P^n, 
Pi\, 1903| Lj 502 j Lytwracb*. The Henna Plant, rowpifi^ 
meAndi, f Audl^ niaR^Aafir TnarffAondf^ Aenite, dan, etCF A dccidnoua shra 
wild in Baluchiatan and m the Goromaadel coast j doubtfully so tn 
Central India and the Deccan. .. 

Cblti^-Bted tbjDugbout India on account of its LkaVOS* 

*' liBnniB,'' dys anil ali» as a garden hedge plmkt. Tho anil is ropeataoly 
and b**vily man tued^ BJid ihe seed ia easked m walcx for twonty-5ve 
SOiring, whteh toJen piscu in Aprii and May^ The plot of Isftd wikgrfr tbs ^ 
nfs to bs mwn i« formed into bod* nnd kept hooded for Bome day* The ^ 
BCfttterad oa tlis water and siaka with St into the gmund. For .j„tA 

is given both night and motning; after that onJy »» a day tilJ tJif | 
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INDIAN COSMETIC AND HAIR DTE 


LEAD 

Orflfl Bjvi SaltA, 


Wbm nbciut 


Dju. 


upMr *bcive gTQimsl, when tiiey Ikro wat4»d every Blt«naAt« 

fj^Thijrk tiiey aro rDn4y tor IranHpEi-l^ting in July aiui AvigueE, About & mchw Tnn^imnUnK. 
U* dpptNl Iroin the tentra HbooC, niul Qm youns pliiit* W tlien put aiufly inl^ 

IkotM Ono Coot aport. They on Wat«f«a daily till they have reooverod tlta Ahoek 
^if tr4MiKEpl4uH inR, *Uid tbo tiekla nm waedad. onoo A nicititb. No crop ia Uie 

first veAT, but nitorwarda two frupiji a yiaar aro abtamod* oue in April l^lay. Hi* 
m\wi belabor-Novoinbftr, fur rtumy yi-iort oa end. At wxh oidliag about 
V mtihee an Ukkm from liio t^jp aboota* ami Art am yiokla about i^> tfiAiiiulji of 

drv lea™ B year. , . , -j- x i 

’ Tbn Bkk ia ebtamod JjtJrn tlw taavofl: tiuwe on dnod* mltod, ft btUe aorfioii 
4 kil addEid, Hwil reduced to ft twwder. Tbift powdar may be pLirch™d at 
iba coamctle and dyo abepe in. Hw larRDr towna of India, Aild remy bo amp in amidl 
Htkft Alengakla of the bnportod aniline dyw- It la occauortaUy uaod in dyetug 
but itfi pfincii^ value in Indiit ia aa mi article of tbo toilrtW fer ataimng: 
the hiUlda and foot u dull orange oebuT, atao for dyuiug ^lus bam 

mlu a brigLt red colour^ wluil ii often but a tlmt utaRo in the pinxlttctton of black 
by tho oction of indigo on the urigiboi red. TliO ueo of ija tt iMflnwtic dat™ 

lrt>m vorv tuiciont timoa^ and i« imivaraal anumg Muhauinlodw wfoieu^o, and tth 
S ffrefttor or lefcair eitont ainong Huidua ftlaa. Tbn ftftedft yield ^ UUi al^Ut 
wbieJ+ liLilo iM known, uml tlio dowera ore uiftpbyod in perfuiuory and on]|ialrtiUMg+ 

[cy. IflUU ii-. dl-4: ^fa=- .^fioApur 18117, 172^ j 

i^Wfow, fW. in fnd., 18911 . alU; Firiliingor, Afrtn, tfanf. Jiid. (i^l Coinerou}, 
im JiUfi.] 

LEAD and Its ^alcs and ManurMtiiree. Man^ ^oem. 

(.W. tnd., 18S], lii., aSl-311; King and Pope, (ioid, Cop/w, £(/*d ih 
CAoto Nartppjf, isai, 96-9, 1B6, 169-69; liec. OteL Harv. Iwi,. 1904, 
xui., pt. 1, 46-7 ; Holland, Rev. Min. Prod. Ind., in Rw. Oeol, ^urr. 

1006, Kirii., pt. I, no. Tliis laetol boani anwng otlier naiuM the folbw- 
ing:—tint, hindi, lurb, ikam, tenvietam, iAai-jn^ etc. It 
uwhers in the native state, and is ticvpiE foitud in tliat condition in India. 

Its wmaerneat ore is the Sulphide or Galena, wimw, oajojw. Other com- 
Bon ores and itelte are :— Ked Oaid^ oI Lead, eoadAuT, lematnera, 

Vntiry, etfl.Litharge, mvfdatang, marudar ^ifhjSieCarbonate of Lo^ 
mieda, vuSay, tibotpid, etc,; Chromate of I^ead, ?wOft'*wiiis<i { = English 
P®n, see P, 765). , , ■ ■ . 

JHifl/ar.—Althoush lead ut*b lias'o been wvrkw te soid» SKiMt in anewnt 
tiraoi, ttl tbn pnHoat doy iMd-miiiiiiu in India is (waetitiJly in a doruinnt eondl- 
tim, BoUand makes the loUowuiff sutenuuit with rc|;iiAl l« it :— Onlortn 

. j ■ ■r' . 1 .. -.i.r 1i..4iPL nasi, I 


gib 


DJIF, 

It., W2 6. 

Lead- 


Mi mng» 


a^QUva rtUOrit ^ PU-a lOn imining, VA -r— , , j * 

®bly DKont fttfmspt caUing for apocial mftCitioii io that now bflillg iiiado lUi 
dffValicip tba dfifwdta naor Fong Yung in. thft Northom Shan Statoft folrnorly 
imriwd by tbo CldJi?»t wb^kffc bohind Iftfga boftp* of iJag foportod tc. ^ 
^*«^fiii»bk to prodtnblo troabuiKht by luodsm motaJlurgacal piKkCSM* fur tbo 

of idlvac.'- ,,_»»? a^ 

— Ths ErtOtal ia compatBHvBly bttic ™ptoy«d by tlio ftauvoa 
«r Indii^ o-vrlng to ilba acarcfitkOftis If i*. however* oecaHioiuiWy ua^ in maiDu- 
loctufft af certain woiea cUld ftlloya^ oft for oaaiuplfl in Hyde^bad artel I«iicknow, 
H ia a componfirtt of tbo Blloy of whlcb Bidrl WO ta niiidrt fVSotl, ind. 
^rt ai DdAiV l&OS, 47J. Botb the ted osido of Sood uid tbo w 

mm ODmmtiuly ulilbted a« pigmonlas fcf. fn Im 
* 31], b Afridi Wftidotb Uffri. W ^ 1«>L No, Ii, 4W Ri^ oki-^ u 

OEDployod for religioua purpowea by the HiodiMp who nuro their 100 
™ th^ with it AH moTTlKl Hindu wotrt«i ompby it a* a pmnt 

I* siwe a ciroubir apot on th« foraha«i. In iMEOlcnn^ tbo inonoaido W Mha™* 
^ earbcHcirtto^ oceloto, aub-aoetale, nitmt* and lodido ora oil oM^oal m llw 
Indian PhvmocopcEiaw AH ihMiii a&lt4e oacept tlni aoeUtc, arc appLi(^rt^.lemftlIj 
^y+ a* aadative and cooling aatpiof^bir in varioiw *kift diaeoBGo. Th* onorato 
■ ■tniLiirlv uiwd. bat iB (duo adminiisliCCad intminlly. _ 

r/atfa.l^Tlw Of load from furedgn wuntrirt ftTO vnry cortaiOnrabki; 
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THE LENTIL 


LENS 

ESCU1.ENTA 

Mfrflllr# 


TwCtwip. 




^v.. eai-5. 

IientiL 


CtlltLVflr- 

tion. 


BeJXffoL 


&nc^- 

U- Prcv. 


Ln IW3^tii lC2>4D£i ETwi-p valudd at In juldiHavi, Go>VErim>m 

imported 12^^l cwt.* vaJilcd tk% R*, l,<SS,S4iX The greater port of thcM imparti 
oamo from i^o Umtod Kiogdam. But it hoa to bo pointod out that tke chief 
iDorkot id tlio supply of the tOft imluatry with the shiHt lead roquind fctr lini^ 
toft ch«ta^ which id admitted ffW of duty. Thia caroa in lB06-fl to ^2pl04 Cirt,, 
vj&luipd at Be. 11,23 JSSp ood in 11WJh-7^ 57+30*1 Owt.+ vnlned mt Be. 
end wBfi eacidigtHd &oni the Unitod Klc^om dlmoafi enfiroly to BeugiJ. la 
the year the thief jHUroaaof mjpply for leadof all kiudd wero ad folibn;— 

Unitod King^m, 70,230 ewt. J Auatralift, "l 0,001 J FtohiXk, 4,T39; Belgium, a,0aj; 
Ceylon, 3,804. llta ihare of the Preeidendee imd Pro%-Lat«i In tfie import^ 
were =—Bengal, 73,548 ewt, ^ liombayp 10,772 ; Madras, 0,187 ; aiud, i.m . 
Bunno, 3,403- 

llte trade In Indiau morchozidiiie la a iiagtigihle quantity^ hut a fih 

re-export trade auata, 'rhue la 1800-7 it muotmtw to £p203 ewL, Tidi44il 
at Ra. 40,402. The bulk of th& re-eatpvtt tmfhc floaa from Bomhiiy^ chirrty U* 
the Uuitial Kinj^om, Arabia, Ptriik Oftd Turlmy-m-ilLfiia. [€/. T4iVi:n4iWt 
TractU (ud. BcJIJp ISttB, iL, S^K 234 S Maai»a, Jcurst. to Kuiat, 1843, 402; 
Afi'nenafff^ Cerrupond. Bed. oFvd Aifri. (fov£, Ind. f/Vot.), Bec, 138 Se 

RtP. Min. Prod. Ind., IB93, 14 ; 1894, 31-3 : IBDSp 40 ; IBEWj, 47 ; 1897, JO-7 i 
Ihorpe, Ditt. Appl. Ohm., 1899, iS., 407^0, 411-3fip 43^kSp etc.; l>uttp Afet 
Af«f. HiwL, 1900, 72-5 : Scatt, Ota, Upp^r Iturma nmf ^iata^ ISOO, u-p 
pt, U 301-4; Kavrdoop Gurdfier and Laycookp i>Mt. Djftt, M^rdanta^ tic., 11W1+ 
211-4 : Jounu Soc. Chmu Jwdaat , lEKH, iiili., aaS-Op 024-5, 935, 1000, 11^2-3: 
1906, xwv., 38, 339, 487-8; 190$, 33.] 

LENS ESCOLENTAt ^ Dutkiop FL Uf^ 

P^criJip leOS, 207 ; PrAiti, PL, 1603, i., 367 ; Ert^fn IM, 
d Fidicr, Fm and Gardisn Oropt, 18S3p ii., 13, t isx.; FL Br, 
iL* 179; tiKtitJMlxcBJL The Lentil, t?wKwrp c^ajtfMiM^ip m^Afp chan^in^, 

htrzc, ada^iy f?iw«rp«rpur, minttf-pappUy etc^ A t^alunble pulse, grown 
08 a winter Ofop nil ovuT India. Aceordiiig to Do Candolle+ it w a 
native of western tompeiate Aaia, Graeco and and hw long been 

cultivatad in Egypt, whanco it waa i^nvoyed to India. As an urtitlo w 
food it kaa been l^owh lioiifi the moBt ancient tim^ 

CaiiivMtioa .— At the proaent day the lentil is cnltivated in all yafin 
of Indisp e&pocioJlj in the Gontzal Provinces, Madms and Uwted Pmvinii^ 
The following is a brief summary of the area under cnltivation and t»p 
methods pursued in those provinces about which traatworthy infariuatton 
can be obtoined. 

BtoMof- -‘-Septiratu ntuma fur tiiid pulae oni tiv E recorded, hence on wtimO^ 
uf tlie area tiDder cid kivatli^n eamuit l» given. 1 1 Uirivoi bait oa a i j 
iin<e in light toil# tlia plantu vrliher A*oy. In ratation following poddy [nw 
Dm IojmI reoeivet three or Towr ploughifigi and tbo wed oI tlie luntil ;a Ui^ 
Cetobor to Xtewmlwr at the rale of oboai 8 »wa per (— 

111 A4>iu0 part# Qi the oeontty it \n mUtpd with borEey^ Harvaating wjm» 
friiJii tha Juiddlo of F^hrmiry to the raiddla of April; the esrop 
rrkfttmda per acre. The ooii of oultivatioa hm bw oatirnatM at fU 
acre, Bwu, Afri. Lokardoffa, 1800, pt* 34; Booerjes, -Jfrt. 

JfiOS, sAj 

>iuf^.^^.4;^ildvatioa ie chin% iwufinod te the lAapo.^ of 
and Mongeidoi. In Upper Awam jt ia cultivated to aamnll eitenl m tM _ 
*!'!» crop prefeie a light, Inamy soil and an open utuation, and genoE^ 
a broodcaated dh m (licel nrop, and la powri m mixture with muatam- ^ ^ 

takw plnoQ within the dmli fortnight of Xovember. The nood rate W 
pof Ocn, if HWQ with muatordp but if sown oinnop about per ^ 

WciJ is required. HL^^'^ting tokea piooe in Maruh and April, and ^ 
yield la about 2 to 4 nkaund* per aera. [C/. Agri. I>£pt^ Ajoam nwJt* 

No. 9, ll.j butia 

Vx!m Prarioe^n^Tko oran imdnr morur la not ftp||iirato|y 


1904-5 pou and ma*itr together occupied an ocna of 
tribuled thua :—lA37,liBii Hcroa in. Agra, dl8p727 uctea 
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in Oudib 


AcAJldm# 
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LIME 

UALClUni CAHSOffATB 


LmtLD^ 

TIHiL 

C, Pl-OTT. 


£b-. 

IpnodklkMI 

dtflpv 


Bombay. 

Awm, 


Id Dtithie Hhd FiJI«r* rajltiv*Hoil i* mcwt in thfl UiunpEr parts of th™ 

snvinnn. It in town ia iJl kinds of son. but ehiofly in low-lyuig innd, Genn- 
liiy it itilJ:o*r» <mrly rico. being ottca sown while the ties st^ks ^ st aniUnff, 
it lUowwi 10 grow up enwngrt them. The seed fete vjuim the eowJitlon 
ef thii nfouad. but it oemniDnly ebeut one metind pw octr Tho tiiiHum irorn 
anbrifptUrd land vtriet ftom to 8 tiuuind* pOF 

iwb 10 to 12 itumndt* , . 

Ctatml PrtfvfefM In 1004-S UiO nfM UihIpt Ino ^jrop 

the Cwtral ProvTiKW. 331.780 ohiony in the Chbeltisgerit, Jebbnipur 
Jiefbudda Di^dtioiu, and in Bonw, 13,167 nwc*. It is goBetaUy town on tho 

Paalib .—Xo statistics o( btea bpd aveliebto. In the Jhi^ tlistriet, which 
is ttvical of tlie provinDO U A whole, it ii n «nfd4n OT jnundotion crop. 
tllmoBl soils or light lands, iwt niMd «v>ngh fof wheat, im eoVsetrf. The IiMid 
It piouchod OftW or twit* and the sued Is sown breodeast. SO to Aa Ib. ttff 
irom December to JaniUiry, The emp >» "pf « March to April. {Cf. tfas. 

In 11104-S the sreit wm 0.761 0««s, chiefly in (6,00T ncrosj 
end Beleaairi (Z,918 ewes). Afitrvr is always an utiin^ted ™&? ^p, 
eHterslly is srown atone. In Pbenn it is the sola crop ef the year, snd is rotaM 
with dry-crop wheat. The soil is miied btaak, hut only of moderate depth. Tii 
Seplerti^r and Oclbocr tho land is rspcatedly ^ Octobor^o s^ 

ia diiUed in rows A foot apHlt at tlie rate of 20 to 2,7 lb. per The crop 

tipcni in thrwj tutd a half niettlha, and a good oolturn is abfiut 300 lb. per acre, 
idf, KoHison, r«frtoot Jnd. Ayn.. IMl. iih, 80-90*) , . , . 

Food.—In India it is eaten A9 ddl, flavpiircfi with vanonB awmatiw 
ud oondiineDts, also fth a compenont part of tho dish cnllctl kt^nn, and 
i» ooniidered tho iflOTt ndtritioua of tho puleos. The young pod is aIm 
eitan u a vogotabie, and the diy leaves and stalks are greatly pmed os 
fodder, la Euiops thi# pulse meal, miied with barley floiii or otJior 
eercal and cominon salt, is sold as an invalid food nador the aamo 
EavAtsyTA or Ekvalknta. Leather {Ini. foftf-fJniiits ond eod^t, 

A^. Ledg., 1901, No. 10, 3S6) gives tho folkiwing CHEJneat uaBlyan:— 
laoistare 8-03 por cent., oil I'Ott, albuiaineuls 2,1 "O, soluble carbohydrate 
woodv Ebro 2’42, soluble mineral aiatter 3*54. sand and silica OS, 
total aitiDgon 3-94, albuminoid nitrogen 3'fi8. Aa a JlEDicitfE,^ lentils 
have long had the reputation of being usefiil in caaes of constipatioa and 

etherintestbalalinctions. - * c ■ lon.ra. 

{Of, Bcfitham, ffev, o/ T^r^oni-Tiezttti. '*» l w u^ 

Cuadelle, Opw, Cull. Plant#, 1884. 3Sl { Ch''«h» Peed; C™™ c/^ 

Asa CfUy. Seieat. Paper#. IMO. i.. 347 S KAJiny LsJI Ocy, fnrftf. Jh-Mj#. of Itui., 
iHfla, 174^6 . reortmilf of PAormOcy, IbW. 77-1 

LIME, MARBLE, CHALK, etc., orCalolum and !« S^tB 
and Manuraotures.—Although I./jm#-(C aleinm) doM not enst in a . 

pare state, in tho form of the carbonate it constitutes a bv no lanans 

1. t ■ ri . - I. a .-s . _ A « 1 hwvs obo+j-L-na V-iTVllFTa. fs ^ 


Food# 


IkLme. 


ibiigtiificAtit poTtkn ol thi? Hirth^i crust, linn^one Toeka 

ia tho apemtion of djiving off carbonic add fram thi^arborici^o 
^th thc^ production o( the orido of caldntn or j ^ 

ftborbs wator and bccodiw fAmi'QT hyiirato of Jimo 

J&02, Ko. 5^ 137-47), The enbjeci maT, therefore, bo dsilt with under 
great ft4tioi;3—Calcium Capbotiato and Calolum Sulphate. 

O.HB, CAf^HO^'ATE OR—TbL* ii known in Indifl by an nran- 
*iva serha of veniMnlar narnes that denote tbt cHJtiditioiw (quick¬ 
lime, slaked Lbnet etc,) and tho soufcea (iitnwtone^ tnarblft, chalk, abollsj 
iDOfft gene^ name b perhapa the Hiodustani ehund^ a word 
^hich in the variona langringea of India onnimea numeroua fonufl^ such 
la >eAyn(|ji. cAtino, fAuiwiiiiAitp eAiSnuj, fAuaimrti&ii, fTituwni, in^ha 

m 
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Xfiine- 


lailliJi f ufipElm, 


rjifbanijAr. 


TmIum^L 

WlUtlhL 

Ulnffior. 

l^ikKIilinipar- 

Ittiiifa- 

Com. 
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ttinna^ Aejmiii, Aunu^ etc. Its most geiteral. mm& m Sanskrit; ^oLild ip- 
ponr to be but certain writer? give rLho d^Tjnnf {=^ b 

poTrdcr ), Etsdha, kapardak^^bkasma^ etc. Iti Arable 

nppeftT to be Jdkt and oAu and ita Ferrian m^kah and o^aL Chalk U 
very gftijemlly known os XrAon'-Tnofti or D^’3L,^KRD or 

(juicEMJiu ifl kaU-Jca-chum or aimply kali or hahi^ often aSso rh\M 
LimcsTONR 13 jtniai'ia-paj/aj'^ Sbell LndE is «ipi-^-cAii!qa; Lb« 
lime from Ltmk^tqke Limk being ; M arhlk la J^nnwar ^ 

KoisaiL CoRAiA Bie ®onj-i-2^oS(J<fo. 

The word rinndnip by modem naagOi genemUy donoteap lioweverj the 
heantiful pl&ater or cement cbaractoristic of raany locAlitiea ef ItrilA, 
more cBpeciaHj in the south (see below in the paragraph devoted to Merbu 
and ComontSp p, T13). One of the earliest European writem to u.ie tbs 
w'ord appe4irs to be Garem deOrta (a.d. 1563) ^ aLthongh fifty ™w 
pmWoiialj the Italian traveller Varth6ma describes the People aroniHi 
Calinit ag eating betel Ica^ies along with n ccrUin lime made from oyster 
nhcllsp which they call cumama* 

Soj/rc^s.—Tfiere mAy* in IndJa^ be said to be three great groups of 
rocks or materials that a^ord lime, as foUowfl:— 

MUfofiif, #fCr (/tap* (^flz.p lii^ 146^50)—Hofdly 
any known geoLo| 2 [icid formation in India is wholly without 
in some form, although many of the example* arc exceedingly iiu- 
pare and itearcely worthy of the name. Mr. H. L- SevenoaJws, in 
the J&umal o/ iba Qum Victoria Indian Mernorml Fund ^No, 2, 
fa pubMcation here utilised freely), deamibea some twenty diiTtrent knul? 
of Ornamental Building Stones. Some Indian ornamental atooM sre 
of nearly equal merit to the marblesi specialised below, and fttill otb^ 
groflitally decline until they have to be charaerterised ns at most only good 
bmlding limestones. The limestones procdmble in many parts of Bombaj 
and Sind, for example^ are odmimhle building stone*, though 
nowhere exists in that Freoidenoy, The Porbandof miliolite [foraminireTal 
limestones) has been conveyed froio Kathiawar to Bombay and eVi'n to 
Oalontta, and is employed in the cDnstmctlon of some of the more 
poitant of the re«nt buLldinge of these ciries. In South India it 
said that crjytalline Hmestonea occur in Trichinopoly and Cloinibfttom. hut 
of very inferior qtiallty ; good building limestone* ore found in CnddapaK 
Kamul and Qnntnr, and marhlea at Piiltmdp In the Ontfal Proipincai 
there are numemns examples of Imicatones and admirable building stoii^i 
such as those of Wardbo^ Nagpur, of the VibdhyiiEk forraationp each a* tb* 
limeatonr* of Katni; and in the United Provmcea the crystalline h^' 
fitone of irirxapuXk which occur? in the metamoiphiu rocks of thatdutnc. 
In various loealides of the Panj4b gocNi Hmesbonefl and even niarbletf 
found. Lastly a reference is essential to the limeatonea of LaJchimpiw 
of the Khaaia and Jointia hills of Asoam. . 

The most important sourcea of Umestoue and Hme may thus he groiip*^ 
fommercially:— . - ir ^ 

L S.-fTivi in Eewah and at Katni, in the Jahbaipur districL r ^ 

both locolidcB Ume of exceOent quality is carried aa fw as Cdcutti 
and G65 miles dist4nt)p and canstitutea a large proportion of the lime . 

that dty, 2", S yl w A y.—Along the eouthem foot of the K hasis end ; 

hills there is on itiexbanstible supply of nurnmulitic limestone,^ _ 
fonocrly supplied the whole of the demoiLd of CSolcutta and Ijower Benp ^ 

flu 


KANKAR 


LI WE 
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ind rttU does so to & large estent. Ttio returns of 1904 ® supply 

«(1S3,108 tons of litno, vuluel at £9,405. 3. RiinTA:^iAiiif.—Tae »wm 
V mdhTsn lunwtono near Rbotsagarh is qiuLnied to n small eiwnt, u^ 
..^ported down tta Sdn in boats; it wa» largely used in tbo works of tbo 
S6a CmsI. flood lime is made from the depoati at Biam, m the aingbui^ 
district, and has recently begim to attivo in Calcutta in incrBUBtfij; quanttty- 
4. !ffJiiA/.A Along the foot of the Hiuialaya, bould^ of limestone 
ua onPee^ and buret in large quantities ove^ year t the alalied lime is 








KanluM'. 


emrted on fjniitfla and sapplics a lurgp ijortion fcijd tha 

United Provinces. 6. A,vz>x.v^-v—There is a band of eream-Mlonred 
msThle near Port Blair which may prove of ecouomMum^rtanee, as it is 
abont tho distanca from Cyautta aa KfttiUt ^ ^ 

quality. 6. OrHKR Lnf ALiTi^^s wbflrc limcstore la known are 
jHjineroitH, hut at present of merely local importance, or in moat cs^ of 
BO ™luc whatever. A full list of them as far as they 4^ »» 

hand in tie AfflawfiJ 0 / the Geology of India fl881, ui,, «9 

(ft! tlm., CoflOTllBJwO' ar Kaatir; /mp. (?«., l.C* 23.—Mcdlicott ev- 
plaiDed the formation of this aubstant# as due to the ovaporatiou of 
the around water, containing in solution more or leas of carboiuito of lime, 
produced iu the slow process of soil-foreiatiou by tie general decora- 
bOBtrion of reck particles. Its production is, however, very m^b a matt^ 
ol elimste, i.e. oltemstiug periods of extreme moisrtre ami tiryneas. in 
the vast majority of cases a layer of Aauinr {a wcrs^hich means simply 
nodular stone) will be found t-c underlie usar soils. This circums uw 
been purposely only incidentally alluded to In the paaMges that drtl with 
tth efflorescence (p, 62), because, although doubtl^ fonawl bv the i^o 
phyukAl pfocoBseSp rih and lime have not bncii fltown to . 

on* each other. Rd^ efflorescence may occur without any for^noii of 
iaithor, and convereely AonAor may exist within the soil mthout auv 
nridencs of rM efflorraceni^e or evoti of an abnormal deposition of 

Kunkar is the chief source of lime in Up^ Ind^, 4ud it yiel^ an 
^KCfllknt Artd ftomflwliat hydratiHcr cemunt. Holland ^ 

U lew-1903, 1021 Bpflaks of kanhir and ktonte m aVuMt the most 
valuable assets in building material possessed by the c^ntry. Jamw \>tvU» 
Cleghorn (/wJ. <ii>d Sort, Rngin,, dune 13M, ^7) pvre the remits 
of his stiidv of this substance and of its practical utilisation lut iiio r. 

Verr often the iwdulcs of foialbir are #0 abundant, at ce^ir depths below 
tho'suriace of the pound, that they become ooiumhdaW into blocits. 

blocks wbon obtAinibla are lar^fely employ<^ for bmldiPg 
and were bo used extensively in the Gai^gea Cnnal Works, auh - k 

breten and hammered wUlo water is poured o^r, is Ww-tow- 

u«d lor road*making in the greater part of India. This emnimsUnce ii-4-w.ata.. 

at oncie a vivid conreption of the abundance and exbenai^ n i 
bulion the flubBtancc. Konhtr h(w bwfi tried QsJ A 
►^eml D 4 ^iu 4 ioni. but with ™y indiffereut reBtilt^ [te mmpwdioii 
ton vaimhle and Lte liability to adultoTatioii too gwot to adrnjt ot ita 
ttMj, eiceot whm hmeslonaa are not available. Lar^ q-Qunriti'rt o 
lim* Afe made in vafioua partA oi India from highly calt^aPJouB Btirlac 
Ibne when mixed with proper proportion of 
makes moat excellent raortar." Chief Invp. of Minm m fmL, 

l^p 4.) 
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^nom Tiifttteir bv boiUng m porteotlj (wcoinpliabed in tho caM of 
be^ than of cane juice* Tho addition of slaked lirae accordingly greatly 
{aeilitetefl that reaiilt by the fornmtion of inaoinblfl lima compoundB, 
For JtEBiciNAL purposcHp lime oajoya a weU-racogniHed position^ 
aswciallv as the bofiis of tho mild untacld known aa “lime wster- 
[C5* Waiing, Med., 1897, ; Bartj. Le^i Mtd., 1902* 389. 

MQrtMtMmi Ccmcnia.^BY far the miHt important use of Ume m as 
mortar—a eemeiifc which cotisisto ol lime, sand and water (wo pp- 
195), If limo be mijred with water, ft paato La formed that will rapidly 
harden or set,*" as it ia caJled. When dr>' it will* however, be foimd to 
ETTBok and cninible to pieces* To prevent thia it lb mixed with sand (or in 
India with tho fine powder mado from brick known m surkki). To obviate 
i too rapid o^poration of water froin the mortar., it is customary to moieten 
the stones or bricka, when a much more durable cement is the result^ ^ if 
mortar be properly prepared, a thin layer is found snffiotent to bind 
together the inateriais with wych it is mixed* , . , 

Stein lAndmt A'Aoioa* 1907) describes the stucco uwd m plastenng 
the Surfaces of walls mode of wood, mud* and (sun'driod) bricks in buudin|^ 
nnoovered by bini from the sand with which they had heen engullod during 
fhs 3id to the 8^ centuries* The stuccoed snrffic^ were found to have 
been frescoed very elaborately and beautifully, and in many cssm etatu^ 
made of mud were found to have been ooated with stucoo and subsequently 
painted- In a ^rthcr paragraph reference will again be made to Stein a 
diBCffveHRa in connection with plAVlcr of Paria p. It would tbue 

fleem fairly certain that nnadvancod knowledge exists iu Eastern Turkeatftn 
of certain uses of bmo long before that matclfial came into use sa a cement 
m itone and brick construction. The oldest constnictive bmldingB in 
India, such as the (Tbulikysn temples of the Deccan, have the atones so 
fitted into each other or are of auob mnaaive blocka that they h^'e re- 
mained in their positions for oinitttries without cement ol any kind MVing 
been uwd. It seems thus fairly certain that the use of raniont in house¬ 
building wob aubsequeut to the date of the temploa named- [C/* Papers 
JidoL ta Cemewf. J/od. 1128-57; Butlur. Port. Cement. 

1899.) 

There are commonly said to be the following claaaea of cements-— 
(o) colcoroous; (6) gelatinous: (e) glutinous; (o) Trainous; (e) 
uiaterialB but non-resinous* The first mentioned arc thooo with woicn 
Ihe present article is more imine<iiiitcly concemed, auch, for aiample, 
the mortar already tndicatod. A hydraubo coment, or Foitlaud cement 
^ it is callsd^ is in other worda a cement which has tho property of setti^ 
tinder walw. This is obtainable from certain limeatones naturally 
fram 10 to 25 per cent, of alumina, magnesia and sili^i or nwy 
be artificiallv munufaetuiod by mixing 65 to 80 ports of chalk or ,“*^bor 
pwe lime with 20 to 36 isatfo of river mud or clay and a little oxide of 
say 3 to 14 pur cent* These Ingredients are thoroughly in 

dried slowly, colcinod, and then reduced to a powder- In Tndia^ 
Pinttand cement is at prusent mainly manufootTired in the MadriM 
Prmidency, and more recently works have bsen atart«l in Bengal 
iu other provinces it is ocfMionally pm^red, and i^efiy from 
“pIlacMiia liuaXur to which a certain propurtion of lituestouB is 
Wed. But it la a striking poculiarify of diese hydrauhe cemeuta that 
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tbdr adh^i^e |fOW^r Ifi diminished by tnixtnre with s^tid. When ti^ 
fts A fltueoo the sand employed must be pertoctly froa Tiom loam, and tlw 
surfarn mmt not be pamted over {if that be eo desired) until the eenuBl 
has been thoroughly dry for iomo months. 

It may further be added that if Fortlatid eements have inorfi than 
4 per cerit. maj^oftsin they rapidly decompose when kept under water, 
A cement with a basis of white magnesia in place of clay is somadins 
known as VVliite Mortar.” Them am largo depcisita of ina^^eaite tmi 
of nmgneerttim limestones (dolomites), eepecially near Salam m South 
India, and these it is nnderstcKKi have recently been taken adwitage isi 
by the Madias Portland Gementi Company in the preparation of a rheap, 
easily applied and rapidly drying plaster that takej^ a fine polish. In thir 
public press it is not uncommon to read the wrtificaies of Arbutticioyi 
Portland Cement^* as being equal to tha best-known brands of Engibh 
Portland Cement.” Mr+ C. Sp MiddlcmiBa wrote iit 1896 a moat intereiiluif 
report on the magncflite areas of the C^halk Hills near 
Ledg., 1S9S, No. 16). Papers written bv James Cleghotn {/»«?. and 

May 1894, 330-1 ; 1S9S, ii., 210lll ; iii., 33-3; iv., 28, elo.) ^ 
also Iw found to contain much useful infertnation regmidiog raa^eiiaii 
cements. [C/. Blount and Bloxatn,^ Ch^m- for En^in^ and J/arttf/,, tWO, 
133-42; Min. /ndwst. iti 1900, 76, 82; Gilmom, //^r. Ctments, 

1—334p ct€i!.]| 

CAqriinr.—Ineidental mention has already been made of Ibe fiwt tb4t 
nn admirable polishing and exceedingly strong cement [iHjmarinnss 
of AB cAufidm) is made in BovemI parts of India. Them am vario^ methods 
of prepring this anbstanee, but thes* all pmctioally agrot in 
cumstaiicQ that some saccharine substatice b combined with the brtiii 
as well as powdered marble, plaster of Paris or steatite. The 
most commonly einpLoyefi for this purpoao is the obtained troffl 

the cocoannt palm. The milk of that palm,is also with ehim^ 

the preparation of a very superior whitewash. It ia beboved that 
sugar promotes the aolubibty of the lime, thus allowing of a finer aiw 
more complete state of division. ^ n 

A sp^ial art of some parte of India, as, for example, in 
ctuisists in tn.rving cementod surfaces into rich floml deeij^ 
iiuiy be eubscqnf^ntly ^Ided nr painted. [C/- Ind. Art ot Iklnt, iw®i 

96-8.] r 

CewowH Lime or some of its saltfi (euch as plaster of Paw 

largely employed in combination with glutinous and resinoua matenaH w 
the farmation of ceinenta. The riee-wwicr ia in India coniuwmj _ 
with a eertain pereuntage of pure lime in the prepaTUtiou of » 
cement which is employed t* join the various porta of mnsiral instiuuifln 
in place of glue. Instead of rice, the dough of fine flour may be im _ 
in water until gluten only remains. To this sboulsl then, be 
smaLl quantity of pure Kme* The cement thus prepared is 
for all forms of woodwork; and has the speriaJ merit of resifitu^ 

It ia gencmlly known by the uame sufL Lac combined with ^ 
forms a convenient cement to be used whero exposure to 
moisture is unavoidable. Cutlcw* cement corurists of rosin. 1^' ^ 
and brickdust and pUater of Farui, or simply roam and pbw 
Paris. Dr. Flemings m his Aaxmni of (he &ak aavi A-gjt 

use plaster of Paris, mixed with pure Hme, to produce thaif 
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qualities of ehinini? marble-like It is also krgeljf cinployed » 

wViT.tgWMrtl, , ___ 

Fortbe matoriali employed along with lime in the formation of apedal 
eemante, the reader ia referted above (pp. 2i?3-3) and to the respective 
positioiiB in this work of the articles there indicated. ^ 

jifarAte.—The beet-known marhloa arc those of the Atavalii aenee, Marble, 
which include the quarries of Jodhpur iiifakrdna], of Tonkra in Kishengarh, 
of Khanvar in Ajrair, wt well as of Raialo in Jaipur, all in Rajputana, 

«ul of Jabbalpni in tho Contrel Provinces. Within a ladiu* of eight nulra f 
around Makmua there are soincthuig like 100 quarries, but oj these onlv 
IB nfe At pTwant worked* They VftTj ini deptfi frorn 30 to i 5 fe«t, niid 
blltOTT die vtin. The nmrble ifl eicavutod hy bksringp and la then emt 
into the required aiEo by steel It ia hauled to the aurface on wooden 

folEerSp and by nmnuAl labour. The quality of the stone ie generally 
better aeeordiug to the depth it is wo-rkeil, but owing to the erude 
Appliftnces uaed for hoisting to the surface, deep nunes are impoaaible, 

Tlie dust and tragmentA produced during mining operations at Makrana 
»rc burnt into limo, and this quality is much appredatwi for the finer um*. 
of pjaatering. \Cf* Joum. Fui, Ind^ If cm. Fufui, March 


IIMM 

eLiof^—TUQ white marbles o( Raiab are highly yaked for filagr™ 
icmas of which numcroius fltie csainple* eslst at Abu, Agra, 

Ahmedabad, Delhi, cte. The yellow iruirble of Jaisalmir {fcAniiTi) m a t4i™ 

pure yellow., not white and yellow veined- It ie ufled in the tomb 

of Ghayaa Beg and hia wife at Agra, and is so abundant as to be ioirally 

worked up as An ordinary building stone. The black marble found at euck. 

BAm«lans Is caifved into atatuesi aud toys- The black material in the 

ioL^id work of the Taj and other Mughw buildings is a aalcsjeous shale 

fetmd in the lower Vindhvan scries st Chitor- The hsndsomCp mottled, Mhibubl 

green marble of Motipura in Earoda State, as slso the grey and pink Ortj ^ dnL 

nmiblos of Nam^^r In Kishengarh State, are much admired and lately 

u«d for oniaincntal purposes. The onjTc-marble of Nurpur and Shahpur, Onjx 

FAnjAh, is famous. This is a crtaru-coloured rock streaked cloud-like with 

finrple^ hence its name feorfaJ (cloud)-^ Aw exquisitely beautiful variety of 

oftyi^marble la found near Jhiili in Baluehiataiip too remote from civiltsa- 

tson to admit of its ntilisation. The marbles and limes of NarWAul j^n 

Fstlala State ate also well known. [Cf, Rcc- Gc£»t Sutv. Ind-y 1 ^W 36 , xisiii,, 

^ 9 '- 60 +] It is commonly believed that the rcaaou why the marble 
Ihe Tajj and other buildingB has remained for three himdrtKl years without ^ 
l??ttiog tarnished is duo to its coureencaB of grain and ethical purity. A 
toAraely crystalline dolomite marbb occurs wear Mirganj, 11 luilcs west of 
fAbhalpur, but it inekdes numcroufl crystals of tremolifet and ita use lor 
kuibstones at Jabbaipnr shows that it is of inferior quality as a marble 
«oufl when exposed to the weather. In Burma the beautiful scmi-trans- u™*. 
patent wlutc marble so extcrisivelj employed for the figurca ol ti aututua 
it obtaiued chiefly from the Tsygen bilk in the MA^leyii Sub-di'Hiiaion of 
the Mandalay district and near gagaiug. 

—Marble ia thus in extefusivA demand for the decoratyou ot ukh 
■U ifiptuouA dwelling liousta, palaces, temples and mMques, and in the 
tonatniodou of idols, oruaracntii, tojn, cto, A higldy instructive act^unt 

ite Uses in the bmldlngs of Agra will be found in the traictteer 

vd., eai-Tlfi, 728 ^ 35 ). In the jlirt-t-.dASdK mention is made 
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of t}i6 akiJI of the Indian BtoneHZBrvejis^ bnt not of the ^ o( ntone inbvii^. 
Both arts however^ improved during tbe time at AbhsT^f 

son and grandson. The uac of marble becamcp m lactp the domiMot 
feature of the new school of architecture that a^umed such at upend™ 
prqpottiona with the Mughal miers of India. Perliapfl one of tha nu^t 
pleasing and at the Bamo time sumriaing fi^turea: of that jgreat schoat 
of Indian Architecture might be aaid to ^ the marvellotis flUErtse floeena 
{jali work)t in sandstone or tnaTblcp that take the place of the gl^ windows 
ot European bnildlnga^ Keene (iStone Indv^L of Agra] givM a very ^ 
curate and impresaivc aecoont of the eereenfl at Fatcbpiir Sikri (constnirbBd 
1581 A.i>d. *"The outer screonH,^" Jlq aftj«p “are ao miiiutdj pimwl 
that they uctnaJly look like lace at a diRtancat and illummafcc the moitiuiy 
ohamber with a solemn haiMight whkh resembles DOthing else that 1 har? 
seen.*' In Agm a fairly estonaive indirstry exists in the preparatioa ot 
BcrcenB, tables^ fancy boxe&t picture frames, platesj vaseSi as (il» 
models of the Taj and other ancient monuments. These ait mostlr 
done in white marble, inkid with agatop earbunckp cameikni chaJee- 
donjj jfldoi laspep, lapis-lamli, topaT;^ turquokep bloodstoceij garaeta, 
rubiefit sapphina^ etc* This art h supposed to have sprung iato per 
frtction With the tomb of Ttuiad-mDaula nnd the Tnj (a.d* 1627-16^^ 
and to hftve aljuast immerilatelj theicaftcr gradually declmed until at 
the beguiiuiig of the l&th contury it had praeticAlly liisappeaied. U ii 
said U> have been revived by Dr^ J. Mumay about fifty years ft 
has flourished ever since* the goods produced iu Agra bdug caniod for 
sale by the traders in Indian art wares all over India. 

{Cf. Marbtf in AfChii^dure and Birdtroodr tad,, IL, 

20^19; Joum^ ind. Art and /ndii#r« IfiSA, 5} j Hukiiikrji» J/oRfc*/. 
im, 3^9, LaniyPooIc, Sam^k An, IftSO. 47-122 i Ki^ 

Jeuim. Jj^dL An and Indmt,. 1888, iL^ Sa : JnduA. Artf (pub. by Coim « 
Educfltioiijv ms, yiaxiTM MandiiQD, l^Arilndkn, ISUS, K-WpOTjl® : 

Watt, Jnd. An at S)4thi, 71-9; Hankin, JaUrsU $oe. Am, 

liiL, 401-77.] 

LfMB SULPtfATB: Qypst/M, PhtHisr ot Pjir/s.—Thk b 
hydrona calcium sdphate goneroUy known as Gypsum ; when io s Hn* 
grained conditian, Aladaotya ; and when in transparent crystals^ 

NITE. On being calcined it parts with some of its water and th^ (in¬ 
stitutes PLASTKa QW Paris. The powder thus produced on the addition of 
water grudnally sets^ and as it does so expands slightly- It is this property 
that made plaster of Park so exceedingly valuable for nialdng 
and moulds. In India sidp^te of lime is known by an extensive 
names such as hilnafj kufpura^athmi, Mrsi, wrm 

mokol^ /i'rflAj etc. Plaster ol Paris is generally iQinwn as gpocA- 

Occtirrtnct^.—Jn the Bfadras Presidency it ha* been mot mth shun- 
dantly, but in an impure form^ in the cretaceous rocks of Trichinapo^- 
Maases of gypaiim and crystals of selenite are oocasiouaDy found in the 
clap of Chingleplit. In Nellore, cryatab of grcatCT purity fhaci 
found near Bef^ras have been record^ as fairly prcvmlcui- In Boidm} ^ 
scleiiire occurs in the marine deposita near the city, also in Kathia^^ 
and in some parts- of the I>&ccau. Very excellent gypaam is foniwl 
Koch* In Bmiii, depudtfi fre<|nently 3 to^ 4 feet thick occur near the 
of the Gaj bods of the Kirthar rangn. The Mud o** 

route to Quertaj owes its intractable charaeter to the circumstaii^ _ 
much sulphate oE llmo is there pre^nt, and very Largely in the aaby^f^ 
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cDDdition. This ahoOFbgi w^t^T and theieby tipandB 33 ^ neat* The 
id>ace£Lt' niBteriftlfl ere in consequence cqntmiiotifllj displurced^ and the 
Mud Gorge maj^ therefore, be said to bo In a atata of cozistant 
chiage. 

In Bajputana, at Kagor in Jodhpirr, a bed of grpsum probable not iujp«w 
Itoa ^an. b feet thick has been worked to some extenL A.similar occiar- 
lonw Is worked at Jamaar in Bikanir State. While ejccavating a well at 
Filod, gj’psum of a very pore lend was found, but at too great a tiepth to 
be of much value. In the Panjdb tBaunu district) the minerd ououn in 
Kalabagb and in Khaaor, but is not ntilisod. The Kohat cUatrict contains 
lypsum in great abundance^ Ball sa^'a “ it might be ohtaiii&d by op^n 
qoarrving in anv quniititj,^ but ia not workedi.^^ The Salt Kangs ppasoiraes 
^pauin in enormous ijiiantity, a&sooiatod with rook salt. The Spiti Valley 
luA gypauni of a Hnowy whiteness. In the United Provinces depoaitHi of m 
sirpsuii] have been reported as met with in Dchra Dun, Kumaonp and 
GsrhwaL Middifimifia {R^ ffwL Aurv, /nd., ixlh, pt 2) gives a 

fall account of tho gypeuni of Nshal Kuddi Ln Lumsiom [Of. Hayden, 

Suru. Ind.. xsrvi., pt I, pL ISJ The Ficneer (July 27.1888) 
iQuoiLDeed that gypsum had t^n found at a locality some 19 nules distant 
[rom Haklwani, a station on the Rohilkhand and Bumaou Bailway. In 
Banna gypsum bus been founds but not in su^eient quantity to be of much Umv^ 
oommcrcisl importance^ 

Iiidustrtjii and Aj^ricuHuraf Vs^i.—¥ot a gnaat many years gypum Xadmit rial 
has been regarded as a manure of exceptional merit, especially for legu+ TJsoa. 
zuiaous crop and for certain soils. It has recently been foimd to vaariy 
ith*Tii>Hflj^ yield ol indigo, so that a large demand seems likely to anse 
for it. The reader should consult the ohaervationa already made (p^ ^) 
regarding the use of this salt sb a ucutralisiug agent, or rather one which 
•D MediEEa the physical conditions of the sod aa to bring it into a cultur^ 
able state. 01 manurea that contaiti gj'psiun mention may ^ made of 
superphosphate,*^ which is a luiJicturB of calcimn sulphate with au acid 
phosphate of iimo'—the essential mnniirial constitueiiL It is preparsd by 
the traatinehl] of phosphat^o miuefab with sulphuric iioid tSfukorji, 
ffofldbooJt Ind^ iSKlU S8B-7l)^ 

The next most important use for gypsum is the numeroiiB methods 
of udlisiug pkater of Paris. In IS&S Dr. Buist drew attention to tho 
mteieating fact that the Katives of Sind had, from ancieut timos, been ^ lauiiM, 
in the habit of casting latticeo and openwork scorns to be used 
Within housed! to allow of free cireuJatioii oE air. The Marwaria v'ery 
cleverly make what might ho called stained-glass wii^ows by taking b*)jw;i;^ 
two lattice flcrcecu, made of plaster of Faria, ol idcatical pattern, 
plaetDg beta'cen these fragments *f coloured glass no untuge^l as to bring 
ont the debited colour in design. The soroons art theu firmly fusten^ 
together and. the pieces of glasii secured in their positiona by a thlu 
layer of hquid plaster being ttm over the lattice upon which the gLaaaes 
l^ve; been arranged before presaiiig homo (on the top) the second Layer 
of laEitioe^ to many parfca of Bsjputana and of the Panjdb ^o walls 
tud oetlings of palaces ale licldy omariietitod, in arabesque desigm with 
Th^e ace silvered behind or baekai with plated metal disca or 
'dth coloured tkiloU. or they arc painted ou the Burface und emb^dod 
■i*igly or ooUoctively tn wooden frames, within a plaster, which consists 
if not entirely, of plaster of Faria. Thia work might be desexibed 
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aa a Iditd of mouic^ ojid from the fact of pioces of gbua being 

has come to bo spokexi of os ^^zisA-iuoaaic. fAmoua ^^jALrA-nuid 

(tlie Pftlae^ of Glaa^} at Agra, the Shiak-mahal at Lahore^ and tlie Skuk- 
wakal in the mined cily of Amber (near JaipnJ-} ate perluipa the b«t 
examples of this class of work* Mr. L Kipling visry truly says, The-pfinti 
Ilf the xAwA pc mimr mosaic, thoia^b brilliant^ imrrQwly is^t-apes the. 
charp;e of vulgahty^^’ ao that it is not mueb to be regretted tbat lh& act 
may be said to be bardly practised at tho pre^nt day, [Of. Plaster of 
Paris work In fnd. Art at IMhi^ 1903, S^5-6,J 

While it would thiii) aeeui that certain uses of plaster of Fuia hxni 
bfen we]] known to the Natives of India for a colisiderabln |ienod at itLI 
oveiihsL, a knowledge In the art of i-anrliig figures, oreamenta and toji in 
that material is of comparatively rocont date* and originated with Xh 
modem Schoola of Art, While that is oo, it is surprising to bun 
froni Stein Khattm, ji4-ir, etcO that the whole of the atnixu 

work diocovared by him consisted very largely of jjLaatet of Pmu. 
Moreovert he telk lia tliat the tignr«j idolsp etc., bad in many inatacio^ 
bdiii mouUled and elabofatiuiui accoinpliahod in the form uf eitn 
hguTfis, etc., by a prot^His of appliiffui^ Grooves had been nmdt m 
the p]ast€r background to allow of tbe attachment of these eJCtca 
mould iiigSp wld<!h were bnaOy fused into their pwtlons by bquid pUsien 
Since plaster of Paris moulding is quite modem in indk proper, th- 
ancient people of Khotau must have either discovered that art apoptanee 
otisly or learned of it through their dealinp with othsr than Inrdiin^ 
races (see p. 113), So kte as 1885, while engagad suj^iTiaiig the 
preparation of life-slaed statues or fuodok of etlujolog^ool aubjecM 
that were required for the Colonial and Indian Exhibitian^ 1 expenatfsia 
the greatest possible .difliculty in inducing the ttriahnagar modfilto 
to auhstitute plast r of Paris for clay, I procured a supply of gyp^ 
from tho Salt Eango, had it ired in Galcutt&j wul found tbsi 
yielded a moat excellent modelling pla^r, and at a cheaper rate thin 
1 could purcho-Sc the imported article, which alone had been pfeviomlv 
procurable in Calcutta* But my clay-ntodd lors struck work, and I 
hod to import others from Lucln^o>v, aivd fJins successfully threaten thflOi 
with diemltteal, before I could induce the Kri&hnagar men to rcJOfC® 
opemtionsw I mention this drcumstauce as showing tho quality of the 
Indian plaster of Paris and its Tocent use in costings. 

Alabsotcr, whore met with, lb laig^y u^bed un the nianufactura^ 
omamento and toys. The dark-green foi^m procured from 
is regularly made into dogaut cuw aod saucers and even la:^e Iw™ 
that are much admlrod by the nchef Native gentlemen of NuUhcni 
India. The same material, drawn from various soumea, is to 
extent utilised by the stone-carvera in Agra and other centres of thit 
industry. [Of, Blount and Bloxam, C^n* for Ej^in. and Mam-i 
1900, 131-2.] 

TRADM m UME. MARBLE, E7"C.—With a country that p0®«^ 
BO many rich deposits ol linie and marble, it is surprising to read of the 
foreign Imports that rugnWly uke place. In tm Calcutta press 
seen^, almost daily^ adTErtisemrcuts of deakrs prepared to supply „ 
Best Italiaii Canara Morblea *^ and Beat Belgian Jet Black MolbiM 
(Jonm. Soc, Arts, 1901). Soagaui, it la not imcommon to find 
of the coloured marbles of Montatreuii, Montdeinq and CaJdani, wIul- 
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m unrivellca iti Itah fw tlw beiuty of tbolr (anta. It« wall to romerobtf 
that manv of the eolnmna, sJtaTB and floors of the Tuiicoii oatbefl^H, 
whii^h. BW the aiimlratiorfc at the wofkl, were coiiMraet^d ol tliiJiMS marhieiS. 
Henticin ifl ftlso freayently made in the Indinn press of tnc Grtjek 
marblM, eancciftll? tW of the Fentilikon qiiarrtei Athanfl, jsild 

from the fumona <ju.ajnefl in ThoBsaly* from which the geumcc 
“Veide Aiitico'^ iiiarblca were obuined. M*ny ol the m&rolea met 
iritb in Indian houBeholLl omaaientntioii have been nenVL^i imm 

Euroneaik quarricB. l- i. 

Ths official returtia of foreign trade sdopt two headtixp, nmlcr whioh 
lime, maible, etc., are included. Tbaae arc “ Stow and Marble, and 
“linildirf; Muteriots,” sueb as “Coraeut and , rl' 

The TMPOKTS of Stone and ftinrlila linve langod troin to twt* 

(luring the five vents IS102-7, or a valuation of iroiii 2J to I J lakha of mpcM. 
The chief item in point of bulk «atone from Arabia and I^utiriun, jwd tor 
road-making in Caloutta ; and in point of value, warble from Italy to 
Ibe extent of an average of SJ lakha of nipeea for each of thej™™ 
named. Turning now to the fflialk and Linie. The (ihJmtitjMmport^s 
tatiually about 30,000 to 50,tX)0 ewt„ valued at about ils. SO.OTO to 30,OW, 
AEid eomf'j nlioGst cxcluiiv^ly from tlie llnitiMl Kingdom and is 
mainly by Beogab The Exponia ffoin India have never exceed^ o3.lX» 
etrt., ora valuation of i uat under one lakb o f rupees, rbeso oonaiBumen 
» mostlv from Madras to Ceybni. Of the CemenU a very djfieteut 
itoty has' to bo told. The totals (during 190S-7) baveranH from 
646,556 cwt. in 1902-3 to 1,788.438 in 1905^r valued at from ISJ to 
likbs of rupees. In 190S-7 the imports were 1,714,506 cwt,, vali^ at 
Rs. 30.87,484. Fully tbrae-qaartera of the supply wines from the bnitort 
Kingdom, and the balance maudj tmra Belgium, ^nce ami Germany. 
Bengal tsJees very nearlv half tbe imports : the remainder goes to Bom^y, 
Burma, Mndras and Sind iu the order named. Of the internal traffic in 
Stone and Lime very littlo can be learned. The laU and ttva nm 
returns ol minerals show a eleady progresaion from an *^1”^*** 
m, in 1C02-5 to 12,744.352 ewt. io 1905-6, with 12,149,239 owt. m 
1IW4-7. Taking the last year the chief receiving ewtrea for Marble and 
Siiinc were:—Madras Ports, 3,443,282 cwt. (ebieUy fw™ M^rw 
demjy); Calcutta, 2,040,834 cwt, (from Bengal); and the t*™- 

vincu, 569,674 owt. {from lUjputana and Central India). Chalk and 
limeCalcutta, 1,606,523 owt. (from Assam, Eastora Bengal, Kaj- 
putana and Central India, Central Provincia and C^utta): and the 
United Provinces, 244,421 owt, (from tbe Central Ptovtneea and Maim* 
TerritoryJ, iMtlTt CHJiciar—ft total of 66^986 cwt* Thus A^iftitii ftn 
fiUdma are the cldel HOurc«9 of liiuo ttmd«d in over Indtft, bnt BomcMy 
sod bunna seem to be entirely self-supwrtuig, as there are practically 
to records of intcrebanges from or to tneae provinces. 

LlbfUWl USITATISSIMUM, /,#««., Sp. PL Irt rf,, 1753, 
!fT7 : Mathiolos, A'sw Kraufiefb.. 1563. 130 with plate; also ^oh« (^, 
Camerarins}, 16^, 200-! with plato; also C. Banhin, Opera, 1588, 
mm with plates; ynseboten. Tap. S. fnd„ 1598, i;, «; Cieavs*. Pyrw- 
mUejr., 1646; Celriua, fliefofiofoin'cpn, etc., 1747, ii., 28|W12; Jo^, 
SeUet. /ad. p{„ in ,4s. Res., 1796, iv., 27M ; Bprengel, 

1808, 11; Did. da Scienea iVd,. 1823, XKvi.. 479-93; BUlerbeek. FL 
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ClMica^ 1824^ 8&; Yatsi^ Text* Anliq-^, 1843^ 253-9DaubflCLT^ 
Led. Roman HuAbandrif^ 1857( 117-8 ; BcnthaiD, ifet?. on Tar^ioni-TifiieUi^ 
in Joumu Hoft* Soe^t 1855| ii., 148; Royh, F^&m PL /nd., 186S, 13^ 
232; Hwr, Die Ffiamen der PfaMb., 1863^ 35; a!*;^ den FiaAa 
ufid die Flackskukurf 1873 ; De CftndaHe, Orig- VutL PL, 119-30 j liotard, 
CuU. Flax Ind*, SeUd. Ret. Govt, of /nd, 1871-9, 1-36; FL Br. M, i, 
410: The fTeaf^ of Ind., 1897, 100-6 1 Hehn, KuUtirp/t, und HauH., 
1894, 1 GO-86; 570; Eeiiouard, ear ie CuUure du Unum.] 

Vchelckerp impron^ Ind. Agri.t 1393, 2M-6; Watt, SiaL /Iriw led^ 
189&, 27 ; Jladge, Ftax Cvlitire in Europe and iftfimM, (JE^ Dept 4jn. 
Repi.^ 1898, Na. 10 ; l^Cuk^rji, llaTidboQh Ind, Agri., 1901, 272^; 

Textbook Ind* Agri., 1901, iiL, 94-8; TYluanar, Die Itohsi. dd Ffianxao., 
1903, ii., 278-90; Cooke, FL Free. Soni5., 1903, 154-6; Pmin, Btng. 
FL^ 1903, i., 288-9 ; Dnthio and Fuller, FieM and Garden Crop*, ii., 40-3 ; 
Dothie, FL Upper Gan^, Plain, 190i^, 122-4; i?uW. imp. IneU in Board 
of Trade Joum. Dec. 1003, 188-!^ (teviews papcn pilb. bj 

^pt, of Agri. and TjkA. Inetruci^ in Ireland, 1902, li., 636 
1903, iii., 663 et «e^i]; LrsKM* 

The above* out of the library of booka that niight be cited na dealing 
mere or less fully with tbeaubjfTct of IJnuiN (Linseed and Flai)+ mav'he 
consulted by the reader desitouH of botanic^aU historical and indostiial 
details. The namsa given to these products in Europe and Asia an so 
extensive and varied that only those of moat freoucid use eaa ba ktie 
mentioned:—linseed, finitta, fwii, Wn, fme, Isfim; uax, do*, fiachi^ irt*; 
oW, alski, alieh, tisi, chikna, peeu,. bifrij kom, ^ighif, jamaa, aUiti, obuhi, 
mmna, masMna, aama, Liuind, ut^ xiggar^ hattan, pisekn, etc,* e^ 

Species and RaeeB.^The Ltiuocdand Flax I^laut is cuUivfltedthroiiga- 
out ihe plains of India, and up to altitudes of 6,000 feet a^ve tbs b«i* 
According to De Candolle (fallowed by most other botanical 
it is indigenous to certain localities situate between the Fertisq uiaJt 
and ^e OupLan and Black Seas. A cDnsensus of opinion also favaM 
belid that originally the perennial Hax ( futifnaND^ian*) was tb* 

plant that ia Europe was Kr$t cultivated for ita fibre—a plant that ti 
wild south of the Alps ; and further that its displaceinent from popidiif 
favour took place about the close of the Stone Age of Europcait histoiy. 

There is no evidence of ttHffnstifoliatH ever having lyeu 
with m India either wild or cuiris^atod. f t would seem highly likdy 
recently pointed out to me by lit. I. R, Drummond) that the economic lO' 
foniLation recorded in the Djcfib?i4ir^ undor /» titrirfum maybe 
—the plant intended to ho denoted as eultivnied in Afghanistan 
Very poedbly been one of the numoroua races of the or^nary lin«o - 
That being so, the only truly wild Lmiwh# uithin the ludiau aw. 
related to the oibyiolding /r- HnitnHnftimum, is L- * 

species found in Western Tibet at altitudes of 9,000 to 13,000 foat T 
is reputed to have bmn occasionally seen under a crude cukivatiofit 
seeds being valued ou account of the oil they contain^ , 

Thus we are left completely in the dark, not only as to wbsn ^ 
where the substitution of L# HMiitTiiMtfiHuttH for 
took place in Europe^ but as to the origin of the stock that now * 
the Unseed of Indian commence. According to some writers 

the modem flax-yielding plant of Eun>pD| was denved 

India. 
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mmiintf. _While the ^liuil-d wcorda of Ijadia eertwnly do make raofttion of 

oAilf, wnd, etc., fit*,, 11*5 acmunt, oitheir of thfl oil-aoed or of the fibre, 

ii iiic*5 ae to remove ell fKi«eibie doubt that Imwd end flai were Hndo^ibtodlv 

^milrated, hut it Oan bo *ald that Hauler wteJiitj^ provnlle regording the oil 

than the fibre. In tho /JufifiifM o/ Mam* {bk SI. 4l\ we trod that ifio gornicnta RmlrtdJM 

of itudOPte ehouk^ coneiet of elurta Pbo^ luid of fabriot of hemp, fiiuc {A^umd) 

ox wool bwJoW, So iLgoin {bk, V,. 121). ft man *bo knoera the law ia bkooed 

to purifl«l lioOTl cloth Leetty a Bnaamip. if he be oompelEod lo mftkH 

lua livinj? M ft (xftdor (bk. X,. 87). must not sell dyed doth or gruitwit* of hempH 

fiax fktwiTld) ftnd wool. Tlutft there would "Ooin no doubt that the word l-funHl 

ii of freduciit ooourrenOft. ftftd that it doftot*^ a tibro which wni pupfied (bteaobcd, 

doubtlw). Xdlid&ea tpeaka of the wluto ooIdut of the cloUu But whefhtrr 

tioeiii origififtTly douotod iiuen or lilk. or or or Bome auch hbre^ 

but not DDCcMuriEy linen, aooml ft doubtful MtMFE cominentatora hav®^ 

however, fteMptod the nftmo jfcJUffld m Ifnim, ftftd of ton with ftn fttmjOirphfiro of 

(Wch aMUrftUOe pa to ■eonvey' tho impiTtiwlon- that them wiLa tio doubt, and -rouid 

be no itoubt, aa to ita detonniuntion. But if that viuw I#® Wfrroct it iB+ to aay 

the lotuiL of it. curioiti that to-day tliu only \vta of tha plnftt. known to iho poopi® 

of IndLn, ia aa a aoufC® of linaocd nud lirvwod oil. nut *f fibre (baumd) or garment* UihI oSL 

of the Bftme. In foot, it ia the all but univoraal Isfrliof that tho liaaced plant will 

EWti yield fibre i>f aufacient merit to repay the ftiponM of itft aepaTntion and 

pufifination. Am wa to nuppow. then, thftt ftinoo obustd timiW ft oottiplriatn revo- 

rutSon lift# ift India taken pta^, and th»t cultivotion oa a A&uroft of o-ilHMjod ia 

BOmparAlively modem— a cotlftoqueilce poaiHbly of the MuHanihiadan conquMtftOf 

India, if not of European winTnerOO f Or in tho other explanaiion mote ftCfiftpt- 

Uhl®, namely tlmt tho pftHftgan abo^^^ indicsatod refer to an entiiely diffexenl plant 

jpqavibly cotton) ox denoto eKpeHenoe obtaiawl unJ opiniona hoki prior tho 

ini'uioti of India, Ami, thBreforti. prior to 4tny knowtodgo of the plant m ft Jwufre 

of oD ? Utr F. W. Thomas (Librarian to the India OJ^oo) drawn fuy at tent™ tij 

the fact that in £!a^i£ta (800 afoal uii i* npnkon oC aft hftt'ing a alight tmtn 

of fieah; nf it® uaed like tlmt of hemp mud BwftnlUlU for poultiasa; find oI 

ila being pun^^t, Jight, poikctrating' aild IjLiative. Thfton are ciharaoCOrf that 

weukl Boe in to danoto linsvod.» that the aioMi of Smiftkrlt ftuthom BtanOft a better 

flhanee of liBviug bcott linaacd thnun tho um6 or kiiimd of bfting flftx- Dutt 

[Mat. Hind., l»00. 2m eimpJy jfivBe, in fttt appondiil to work, the nnme 

okwi a® tho Saiwkrit of jr.inwi##; ttuuiiiir. ita Bengali; and ita Umduatanl-; 

■o that it may be biierrwi to have boan ft drug, in iho opmion of tho Sanskrit 
authora, timt wm ufiworthy of epneiaJ ootlAiJemtiom 

in^ ofl ia oeonaionally mentioned, however, in Ihft axt*l in a Xiiuncnd 

few other such publicatieni, but on the Other hand ftH tl^n early Eimpean jjwvel- OIL 
ier» in India whaa® ovidonc® ia j^mOfTilly rogardod 04 of value hiatoriwiyv *“« 
ftingularty ailent ngnrding both ILnnw and ftftX. Bhoedo, Humphiua and 
Bmtnaam make no memtion of any epocioe of ^iJiPMu. Tho Eaftt India 
pftn.y*a lleH^rdi, aa publiahod by Bifdwond ftiui Koater (jFiVjI Mookf 3^ TB«ntk»« 

1600 to leiO). thu ftub^uent ii* volumwi bf AcoClt^l ^ Tht Ea^ tr 

/ftdiu Company-, ua ai*o the still mom recont work, TA* to 

Indio, 1518^'SI prepomd by Feitcr, do not coiltoin any refermpva to fmaecftl 
or flax, Milbiim (Cb. Comm.^ 181J), who dOflU with all the arlidca trft^ 

^ betwftrei England and the EftSt IndiBo, dim# and Japan of that date. r»ftM« 
tml thft ilightaat aLlumon to llnaoed or flax, thoufth n® deals with loaamtim 
rtutoT Md other oiJa and oil-aeada as exported fiPtn Indiii- Next to ^ihmg 
■of ft hittoria cLftrocter 04111 , therefore, b® reoordod «f the wurly prtmuction 
end trad® in liiuetpd. Til® only point at ail cot^uaiv® ia thftt ih® Muh™- 
“Mwfiaifl seem more lekmaly oonnOOtod with the urigin of tb® traffia than the 
Binduii. 

QucbuiMi^HnnkilKin iStat. Ate. Diha/. [wrjlton ,LiU«uwit to 174) 

^n^nefmtM ** FlaX uf Unaeed, mo*wwa among liia agnculttiml crop® ol tJ^gfti, 
bstl makee no obaervatiana regarding it. Neither in hii Journey [Areu^A AfyMOfr, 

Pic,, 1807, nor in hi® Aceounr o/ the Kinffflom of AVpflf (i Bl 0) doe® h® 
eithof aa 3 ( or lin»ed. Ainfth® (lS2dJ them wa4 then a good d®ftl of fla:* 
bftbg cultivated in Upper tmlia, «piciftily in Bcaagwl, for making oil: be tbHi 
adda,^»* af Late yeara it tiaa also become an obJ«t in the low®r provuima. 

{Am. fgOB. X.. Its) was appamnlly on® of tli® firtt uuUiora who wrule ouwfw 

Vilely mganiing Indian linewHl. H® aaya lliat ihe oil Ii iMlKod with mustoftl ftiw»aL 
to aurb an aatent that it ia “ unfit '* for painting or the Otiw usefiil puiqwft®* 
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tQ wliieit it id applied ia Kuropo-. OX flal ha s&ya- Lha Kativm ka^W Ebulhing <tj 

tin (a iTuilifd- tiiread. Iii ^riiomtoa bruugJit out tlio aamtai nUticra til 

IdilburD'* Orittvlal in which work it ue Etatod liia.t ii §;BiHr- 

akly tiultivutci] in Jionj^l nacl Bihar for tlio oil whicli is obtained fiujri Eii$ wssttk^ 
tlio BtoJkif hoin^ rojoctod os Rnwliiuionf Hht. ^ncirfil 

iml, L, oii-3.] 

ThuB ihvn from tlio obocn^'jiliuDs olivsdy iu4mJo, ii nmy bo infcrroil ihAt iha 
HtLirJy of tlic nroduction luid utititHiiion of ir»JrriiiJh*jtoii<Hi roriolvM itotitf into 
two nctioiiA^ Floi and Liimrd. Tlli>«4 ciUil)4>t cif OOUtw i:»4 uLlinliSti^'cly d»l't 
w‘Jthi I tit I sbail diapmi of FletX (to liuliu Ui£iiU(njy UvA Imtir hr^pafiiUal 
|>ml i.lut) lirvt of uil, and in a vury f&tf worda, 

FLAX AXD Llf^BS \—^The possibility of iombining tbe pftHluii^tkin of 
liiiJiecKl with the supply of has bova npo^moilJi^ally miAfid in [ncib 
every iiow and again during the pa^t bundml years or bq. An iniporl4i]t 
Beriefi of experinientd anil investigatiojia wore In eouoequeiice eij|id|ict«il 
ill 1790 to IHlO; anuthcr in IS'JO; and still ii thini in IS72, the objert 
being not so mueh to oorertain wliethor a prolitable eqnibiiied sei^l and 
fibre incllistr)- could Lh> organised^ oe to osL^ertaiD whether flax roobl 
be^'ume a euinnierrial product of India at aLL In tlio PrtxxeMiigi vf 
iht Ilxmourtihlj^ l/ie A'flwf /fidia Cwnpfxti^^ pre^ervoi:i in the recordi ol 

the Board of RevenuCp^ Bengal, of date 180^7+ are many interestinf 
details of the early experiments. Sot Arab flax-drossera W«re sent Imni 
BosKum to Beiigab bat failed to produce gocxl fibre from the plants mUed 
from the aeed spocialiy im|iorW froiii Roxburgh, in ISOI, 

and ngain in 180C, gave aeconnta of the esperimenta he had conducted at 
the Company^ti Hemp Farai near CaJentta. An urniy of uritciai down 
to Rtiyle^a limeT may bo said to have recorded tboir thisorieis or naraUsl 
their espeiiments. (in oath occAalon of special invostigation+ tbe r«4ili» 
obtained were not dceined enrouxagiFLg^ But more fociutly gtill a new 
phasm has arisen that may in the future ossumo some importance* The 
tienianil for cheap eordage, to be used oe binders/* hae auggeated wc 
possibility that the stema of the 1 indeed-yielding plants [while they douhi- 
Jesa do not contain fibre of Euffieient merit and abundaiieo to justify l^nf 
elaborately Bej^Nimted, cleaned, and placed on the market os Indian 
may still by a aimpio metbud of preparation aioni a cotUoge fibre th^ 
*p a catch crop^ ought uiidamelL even jute. At present the atenw of tw 
linseed plmit are not used in any way* and if they could he turned into a 
profitable by-product a great tmon would donbtW ba conferred oti th» 
Indian cultivators. 

Vesqne (TruiV^ d* Aof. A^i. ci IndaM , 1885, 495) vejy propriy 
obHcrves that climate esercisci a considerable InfiucncQ on tbf yna 8icff 
of fibre or ooed produced* In worm countHes the fibre In least ahundsni, 
but the seed crop prof use. He then adds that the seoda obtained f^in 
a fibre erop may bo useful for oil, but they are imperfectly forro-wl al** 
can never be used for reproduotiou. Conversely^ if the seeds ^ 
ckvelopoil, the fibre ia all but ruined. If the combination crop 
and linseefi he in India seriously cont4!niplat4ed in the future, tbo 
wouhi have to be sicklcd close to the groiuid or pulled up by the rw p 
the seeds being thrashed out nnd the stems anbsequently trea™ for ^ 
fibre. But the E^uestion of all others that naturullv arbea hi 
the Piome plant yield both producta pcofiUbLy ? Woqfd it not he prefer* 
to grow separate crops I ^ bv 

Extensive experimenti would veiy^ paodibly have to be condoew , 
the varioua Guveiiimentd of India in order to aacertain the colnh ^ 
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{of a c'ombiii&t.iaiierap. It would b^ve t<] be dUeovof^ whether 
j a ritock could 1 m> evolvod a little rioher in libr^r tkan that proacetly 
|£ff>wi]p hni whicb would still yield a fair crop of aeeiL The rluss of 
toib suited, the of aowuig, the uieUioda of culti^’afioii^ and thv 

periixl at which the hun est shoulil W niadop etc.p etc., are nome of t\w 
of iuiportance tiint t|io Inilian culti vatoi^ could nut be tni'ittxl Um 
iriT^tigato and solve for thoiuselvea. Then Uw raotliodji and applumcm 
t^uirnl for aepamtion of the Bbre would have to be deiiioiiftTiited^ and 
> above all. the hnal couciuoiDii made abuniluiitly oli»ir^ ruiinely that tlio 
propo 9 e<l departures fram the time-honoured uaagesp in Unse^ cultiva^ 
tiou^ wore in the raiyaU^ beat luteresta^ and that the vastly increoaeU coet 
of seed to acre, the new expenditure in fibre-uxtraetinfl appLiancea and 
the extra labour iiivolvedp couhl all bo juatihed fay the inuch greater 


tetunis obrainoti, 

fn testing ibeso and many other such oapccta of the propostMi new 
deparlurc^ the Lixperieiiuo gainwl in the past (very iicnrly futile) oxfMiLri- 
nientfl would have to Im carefully borne in mind and the lihoEteoiningH 
guardiNl against^ These readts will be found in the Didwnarif (v.p 1(^55) 
i-iui it will be aeen that the idea of utilising the hfara of Utc llnoeoil plant 
ii by no means now, but that Bev'eral |wfi50tia have unanecesEfully tried 
lo obtain & iweful fibre from it. For example^ we reod that same >'<sara 
the late Mr. Savi of Mohcaguiige in Eastern Bengal found the stems 
<il Imsoeti too thin atwl woody to aSord ftbre. In Assam the Direftor of 
Agriculture, wc ore toidp mode oonio experiinente in 19D1 to ascertain if 
flax reuld he produced in that province. Tbo plants grew well enough 
but were laid bv heaw rain, and when taken up the fibre waa found to 
be rotten. The following year better roeults were ohtmmalp but the want 
of proper tnochineryv to sftparat* the fibre, resultfsl in a report that dehofoif 
imperfect work rather than defective crop. Iti the report for 1904 it 
ixxtatcd that os the sowingi bad been made in springs the crop hvl 
te ripen in July during the middle of the rains, ft w^as accorciiiigly 
ciunttiEiiplQtcHi to trv an autuinti sowing, notwithstanding the risk of 
frost. The report "addsp “ By oowiriig the crop in autumn it may 
grow and ripen in dry weather and est'^po the baneful influoncf of the 
ttwiufloon raiiis,” 


IFbii iiiiMFril 
KUHlillMilitB, 


BongaL 

Aoaam. 


3C*J-Waiicfr. 


Ilaatsbii 
I fii'flkilf'tf 


—It jnay now be stated tJiat the Bihar Flantcrm^ Bihar. 
Ai^iation have recently taken interest in the possibility of fiax-gfowing 
bring uBefolly resorted to by the indigo planters as a supplsmentan.' crop. 

At a meeting of the Dund w CTianibcr of Coitimeive (Sept, ^p l^tH) thu . 

subject wuA alluded to wdth much interest, and a reference made to a 
having obtained an audience of His Majesty's .‘^ratfkry a fBtateT 
^ih Ihe expre^ objeut of urging this matter « specially worthy of tbo 
BttsutjQn^ of the GovommeDt of India. The iramplea pKOtiured from Bihar 
*ere pronpunoed aueb as to sutt a huge portion of the trade, ft would u^ixiffwSnL 
Ihufl seem that within the past few years the ijuastion of llax-priMl notion 
rionOp oa well as of flax and lins^d combuiedj have been ouce more 
mgaging |^|,g attention of many peTsocLSp and it may be t^id tliat it will 
^ s fortnnaic circumstance if a solution of the probkin hn at laot fiiund 
*od 4 n.p.w and proepefous industry given to Irulia, in continuatioD of 
the already long list of those that owe their exbtonce of developmont 
^ Britinh coinmercuil onterprisa. It musi: nover be forgoiten, however, 
that Iknomi U at best a risky emp, siid onu that U resorted to by the 
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rai^ ior £iiiit-|uyi£i^ pmpoecs but anlj whew wetus tod 

favonrablG conditiDlis are likel^r to prevaU. 

Since the ibove was penned there has cotne to hand a reporrt of t1i« 
experiments lecentlf conducted in Bihar, witten hy Bemaid Covpntrr 
{Agn^ Joum. Lid., i., pt. iii., 192-200). It wouJd appear that a hv 
indigo concerns have experimented mth Hax during the past four yraiv, 
and Cavciitrr'fe retaarka are apparentlv the result of experience gained 
The foiloaing extract may be Dceapted aa conve^ring the chief heU 
There ia as much fibre in the plant grown in India as at homei namely 
about 2D per cent, of dried straw^ The average yield of retied a^ 
dried atraw at Doonah from aoning at the rate of 2 ijiaunds of 
fieed» was 40 maimda per ocre^ and the percentage of fibre obtained 
Iiom the straw was 15 per cent.,^ or fi maimda of fibre per acitt, Ihk 
nhoiiM have given 4^ niaunda of good fibre and 11 inaimda of tow, dint 
is to Bay^ the proportion of gom fibre to tow should have heea u 
three to one^ but in point of fact it w'ss only half good fibre and h*tf 
tow," “ Tlkc flfix from the first year’s experiments fetched £30 a ton^ 
this second year fflS, and this year it w expected to fetch a tea, 
owing to its better (^nabty. The price of tow was about £i0 a ton. Jht 
cast of production, including cultivation, seed, manufacturep shippiu[r. 
inaurance, and other outlay expenditure, amouids to Ra. 62 per arnE. 
Taking tlie fi maunds of fibra to have sold at £25 a ton inelndiug low, 
equal to say Rs. 13 per mauiHi^ we have a gross return of Ra. TS per at*™ 
and a profit of Re. 16*’’ 

Coventry contends accordingly that the eultsvarion of the plant tai 
Iwsen sccomplishcd succcsafuLly, but conolndes his report altn^ in the 
words used by Dr* J&mosdn in 1869, vis,, All that is required to markfet 
a useful crop in India are florae gooci instfuctor* to show bow the fibre 
is to be prepared and fitted for the market, and good seed and njachinerv* 
Lastlyp Coventiy% like most other writciE on thia subject, adds, Thar 
are two separate but closely connected problems for investigation: 
the possibUity of establishing a new industiy for the growth of fiai iJ • 
fibre crop for the production of high-grade fibre alone ; sH»«d, the P^' 
bility of introducing a aystem whoreby fibre, probably of a loww qiiab^Tp 
rould be produced in combination with the existing large cultlv&tiaa cl 
Lttiseed lor oil-seeds.” Students of thin subject will find the infomiiitioii 
furnished by Hauauaek [Aficro* Prod. {WintOB and Barber^ tfmnil)- 
1907^ 73-T) higMy instructive* They should also couflolt the reefla 
restilta by Finlow E. end llH)S-7^ app- ii-K . 

It has been often urged thst^ even if the sepcuatioii of a fibre sben^ 
prove unremunerative, the stems might become of great volne to 
paper-maker. But the crop h well known to be an cxliaiisting ot3i\ ™ 
on that account is often barred by many leaiOSt bone# an effort sImm* 
be raflde to overcome these objections "by improvements in 
Fowl# are known to fatten very rapidly if allowed to stray over 
fields, and a certailt percentage of linseed-cake is the world oyer . 

as oue of the very beat food materials for prolonging and iuiproviag 
milk of oowB, especially when butter mauufactnre h 
sideration* It has, In fact, been remarked that along the foot of the ^ 
North-West Himalaya, litiaeeii is at tunes sown mainly oa a catt* _ 
for milch bn&loea—the oil biding only a sei'Oiidary roiiHiderarioUi 1*^ 
connec tion, however, attcjiriou may be drawn to a brief not# by ^ 
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XiinBMd 

(C^fioiTmeA^ iH in Ind., i.* pt. iii.p 225) on A poboiiouft 

pnspeftv at times p4j«i^jsid by tte llns^ pl^itp Ho luontmiw a ca^a 
wbcre cattle ato somp immatuie liiisood as fodder with tba refltilt 
fifty-two died in a fow bounds A speckneD oE the plant sent for psaminatiDn 
rontainod a cyanoganetic gbcoaidep and yioldpd pnissie acid when crushed 
m water. 

UNSEED ANB UNSEED OfU—The Mcl obtained from the oalti- 
Tited K UfiitatimthHifm is known M LiNafizo. the oil expressed there- 
tforn is LtssEED-oiLp and the cake LtssnEU-caKB. 

The object being to promote dowering, not to produco longp straight, Raoea. 
fibre-yielding stemsp the seed ia aowu much thinner than b generally the samia^. 
fAse with EiuopearL flax* The result of this special cultivation bos Wn to 
develop several woH-marked BaCESp all of whi^poaBeaa one ohacacteriatic— 
a nmch-branched stem. There are two readily teeognbed kinder namely 
a wbito-Beeded and a red-seededp and ol each of thosw at least two grades 
with either “ bold or smaU fomu of the seed* The latter may be only 
a condition of defective cultivation or immaturity of eropn but commer' 
cially the bold flood ia th& form of greatest valno. The subject of tbo 
coltivatcd races ol linseed is, however^ too imporlectly undentood to aRow 
of niore being nt present said refarding tbem thau that many distinct 
forms exist. It wouldp tticrcEurOp be the moat obvious conrso to pumne+ 
in any attempt at now developments of the linseed tmlEc* to improve 
the stock by careful seioction in tbo direction deairodp rather than to at- 
tempt tbo nccIlmotisatioD of e-xotic stocks. It is well known that the 
quality and yield of oil varies greatly in tho sped of one county M 
eotnpmt^I with that of nnother* Tbo whitfr seeded form has usually whUtf- wtdoii 
white cotomed flowersp the brown-seeded blue fipwom. Moreover, the 
white seed has a thinner aholl» and contains nearly 2 per cent, moru oil 
than is thp case flith the red. These facts have led to many inquiries 
as to the white-seeded plant being grown separately and the seed 
sent into the market pure. Tbo deniaud for auch pate seed has nevorp 
however, been *o Iwgfi end cotistant+ nor the hopes of iiicrensod price 
taafficicntly encouraging, to tempt producers to give the attention to tiie 
lubject that would be iiec^ary. Moreover, it is aaid that the quality 
Indicated is not constant. In other w^ordi, under altered conditions, the 
white-seeded plant may produce red seed and thus frustrate the produc¬ 
tion of a pure crop. {Cf, Leatborp Effrct of of Olinuile m /fiiwun^ 

0 / M in in df/n^ lud^r i!K)5j i.+ pt. iv., 413-A^] 

ArtA under —Very often liniieed ifl grown as a mixed cropi Area* 

being sown along with other oibseeda and the two reaped logethar and 
in the production of well-known hlends of oik. At otber times 
htkBoed constitutes lines through or bordsrs to other crops, so that the 
gnatost difficulty often prevails in determining the actual area under the 
crop. This is more fsapccially the case in tho United ProviDCOS. But 
whrn grown mixed, Uw crop is all but universally Lnteoded for home 
markets, the crop grown for export being uauplly ptuo- 

To th* Nativcg of India a drpng oil is of no coiwequenco since they do pijintf c4L 
Ejot require ao oil with that proportyp henco the frequent adnurtnm with 
muatanl-oLI seed, which greatly toduecs the value of the produce from 
the standpoitit of a dr}dng oil- But such adniixtiire is more often than MLna oui, 
not accidental, through produce being ptirthased thoi wcw not rntnuded 
for the foreign market. V^oelckcr /luL jJ^i^+p 1893, 285} dkciisSJ^ 
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thr acluUrjutioii of £i(l mixture of litueeH and flrtjA that it is luttnUy pm- 
phased in IkiniLny on a b&sds of 94 per eanL purityp and elsc^wbt^qii a 
ba^iis nf 96. It therefore, hanlly to tbo intoieat of the rthipp^r to pt 
ELfwIutrly noth in tnote ia paid for it in Europe thari tlwt 

odnkefotod to the extent named. Voelekcr that an attempt wma 
nmdesome yeara ago to buy upon the baaia of absolute purity " liut tiiu 
proved a dead letterp siucc there was no demand iu the home market fc»r 
pure liuseed. 

During the past fifteeii je&ra the crop has fluetnated very j^iPAtlyn 
Thus in 1891-2 it was 8,211,000 acres pure oud MIS,000 acres ^xed ; id 
1895^6 i t Wfts 2.954,098 pure and 560,000 Biixad ; in IB99-1909,1.648,905 
pnre and 409,000 oiixod; iu 1903^, 3,009,019 pure and 592,000 miied; 
in 1904r-5p 3,747j400 pure and 647,000 mixed ■ in 1905-6, 2p700j+iX> ptiw 
ami 56Tp000 mixed^ while the Final Mfinorandum issued by the Cora- 
tnerrial Intethgeucc Departiuent eetlmates Hie urea for 1906-T ^ 
8,028p200 pure and 633,000 mixed. Analysing the returns for the vflir 
1905-6, by way of illustration of the distribution of pmincdcra, wt 
learn that Assam bad 55.709 j Eastern Bengal 103,000; Beupl 736,600; 
Agra 186^034; Dudh 60,680; B<?mbay 139,693; Central Pro^inc« 
6it.€6B; Bemr 96,703 acres, the balance on the tet*! area bring ia 
Madras, Fanjib, Rajputana and Central India^ and lastly Barm*^ Thn 
highest of nil the uoimpurtant areas ia usually Madrus^ which iu l905-€ 
had 21,099 acres ; and Bind the lowest^ with 3 acres under the croft 
PJiODLfCTION ,—It may now be useful to devote a few pa^ tc a 
scries of notes on the linseed of the chief areas of ludian production ;— 

1, BESVaL Ail (ilrsiwl y mdkated. Bong*!, of ifl tw 

prn Vinces of Imlia, haa usually tha largest extent cf land under thu emp^ 
in tlw year speemUy dealt with it liod loi^ thoji tlm Central Pro'ti'iriMa. 7 b* 
ilbtchcta <tf Bengal that had in 1005-6 tlis RTMlest acreage of JinBoed w® 
Darhhaiwa, 138,500 ; Gaya, SO.OOQ; J0,0OCl; Samil. 72,^ ^ Champ^iio* 

U0,a0O; WuxaffjMl^ur. 41.S90; JcaBoiv, ?0,POO i Murabsdahad, 20,100 i Baid-r^ 
2r2.E5«}; Noakbfth. 22.006 : and BarkergoELj, $0,000 atyes. It ia thtia a wp dial 
may be apokep ct (W produced inovt abundjLntly wilhiu the iedij^ 
nil Ci'ienta it ia mainly gruwn, bd far aa Bengal is concmred, in Tifbut wm Eani^' 
Alukcrji (Zfandiboab iM Ajfri.+ 272-4) aayn it is belieVCcl l4i lu'va weil-droinea 
kMfny flcila, especially U rich La lime, anrii an those of [«» under lu i.tAtflnJ erWenW 
It requiira mors or \oea llw huus AoiJ^ in fart, bS whcal and 
filkoijki be propnepd fn ^piemb«r, otkI thorou^ and deep pToughing ia 
Before tlm eli^ uf Iho mcnaot^iiA ih* so^'ingii ore usually coinplnbcd. Tn* 
mlo hjis hetTi gi^^n na B to 12 lb, to the acre. If sown late^ irrigutiofi 111*7 , 
nocesaoiy. Nit when the pknt hi in flower raiJifall i* injtiriuus. The ■ 
liorii'eAlod by tiifr tnd of rebritaiy or the bogjnniJig of March acld^ th* ^ 

t rnrted by flailing. Six to eight rnaimds of seed (say 506 te 700 Ib- J» die 
preduee per ftCW. Hi* straw is usrlefla a* fedlW. and indeed lt II i 

tiiat jp^en. pLuita oalsn by cattle have been ioiown to ppeve fatai TL*^_ 
U held to yield uar^dPUrtb of ita weight of oil, Tbo caka id 
volunhle oa ft^od for miJeh cows than either rfli or fffrt cakos^ though iw _ 

anid to bo aoftor than lliat obtained where muatenl- or nMlton-Be™ * sulkj* 
given tn the cowit. Baeti Bpraka of tlwi dtraw of luiacsd beirtg reduced ..i^ 
and gi l*> eat tie in mixturea with the Ii^ujia of w but,, barley^ 
stc. It is ccnsidertd na healing, and thereforn acldoin tovon to animals 
Thn crop ia poTUelikncS biuren luid thus becemos a dciidleafl to the culuya 

rrsA ia Uecrji-f fsso p. 728).-—In the dnntmJ EiVoH on ■tAs , 

of (l0O4r-5, 24) it Mstntod thatthe quantity nldpped rpao 

and wt# tlko highest on mooni, tho year conilog next, but ™ 

vanafHl by 6-6par r^it. only. In May, 1003, tlw prirtJ of linswdJn 
Ha. e^O-O por maumJ; whfls in May^ 1004, it waa Ba. 3-10. .\wr 
diirtion in the year 19^4 WM erkirnioua and in April the houm priM fril W 
quarter, a 6guzu not nppeoachod Huioa dtdy, 1896, whan lb® * 
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Thp ■\'fiFtiCc prit^ for 10<)4 wm -iw wjinporod wil^ 3fti, in ItfOS. 
rtitfrJTiftlv i?iwp in An^antiniiH and Umt^ K^iioin evt«n inor* 

r^m tJiAt ^fluntry xhnn from bntlfeli Intlin. 'Oitt Lniiwl t^Xik M u 

wf rtint. i)f llttr qumility fttiippwi fpitu C4ilcultu. fJi?nminy 33 rpr-rwlll. t*- 
Lru Ift tins Vniiml RtiiUjfi. wliSdi did net r?^iint in tlw pmviaum y W, tpfcjkllc^ 

IKKM7 utt I ” “ Til Ulfl United l*ro%-iiiew outturn of puro IcuwuL dimiiR tllA 

v™ i3« 3 !>«: Win*, bctt^fff tli 4 in ihe wMon befeij, and in Bmigid tl^ 

™t wo- per «n.t„ or 41 M rr «.ll above tiia t€7A 

Vw.), Agri^ lAfhitrdaga, UJW. pt. u.. S&; <7^*. 18U3. 

2. <;£jvr04t. PifO«.wijSA.vi)Bfi«4B.—Judged of l<y ‘lio ““ 

rfc®, ihemo |.ti.vince*««» iincloubt^dly ihe iicc*il4 nwit imp<.rtMt wnin-# &f (ind B<if4 r, 

tioiLMtl *1® uauiilly juit iiiid».vf thD UcnKnl 1U®A> In lkt(li-blhoC.^iitn»l I’Mt mC®4 
had ttia.OlM ocirC® davntwl to linaMcl ibnd Iferar hwl OiI.TMh nr sloae n rniUiuii 
iM m bytwM-n them- A sliftht inphatto of ttiuw attwa atokihi liapo to bo tiiado 
to tovep tim niiKOil cultivationa u( linamd and wls*ftt or finitoad ami !5^«- 
whitjli erpro#«Hl na pur® Jinaeod itwally r*prM®lil* a culuvaljon of »y 
aemL Tfc diatricla cnunDorotod i» Mqiwni* of luw^ aerwR® wwr m ^ 
iVoMiwarRaipur, t8l,lS01l i Bilwpur. I0e,fta3 i NatfP'ir'. 

Ranlha, 61,212; BVinndara, 08,030; Clianda, 82,033; J^hiSpur. 43,013; 

IU]»R>uit, 28,338; Sa.mor, J23.870 ; 4ijid Uoinol^ 

46lI 20; Biildanu, 10.083; Akola. Ifi^OOi ; and ^nraoH, N.317. TJw IjflJanoe 
iu bnth matnnpoe i>li the toUd ariNia Ri^n ia nwulB up by diBtnpta ufHb lunnllur 

iii°a Brpvrt on ttr Omtorn ^ Crop* (1804, K^}, furmitlij^ 
many Uapfid parrtouHirt Wgaidirtg luiatod. - Thirty yton ^ 

pnHliiction of lilWPud rolalivaly yriy a»tiad. It m i^w u^Tt iSJ 

Lif Mrtrtdtural neoumia of the f^vinOOB. and m;p atolia^'* tndicoto Uiat Ito 
■raa ia atill Ditonding, But tJwi® fa toaaon •*>.‘Si' 
beoDinea linaDod-aick, when it raqiupca a Joi^ pwiod of toto r,, 

moat important pfiKlueing tracla aw iho ha«i^ and 
the former it ia nbnoat eDiircly a ainglo cwp, in Uie l«tlw A « of 
pertanw a. an aftw ciup, though ita a« n 

iwiimiflcanl.** "Tlui ptoP wouW bo oaaoedmgly proatablo ware it Ml vary 
pmearimta. In a mod yo*? it givw a larger lolum than wheat mth a far 
untl^on wed and^ultivolion. But tllO pJanto tiW 
in ftoLr, and a few daya- cloudy weather at tbu* tune WiU 

retting and bring n pwmming ™p to * No 20 “ 

giHl damage." The Into Ur. Bntoiay (dffpi- . 18^ SU. -Of li^ 

351,^2) devo^ miiph altootion to the atmly of 
by tw means Oonfllied to the Clentral Bpovinees and 

ilialirtl in ooiuwctjan with these ptovineoa. wwl a refetunc* to the aVAiUblo m 

fcjffnnUun may thwr^nro T» given in tiiia .e.^ Elat-In 

Tthn riHthiHl* nf ctiltivalion *ftd oil nthnr detOilN arti pi«Ma*ilv uinlW m Uw 
Cenlrsl Pravinwa to tho« already deitnibed tlmier UetiKal “™* 

need not therefore ho here raiwatod. Soto^iirnl ywH* to ihooO iIuipum^ ^ 

Sir James l^iiltor have mnnifwtad 4irt even gn^ator expansion, llwuKi^i^ 
fliletuatioiu. m»I Iwnvy loatot thwugl, fnilurt e ertp* 

About S per earn, ol tlio Iota! mpinNl awn i» the 

nsrily under linaocKl. It oeniiet be grown more trmjuenrty than onw ta five or 
ail yeata but it bus thia odvantagi!, tiist when w^t iwd ^ 


FmkriHEB, 


nwL, 
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Unaeod. in Such SMaone. is iwuallyUUM^nl, Itod 
podtion. \Vhon cotton or luor fad, the lutid may ^ 
linseed and a good crop obtoinod. When grown M li wlo mp, lins™l W ^ 
narily aawn oJriirT tlisii wlisot, and this ia TJt^iw rt« ^d 

part of tbs linseed produced is lown M a second crop 

much An isaHy i?™ation ot the oKHMOOti would thui mjumlMlj aRoct 

&wrrtf Pwrfii«s.-The hulk of tlio prwJuclioil in thaso prrv™™ 
is convt^ S train to Bombay, htit a fair amount il imported from Bajputiuia n<s»h,j 

**ijf^AWBi?W»viflri:ES.—The two pwvmws of '^8^ ^'"x 

■Udouhtrdly take the Uiird pooitieu m the Itithso priKluc^ m 

lIKKi^a tha^wa in tbo formw wmo to IM.OW news and m ‘.h® 

•erea. or a totof of *43,914 acwa. And to indicsto Um t^nb^on tjm w- 
ing ligures of the diahriot areas may bo toeurded. In Agm rrocfor* ,— 
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norakhpiir, ; BmIS, gj,^; Annhabtfui, 8.803; Mindoiir, 

HHmiqsiir, 40,039; Baada, g,437 j Jalafin, 0379; Jill oHior ditrirta' wJth 
iMraFfMid tr; OudA Prouinc* 33,l7Bj Bfttoiich, 17,120; 

3,007 ; uid Kh*rf, 2390 ; nO al>i«r« mucb HmallGr nrOAfl. 

Tfw Bvrtwia laf mltivatkfi pumuwl in thm pr^vintm, and tha millU oV 
Ivun^, hflVB b«in fm Mly deidt wKh in Iho FifW otid Crajii and h ll» 

yJurfwnofy, that it b hoMly to i!«pubUah a ^naml i^[atama;t. Tba 

ff^marks that faHnv may therefnr^ tn it^ordcd an luaful pnrliirtdan c^wml 
from variolu bouka* with a viow t* aiipp]«imfuit wkat haa 4Jro*dy been «ud. 
Ifi lbs Gazetteer tar Bareilly, luwacd ia dwcxibed aa ona of Uia tnlrtte ilanlH 
that ll always BOwri Inroadcsat, and naafly ftllrayH aa tha afiennd (dewaf) cm 
of lha y«or. Of Moradabnd it u aaid Uiat when the rica la crir, advaniai^^ ■ 
talcon of Any idouture laft bi tho sail to icmleh the i^und haatil? with lh« 
plnuah and throw a mixfim of f^Tn^ liitHad and liarky into it and leava theH 
to taka tbei r ehniioc. Thaea ttrt^ bowovor, rather esc ^optional I hon typical dietridi 
in lirui^ pWKitirtJdm. 3ir, W. H. Moraland. tha Dirootor of A^ricnit™, in hk 
B^uaJ roracMta ond final reports of tho linMod and rapo erofMi of Ukm pto- 
\TEiD8fl has for oomia yonra past fumishod a most nHaBil review of the farti af 
interest and valite. In the report fur 1003-4^ ha ah«rvce Uml iinfleed m jpeneiv 
ally sown miter tho sntiimn OTOp. Exocasiva nioimture At the iowm|f laBMin 
wooM nppaor to be inixirtonj, but rain in DeeenibBr and January is uscamiy, 
and if delayed till Febnaary tjve eftlp it not much benadtad. 

Tfstfi* with thf Vnii^a exports slkoun in the mil snd rivef^ 

l^rno LrolHo of thaw provincaa go almoat cxduaivaly fn the port of CkJctatta 
Tliesie, in fjirt, mnstituta about ana-Uiird of tho totai Caieutta supply^ U» «- 
maining two-thirds earning s.lnioiit entirely from Bengal. The total tnHraai 
of hnnsd ihown in the retunifl nf Internal trade of India came in 1901-3 le 
{>GI,J5fli7 ewt., of which Calcutta took 4010,(108 nod Bombay 4^301,058 Crt, 
Henoe tha tuw towns named drain praotitaily the entire amount of linioed 
that is annually produced nnd In the ptopcrtions shown. But in l80fl-7 
oTiMtity produced fed to 4,850,713, of wSdoh Calautta took 2,884504 and Botnhay 
1 J340£l cwt. 


4. ASD Sf?VD^^ln the Waatom rrieldenoy linseed can hardly be 

regarded as a v'Cry Important cmp. It, in fact, bus hitherto held the fourth, 
if not Iha fifth, pdoition amop^f the Indian prOTmooe^, with, in 1901—5, 523i,W4 
nnd in lOChVfl, I3'P,523, Tlmt nrea wna dsstHhutod sS fellows in 1003-8:“ 
Ntutik, 24.115^ Bijnpur, 44.002; Khandcah, 14333; SJiolapur, 21.T2I: 
Pharwar, 14.013; and AhiucdnSgar^ ]:2.A45; all others with laoa than 40™ 
arro*. But the flgurue for the year* 1003^4 find 1 &04-5 ware in niwirly cw;»y 
instance double what might be csJIj^ the tiorinnl area m the difltricte 
namsdr The total for tho Pfeoidancy, in other woidle, ahowed in 1003-4 sa 
expaiuu<m on tho aje* during 1804-3 of i(W per cent., and cn that of five rwfi 
proviQUJily ci 140 Mollison /ad. ^pn.. Hi., 84-8} furnah®* m socaust 

of a practical nature regnrding Uiif drop in Western India. Tlw foHowing nt^y 
he given a* fift nbetract of his vkwrt :—‘illien gTOWa for linseed {as b Ifidi*]'- 
ths^eced rato £s much, lower than when firown fas fn 10iiropc) fur fibra 1®' 
India, a matnro crop stands in to 14 Inchw high. The stems rise fro™ thi 
groiind somo dlstfinoe, and than b^noh freely, A linseed crop in fifiwec b, 
during J^ecembfrr^Bniiary» n noticeable feature of the blACk-aoii dktn«t*T 
particularly in KhnndfSih—the {?Dmmon variety with a rich msJioROny^lHawn 
coloured seed ; but a croafuy-^white %'arlety is sparingly K r uwu in tlw Ekpcnbaj 
PAwldcncyi and to n conatderable vxtent in the CentmJ ProvfnoBSL Ths dry 
crop hoAw srafia under linMod, wheatr gmm ■tnd jutfr an mere or lesa 
rhnngoeble, depending on the cliaracti^ of the mnnaean swod, and pnrticaUdy 
on tho late Tnlnfall. 

From the dislrict areas gfren abew, it will be seen that the Bombay liusead 
supply oamsi mainly from tho Deecan and KamAtak, viiry little being 
in OiTjorat and none at fill in the Konkan. It la raised In ihc rw&f jesiKW-O^'^* 
ai^ on deep moiature-holcling black soU* and On such land is rotated 
with wheat, grain or snlfloiiiner, and sometimBS ratn fwxr. The beotl. 

»iL IS probably the deep hlaok-soil bcU on etveh aide of tho Tapti in Klionde^ 
LmSB^ fs the ooia crop nf Its year. The tillage should be completaJ . 
ond of Beptemher, find the «Hd drillwi in October at the rote of 18 1 3 31=^ ^ 

the a^ in rows a foot apart. Bui the land ohould be so thoroughly hsm*^ 
that wecdfilg may nut be neos^ory, atnoe intonmltiira- is tuiually hartnfiJk Tpa 
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LINUM 

BOMBVV ANn PANJx<B usitatimiwoki 

Trkdfl 


crap inin p^d imwiu ripe by Fi-briiary, uid i4l vritli n nMr tbbD grauivl 

«r uprooted. U ia then nrrVHt to tiio thcradlitifi^ttcwr and dfi»d» when tlwi hwM 
ntmj wpitfftto, nnd am wiimoued in tho iwunj way. A full crop ba 6(K> \K 
^riOieam. but it \a predmaiUn nud often p»iay yield much Iwa. Linaoed may 
Ihartonr, be Eonddwd a dodcolO owp, which iti favonrabiB wosOaa Oftky ifi 

j^wn with portiii^jlitf auflCM, , _ . ^ - . i- ^ 

Trarfe re aiinrftax^'—'iTic port Mwii of Bombay dnuni it# Mipplie» ffoni the 
NwWJi'a Territory. Bombay. Ibo CentrEd Pfo^nnw and Bcrar. Rajpul^ ojkI 
Cffitnl Indim tM United Pfovineeo of Agm mid Ondh. tho FfcnlAb. fi^ MiMimp. 
\n ftw mtufiui qf truffle (NirrEed by rail niul ri™. it h ehown that tho town m 
B ombay T^ved in 4.501.0*8 ewt. j in S.ffiSd.m nwt. i a^ ift 

1000-7. UOlG^OfiS owt. TkMi mewt important contributing flinglo rontrt i» the 
Nimm'a TorrlUiry. Frotn th™ ffltppliEa axo, of Wlitm. draw-n the BOml^y 
ertWftJi to foreign coiifttriM. and it m ihuH mutnietivn to note thnt nfie-hnlf 
cofflM from the Jf[Rain*a Tciritory—a roffiufi very ddforent from that from 


which Oalcuttn drama Ub cuppltoa. . . . . 

fi. the Uiise ibut Ba»4en-PowoU wrote hif PiiH}at 

ii.. 407-500. und Stewurt pubUahed hia Pan/dfr Fianir^ a conuderAbln 

rrpmnaien of tho nrDU of \\m^ BMmB to have toieen pW Still, the ama 
in wflfl only 31,203 ac™. tlw bulk boing in KAUgm, norM ; GurdM- 

pur, 4.013: Hiidkot. 3,024: AmboJiJs Hiwldaijiur* 1,327 j Oujmt, i 

uul Jiulum, l,30»r Tn Kaahnur thero la (life a fair mw*, tlie plant tejng 
mltivalod up to abeut d,000 feet above the aea (Lawroncs. dMw. ffopf.. 1890. 
13). Tho importa into the PanjAb of Nft««l obltiined from Kaalmiir li im im 
pertant item in the TrftmHrronlWsr trade, and ooo ci Incroaa™ valiH. Iti 1808-0. 
Ihfae tuilKirlJ were 20.423 owt^. Valued at Ita. &B.053: in lOOl—2» they had. bo- 
«Hi» 333^42 owt.. VBlUod *i.t Ra. I^5!!.3*3 , Ahtl ip 100(3-1 .t^_ 4t CO.WS ^1.. 

vtlued Bt 3,35,130 ; but in 1000-7 fell to 6,003 owt., FU. 4I J86. ^ 1000-3 
* Compnnv carried out fairly extouai^'O CXporiment. ot Siolliot ul order to 
eettAin if'flnx COUW bo there producod ; thay wnto opp^ntly un«oM*tful, 
for Ibo plnat prMOntly grarm in ihnt dMiTict i. enurely for LiWBod. In Kongra 
the e&ed ii thrown amnng ttvs aliihble after cutting tlMi nco lyud fnrhigf tip 
witbaut Miy . p^d cultivation 1 It la thu. a aecond or aupplonwnlary 


/ti-aj^ff.4Bab, cc.v™>it rf^oiA aho KAJPvrAf(A.-^lt t. Miifori™to that 
partiaalurw cannot be Meertainijd reganUbg the prodtlctkill m the Native 8UltO^ 
finee one or two of tbe<»* mom oepw^ly Hydefabod. are ^porlMt oentme 
ef production. The only iOrt of conception lhat OWi be pblal^ rtgwdir^ 
thi*, ia by a at\Kly of the rtillbcirpa truffle. Drmng tb* year LW>lr-& tb* \i=aiii ■ 
Territory expert^ cwt.. and m 1900-7. m037 cwt.: Ra|ptitann and 

Ccniml Indika 93l»4nO mid 18^^170 ewU in the tame yoMi; Uieee amounU. 
Rouif{ to Bern bay. conatituted fully ona-half of tJiO Bombay aoppEy+ 

T. MADStAS, AS&AM A.SD HLfRMA.—Titttt^ ppovmcoe take » imuJI u i^mv 
in the Indian linwod traffic that they can be negicctwl wtl-Hout e^ua ftin- 
■eqLumo™. Tbo mpoiie from the provincn of Keetcm Bengal Mid 
in 19(4-5. 83,740 oWt>. and in 10O<l-7 only 45.993 cirt : cf Stadms itdl kwe* 


inmudy 5f(X17i and 3U259 erwt. 

WDM,V TRADE W LINSEED AND LINSEED OIL.—la tho pro- 
Vwc^l pftrtgraplifl above, mantion will bo foiipd to hji'ii'o been nwle of 
the extent of cultivation and the supply of linswl obtained Irorn the 
f bief producing provinces. It is not iiecMaort^ to repeat theaa iUtj- 
iBeuti, but ft good Estarlhig- point ia a itudy of tbc total lirwed trade 
oI India U pat.ncftlly to bo had in the figures of fon^OTs T&auis* 

Brlilifh am io fitdlan Cu/ffyaforar.—F obejkn E:spokts.—R oylo in- 
fonna na that tho liiBt mention of tbo Ripobts oi licisftcd from India 
wscuw In IS82+ when 3 cwt. were Tecotdod. The very next vear the 
expoita wiu% 1,585 cwt. ■ in IdS^, l!iK)j.922 owt, i end in 1850^ 
660.462 cwt. In 1860-1 the exports from lutlJa were 5150^00 owt., 
^aed ftt Ks. l,26.fiTj60; in 1980-1, 6*907,172 cwt., valued at 
^ 6,69*81 265 ; in 1900-1* 6,060,199 ewt.* vaiued at Rs. 4,46,60.006 ; in 
1903-4, 8,61€,350 cwt., vTiluod st Ee. 6,74,41J02 i and in 19(W-6 they 
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attamMi tbrlr highest record, nAmelj 11,IS2^009 ewt.j vaio&j 
KH.0,HS2,87,25r>, but sank in 19()5-6 to 5.7^,0641 oiri, vaIu^I h 
R fl. a»il ii^ still further to 

at Kfl, 3,2ri,yH^57K. The linsml i^oiiaumed in [tidia reprwiU^ tmty 
ahotit 5 per eeift. oJ tli& produclion, hence it is not tax &om ™rfM 
it ift alBrnied that tlic traHic fiji knoia'n to m (o-day b entirflr 
If ronsequence of the British adminiatTatioii—a ^It to the aj^cnltare 
of India whinh coveie ail area of land, prafitably uHIiaed, of approji- 
n^ately four million acires.aiKi gives a proiltictiori of half a nuUipti iQm of 
oil'^eoda, vhieh teptesenta a conttihlltioil to the ^arninga of ths fomtai 
of three and b half million poniwL at^llng. MoriMJvitr, it in u 
that ui&y l>e usctI oa a safety-valve, and be iDcrcased ordecrenw^l acioni- 
ing to the owTler*^s advantage, fn other word*, land ia thereby profitsWy 
cultivated, in excess of otditiarv foocl neec-iaities, which may be thrown 
under food crops as occasion arises. But for these very reasnw, the tralfie 
is siibjecit to the gieat^t poBsible variationo. Production depf^nda 
Dll Wat necesaities of food, the prices niliu^? in Europe for linaeedp Md 
the relative values of Unseecl and cotton for tW time being, ^le Argentine 
Bepublic has within recent years become Indians inmt fonnidahle nvsl. 

thit of the total exporta m 1904-5^ India's record year (total 1 l,ldtOW 
rtt't.h 3,®^,776 cwt+ Were consigned to Great Britain ; 2,746,265 rwn 
to Germany; 1,889,846 cwt. to France ; 1,173,6J 7 ewt. to Kollanii ; tmi 
673,874 cwt. to Italy, 

Linseed, like wheats tft very readily inducnccd by the viebsitud* of 
bad seasons, caused eithijr by drought or blight. But so important ^ 
position has the Indian supply secured in the markets of the worlds 
when the quantity decreases the price, as a rulci Ti&ea, thus compeaMtiii^ 
the producer. But perhnpo the most Luatructive lewu to W Icarcd 
from the study of the areas of production of linseed, in relation to tw 
relnniH of foreign exports^ Is the circumstatiee that while lin^aed hdek 
the third position in area, the value and quantity of the seed erattod 
f mm India niv usually very nearly the values and quantities of all theotliff 
Dil-see<k taken togather+ And from this standpoint alone, rharefore, ^ 
ilcrived a fairly tangible conception of the consumption of oils and oi ■ 
Hcedrt within India ilaeJL and full coiibcnintiDn obtained of the stateru^f 
already made that linseed is grown primarily fox the purpose of export, 
it is a rent-paying crop. 

/nipniMi Trmtfp -—The returns published offioially fcganiing thu moiT!" 
mrnta of linseed by rood, mil aud river aflord the only really defini« 
conception of prednetiou and sale that can be learned. The tmibc legH- 
tcrerl ns carried by these mutca during the five veara ending 1906-T 
5.922,967 Wt.; 1903-4, 6,884,004 cwt,1904^5, 1^051,507 
1905-6. 5,278,659 cwt.; and 1906-7, 4.859J73 rwt. AniJywng ttw 
record yr^ar [I904-4>}, the total shown under foreign exporta (diereganu^ 
for the liioment the traffic in the oil) came to 11,182^009 cwt., or _ 
a million ewt. Iiss than the deli verica registered by the railways at the _ 
towns—and that surplus may, therefore, be taken ns the amount tiMdP 
by the local mills or carried forward into next year's stock. A cy 
discrepancy has, howover, to be accepted, due to inwrhH’tio^ m ^ 
returns aiui uimvoi^Ublednphi ationjt. fltlll, i t can fairly be 
figures c^ompded by one department (Rjiilwam) provide the cxnct 
shown by another (Foreign lixparts), and a tfciini line of 
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A KEKT-PAYJNd CROP 


iiiHjrl t« coiilUtit Iwthj iiam«ly ttie uri*» uf cuUlvatioii flspiwwxl to tliq 
mvnmjte vneUI- Viewed troin any mil every utAndpumit, wo 
lean) tliiit. the Imwed of linlia w (itown purely aiul «iiiply in o^Jieni e 
to • ioreiffii tli'iiiand. Aa nlrtady nieMticiied, the oiporte froni Cuhnitta 
are tlmwii from the pro^Tneo of Iknpul (twu tliinli) mid from the Uniteil 
Proviiiee* (tlio remainder); Aaaam atiil the Central ProviiiM* eoLtribnttiiB 
Wiweeii them oiilv about 120,111)0 owt., oiit of a total Gakutta supply of 
rloae on T.OOO.OOt) cwt. The exporta from Boinlay, on the otlirr hand, nn^ 
are drawn from the Ni*atn’« Territory, Rajputana and Cbntr^ Imlia, the 
Central Province* and Berar. and lastly the Bombay Praidency i^lf, 
and ill the order named. Of the producing provides O'J'Mb-'d o'/rmn 
the tailwBV returns), Bengal lieads the list, and u followed by the United 
(a good second); by the Nizams Terntoty (on indiHerant 
third) t by the Central Provinecs and Bemr (* veiy pour fourth K then 
(Liipiitan* and Central India; Boinliay; nest Asiuiiii; and, last of a , 

.Mndras. Knraehi exports a Brnall amount of Paiijfib litiseed, hecityj 
tiMt the Central IVovinccs b&vo so large an area under the crop, their 
poaitimi as fourth in esporU is a little difficult to undereUnd. The ex* 
planotion ie perhapa that the area is shown larger than it should be owing 
to mixed eultivatioi) being iistiraatixl as pure. . , , i 

Umeed Oil Ofltf Oil cannot be ascertained how many ot oil ^ 

the 99 oil mille, reported to 1» at work in India, am ctmcernwi in the Oil Muta, 
linseed tmffie proper. Only one appeata to deal eicliwivdy in linseed, 
namclv the tioufepoio Company, litrl,, near Calcutta, Their oila au_ 
oilcake are noted all over India, The mill, moreover, produce# both 
boiled and unboiled oils. The exporta ol Uiiseed oil from India we not 
VHj' important, nor do they appear to ho increaaiug; in iMt, judped 
of iiy tli^j r^tiujiifl! front 1^991—1900 to 1906-1+ they hibV*+ if siiytiuiig* 
been ebereftsinff. In 1S&9-1900 they were 248,4T9 paHoofl. valiiwl at 
Ba. 4,20,167; in 1903-4, 137,952 gallons, valued at Ks-**®’'*;’^,* 

J905-6, 186,682 fpillons, valued atRs. 4.57.983 ; and in 1906-1, 114,205 

galloDs, valued at Rs.2,18.936, Nearly the whole of these exports go 

fnim Benind and thus to a large extent douhtloB nmhmco the Goumporo 

Compnny'ii trausactione. It » also noteworthy that the major portmii 

goes to Australia and Sew Zealand. As already mentioned (p. "3^ OllcaltB. 

the Cake is valued as an aitiele of cattle foinl whoti not nrliilterateii with 


mustard (see pp. 184, 7 1 0, 817). 

ICf. Hunt, tiihnfxnii*. Oil*, enr.. IB«1, lOSj 
39; luvuchci und MelnUuih, Afonv/. ef VamMa. OtU. rif-f > 

Allen, Cemin. Anal.. IHtlB, 12. M: Pcrciviil. Cemm. Bot.. JOOO. IB3^ A.^». 
AwtofBoap-OioHny, llWl. Sa. 130; Btyth, Plied Conp^. 

IViight and Ullehvll, Oil*. Fitf, IVamr. rtB., 1003. 19. 17*5 Satam, 7"“- mw 
^itp| o/ PutiriCi' ojuf ItlOSw 


LIVE STOCK OF INDIA-— Thi« very and Important sub- Live Stock- 
ject mav be luidef folla^iDg ecetiofis : (.Ijcea fltid BaEftltie* p 

Sliffep and QmU ; Home*, IkHikeys, Gaiiielji; and Pij?*. 

An anah™ of the letuma of yvo Stock m (ndfa dlifiog nwinl^ 

fefitii the exiflteELce of approximately 1&8 tflUIiDn head of cattle (cow^ 
hnWs-t bnllocke- bnSaloee, aioep, goate^ horses, ranles^ donkeys, eaniel*p etc.)* i-nrnncw^ 

The BetuaJ figure aro 30 million hiilli and HuUocks. 22 iclillbn cow^ 

13 milhon btl&ltw; 26 million yimng stock i IS milUon hheep:^ 
tnUlion goats; millioifi horaes, donkeys, miiiea; mid 393^308 oamslii* Toe 
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KsUn SUlA. 


Hides, 

Skins, 

ISjlHlft*, 


ftoquirciDedU, 

PflUIvn-tt. 


Oion, 


llUf|]|]lMf OtU*. 


BuflfHlo, 




THK OXEN AND BllFFAI/)Ef; 

live stock of Beoi^l 1b not recordeil, but, wnro popuktion is Vmtt' 
thnt of Madras, it tmy be aesumfld to possess double the reternnj 
live stock of all ^rts met with in the Bnathern Pceaideney, Tit 
&1 millton.. This gives the 19B milUotis (above nieiitioriHl} u the total 
live stock* in place of the officinal dguro of 1^7 millions (escItulTe of Bengal}, 
But to that total has also to be added the IS millions shown osown^ bv 
the ^ stive States. In fact 30 millions would not over state the Jive steclk 
of these States^ making a grand total for India of over 22 ^ mllUgo 
cattle of all kinds. 

Some such estimate s^ms eBsoDtial to allow of cotnpansen] with the 
trade returns, W'hich include Bengal and the Kative States. Thus, for 
example, the term hides may be taken to mean undressed sldcis of 
full-grown bovine snimals* und sldns ” those of calves* absep and 
goats. For the five years ending ltK>3-4 the average number of hides 
(raw' and dressod) exported from India came to millienSp and of sSdiu 
37 millions [ these oolltctiveiy wotlkl, therefore, show 23 per cent, on the 
estimated total live stock of all India for the period in question. But tbs 
oxports by themselves take no cognisauee of the norohej^ of bidea sad 
skins used op by the indigenous leather industries of India itself^ ncr of 
the numbers of animals that die or are killed and the skitiB, for ^‘snoui 
rea^onsp entirely lost. Were a Ogure to be given for the annoal death- 
rate {from Sill causes} of the eattle, sheop and goats of India, it is pfobublB 
^at it would he something nearer 70 to 80 rather than the oO millions 
iiiclicated by the retnrns of foreign tratle specially dealt with above. For 
further particular sec the ardde Hides and Skins (pp, 632-9). 

L TMB OXBN, BUFFAtOBS, BTC,, OF J^NDiA- 
The following is a list of the chief Bovine animals of India that foil 
Into this group 

Boa luOlciUp. Uifk .1 Bbuifordp Fa. 3r, hud. (Monuaalia), MoLLbotii 

Texibot^ I»d. AffH., ii.* 63-139 : Meagher and Vaugban* Bair^ 

in India, 1004, 41-7. Tho Zebu or ITumpod Qx, &fliA d/tw* {enttlS), 

rfMir danger (hdrncd caitlo), dud/iar (mBeh COW), oLa 

’Thn lodlun Ojiimal dilTorS Cram the tome ox of Europe and North Ajis in 
■iruetuni, gensraJ oolnrAtian, vnico and habit. Its origin m unknown, b«l ^ 
oortliog to Blyth it ^aB probably Afrionn, No atnawlraJ form hoi up yet b«o 
diiKovetfsd among th* IkLEiui TosBil bovioH. Huiiipod cat tin liavo, howevaf, 
ofEen boccL rspcirtec] to have rtJu wUd in India, All ibe breeda ol the Indian ox 
asm h&H Somd by Ih* Hindiia and aro, therofnro, neither kHInd nor tboif il^ 
Mt 4 ?ii by ik Large E^iod or tl» paopln. On tHo otW hand, tho tending On 
la Evgardod oa a highly hoiiounibl0 poailion, ai^ 1)01140 also milkr buttor* disMSp 
eco,, are lofgfljy consuznnd by ajj rlnimtiii of tho oarnffluaftyi Bolo^ will beliisiiid a 
hriaf sketch of soma of tha Jsading hEwds of oxen. 

E. btibaliu, LijrA.; BWord, f.o. 491-3 i MoUisoo, Ia iL, 140-Mi Hesfibw 
sjul Vaughan, to, 47-fll* 50+ Nobs on Export oj BufftdoM lo diritrofsi, Rw. 
j4^«V^ Dfpt. J'M.i llio Buffalo^ ama, niart^,, atoinj* kAoint,^ 

emmi, mtoh^ l«nV kywai^ pona, o4e. 

l.ama bunaloas ore fomud. all over the p laf pi and lower hilla of InJaar Tbsy 
m meatcdly luantioiiied in the IwHtuieM of Mona (xL, OfiS » Lboy have 
I*™ known fmin the oarUeat historic tlmoa, Tboy ora ■tnil-ftq'uiiiJe anlniala 
and aceonlmgly moat ahimdatli In huniid looalitios. Am largo, 
nnd cli;in3ey eraatum, witli asooptiobjilly ahort th^k legs jijmI coaapicuoua boo^ 
The hcrtui one thick, 6at, curved or sfrsigirt, and inarked witll rings 
cfitivo of age. Tlio imtnrJe ie- mmorkably a^ujire^ mid tbo hoad caJT^ 

^ry low, A truly wilil buifaJo n fairly abumlaat In India (except In 
oouthe^ Mil Wisai4!m Pruvuaoeeb eepooiaUy la low-lying swampy 
oovereq with tail Few dOEnutie have+ in foctj, chiuiged 

than the burtalo. While it will not breed with tho OX+ the tome balfal<i-^ 
will pmr reodily with the wild buBaJo-bull, the itoek boiog tliemby impro^* 
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Tbdiy M poisrofful draughl- ajikai.l«^ ftiul Uis milk k AXCOpiiDiukliy rich in 
batl«r-fat. 

&. gf unnl enc ^ Ijjw.; Blimlord, /.e. 400; Tuinlff^ j1«- to T*^, 
m, fc. S. thorn n plclupo bfil&UffCtig to VVai™ ; Vjgino, Traveh, rfe., 

IB45, ii, 277 i HofrcndatOr* TmmU in 0'«U. Ind-* 1843, 382^ 374, Tbo Yak *r 
Gnldtinti Oi, ban-chour [t}i» wild); ifok, pejMp cAffitr-paH, 

(&o doraiMtic nninioi). 

In itfl wild *t*io it ip.hnb3Eo tlio and moti dopsilnto tPUcta of thn 

HlniBilnyn—boing at o gnot^ tSovftttofi than ojiy Othcir jnainmoL It ia 

dixk brawn, uamnat btack* whh tha axofipdon oi tho mtltilo, hand and nock, 
which m ofton gray. In ilDEikMttiCAtion it bocomca iisiiillDr and vaciabtc in 
HSftloitTi l^ing idtcn purt whibi or piobald. jMcntio-fi ia nindo nt tho or 
* 'llbotan yak in tlio Ain-i-Al:^ (JflftO, JarraLt, iranal-, m,* i2J). It 1* kept 
by the Tibolana and vifioiw oths triboO thal inhabit tho lii^hor regioiw, on ^ 
Dount of ita iMiing A tutO-f<H>tod pack animal. TTws fioah ia iHud to ba riah^ inioT 
and dolicotoly davOuTOd. Tb» pulk ia oKoeptiDiiaJly rich (ounjttOfkrahly riolior 
lhan that nl tlio cow), and much of tlio food of tho jmopio ootiaiatji of cum either 
Irtlh OP driod and powdorod into a kind of mool. Tho wjilfc taala conatitut* %\w 
cAfliu.tfii' (’j^y^flapa}^ sokl all otot India. TIjo hair ia woven into cloth and pope*. 
In bLCt tjie woalth. of the p&r»plo of Klnat-em Tibet oonaiiita in thoir flooki of yaks* 
Tho barnd aro Jimdc inlo Cup# and nthop ubjocli of (kmioatic uao and orna iimnt . 
But iho y jiir hreeda freely with dojiiwlio Ckhlt-lor One w'lia aent to lilii^gliuid by 
Warren Hastingu, whicJi tSvod For aomo yBttff* nnd became tho (dr# of uumy cro«- 
bf#d Galv«f Only on* ol which lived and we* Buccortrfully woooad by on Indian 
hub. A CroM ia OOliimon on tho Xurlh’Woat Himalaya and It kne wn at th« dAtCt 
Mte, etc, ^ it ia feriES# and in soinO iocalitiM profcmld to tll# pum ynki 

Othar flpadec,—TliP## other imiiiuiilt boSongin^ to thit gonua may bo hort Eoon- 
liciDod, bn t, Aa acstredy of ecenuraio vnJue, need only bo eihibitKl vroy brledy j 
(aj a. Ihan^S, ; Biimfdrd, f-c. 487-^; th# MiiAan or Goynl of Affiom, 

Manipur, 'Sn^ hillii, ChitlngnMlig and BurmA. Said tc he portly domoBticatod 
hy the JCulcia 

(i) fl. |*gw. »am , BlutiftjtU, U- 4(«-7 i H« Ouur or IndiOfl Bi^O of tho hilly 
foraetr of tho IndJon Pcninanln, Asanai^ Buimn and tho Malay PcnuiHUM, 

to nlcitudofl of ftbwit 6,0QQ feCt. H hna (>ccu[<»njdly h«n tnm<H] by tlw 
poople on tho hill tmeU betwEim Aaaani and Burma, but lina tiDVCf, itrKiJy 
<p#aking, bwsn dotaMtiOAtod Tho liorn* ore m great dcmanil for ommnffatAl 
work (3o# anm. pu 84Q.) ^ 

(c) B„ sondalBCLS, MuHtr 4 Sckltit-i Btanford, /,C, IflO-JWiv Th# 
fouad in Butmo and Uio Malay Pcnifuiulii, Bomao, Java and Bnlt It hu 
twen Jnem <ifr Iea 4 domcaticatod £q Jftva and perhapi elanwhort. 

cattle A^D-CAtrLB^BREBOrSti^—In KuPapo cnttb may bo 
#aid to b# reared for milk and meat, but in IniUa their diief valae 
is M beaaf-s of burdeiii Horaes are all but nnknown in Indian 
agricnltuxe, tho bullook being very nearly e^lnsively uaod for tillage 
and transport. Occaaionally cameU are bo employed and buQaloo# an: 
liighty valued for their milk, tliough they are too slow to be milch in 
demand for agricultural operations. 

There ar^ many broods of indiganoua cattle* Nearly all ihn ptiro 
stiKkft are of one colour—white or grey- In areas where little attention 
ii paid to the anbject, mixed celoura or piebald cattle are not iiifrci^tniut^ 
Kxcept in the nortb-east of Madras^ all Indian cattle are horned. Tbe 
hump ii prommenti and more highly developed m some breedfl^ 
Bullocks which arc suited for alow and heavy w'oek have aaitally 
ttUAaive bendsp long pendnloTls sara, thick sboit necki, coarse kg-WnoQ, 
bag feFtj niiich loose aldn on tbe neck^ dewlap and sheath» and no partlciUar 
droop in the hind qiiartefs+ Tho^ beat stuted for quick w'ork have 
clean headg^ fiery tempers, short erect eara, thUl neck*, compact rounded 
bodies, emidl haril foet, a very decided droop in the hind (juaiterSp oirf 
little or no loose akin on the iiei'k, dewlap and shsiith. In<Uuu oxem 
luay tbur: be observed^ dietingTiLihcd collectively from the breeds ol 
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about tbe bigaefliw of our great Dogs in Ejigknd/^ [Cf^ Tavs>niicf, 
UU;T^y,U. 144-5, IST] 

But, excepting at the kaiuosteftda of the wealfcli}^ or at the exporiiaoiital 
buTEuc ovri]i^ by Cuvorninent, sperial i^loctioii of stock or tlift reurtng 
oi hralthy, well formed bulb for aen-ico |Jur]Mwos b pmetidslly unknomi 
from one fiiul of Iiidiu to the other. The story told by Abul Fasti of the 
Cuw Sttib ” kept by the Efiipetof Akb^r read* mofi^ like a prodjiraatiuii 
of the pageant ul the albtiiso and good Empercr than u statemetit of liLs 
eflorts toH^ards tho improve men t of the cuttle of India. The Aiiirit Mahal 
breed is aaid to ha%"o been intruducwti into MyKore and apticially deyekipiid 
by Haider Ali for inilitary purposea. But hiatoir}' tnlls of nc HiuLiu Prince 
who devote anything like tbe attention Akbur bcetoweil on this mii*t 
important subject. 

Iniiiaii ngriciilturD bju for centuiiea been and is to-day csflontiiilly 
A peasant industry. It is in the hands of peraoD* who haV'C the tnnUtiotinl 
kuawknlge of their nnCTOtors to guide tnetUp but abaolutely no capital 
beyond that alj^fbecl in daily Jiei.«fwiticd.p Eoi-h pd^nn, a* a rule, keep* 
hut two or three cow’s, and I'aniiot a fiord to keep a bufL And nior^ 
over, since the male ofbtpring are not gcnemfly euias^-uliitod until 
they are thrifR years old, the cow^a are serYcd by imstiature and an qfton 
as not dlseaa^d, degenerated or otherwise ttndesirablo males, Improve- 
mrot of the breed under these conditions ia natumlly very difiioult. Fur 
some years post, however, the Gove-rnnient of India have rccognbed the 
ohiigation of initiating a reforni^anil with this in view have had superiof 
bulls reared at sptsaiul farms {bucIi an thoiite of Hlssar, Charodi, I'^usan etc.) 
Atid presented to distnets w^hero it was desireil tci improv’e the local breed 
of tattle. VoeUker allndee approvingly to this action, and urges that the 
oaCisfoetorii' results attained, should hn pushed forward, until the Tesnotest 
^’orners of the Empire have been roacb^, fw also the tiovernment have 
Aided Very jgrcatly by encouiagiiig local faitM and i‘attle nhow's, by awanliiig 
ipeeial prices on "the verdict of high expert offiriaU wdio hav^e been deputed 
to vUit the Jishow'5 for that purpose. But it is well known th*t half-bred 
rattle euntroct Hnderpust and other cooiinon dioeaaes in a moot vifuloufc 
form and rarely recover under treatment, while many indigenous brecdu 
are comparatively iiiuniiii&. This has accordingly to Iwbef that the 
beat results are likelv to be obtaiiidl by broedlng strictly wnttLin careJully 
wdectsd anil special local Htockiij not pniiniw^uous iiitcr-biUfBJiiig of all 
racftfu 

[A] Chief Breeds o/Zirdfirq BvfUi&es. -The brc?cdia of bufiftW have 
not ai yet been critically studied. Until this has hccii done^ little inoiti 
caa be accomplished here thati to iudicato those niiMsfc frenuenlly spoken 
Tetrj^ givea a curious reference (Foy. E. /jk/„ 1B"^2 (abrid. cd. Haverih 
IBCWl^ .159) to *' tk very Large beast having a smooth thick skin witheut hair 
called a buffalo w'hieh gives gootl milk ■ the flesh of them is like beef but 
Tieithcr so toothsome nor wholesome.''^ 

riee-growiiig tracts buffaloes aro i!xt«iisively us*?d for tillage am I 
cartage work. But although they thrive w’cJl in w^et climat+iSr the best 
bleeds are nuit with in locabties of moderate rainfall ami under the coii- 
uitieiu best suited for cattle-breodiiig^ But bu£alue» must have acee» to 
yatff, and require to be bathed once or twice a day if they are to b* kept 
ui health, Et is also customary' to ebp ofl their sparse coat of hair once or 
a year. Buffaloes vary’ in colonrt but the majority havu blacky shining 
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jkiM. Some have white nmrkings and b few are greVp light dnn or white. 
Thdir lowing differs from that oi kins and they have no hump. Mod 
writers allude to the fact that it ia difficult to get a gocHl biiffolo-hull^ ewiu^ 
to ItB being lo^ valuable than the bu^lo-cow« The buIlH ore qat ohen 
reare^L hut are either purpoioly starved or kilUid. They attain matuiitT 
at 3| yoaiB and arc iie^ for stud purposes for not more than 7 or 3 yauii 
* - It is just as essential when starting a filling to get a good bull aa hi get 
good cowa, for many authoritiai now liold that it is fioni the site, and 
not 00 mucli from the dam, that a heifor iuhozits hoc miUong powars.'* 
Middleton, who has Idndly perused this review of Indian infofnrntieQ, 
observes that the milking properticji may he tronemitted by eithei 
SOI equally, but in E tigland bnlb are usually iiiore carefully bred thati cowi 
and may bo trauBmit properties with greater cartainty. 

Cnnsiderablle commercial interest is taken in the snapo of the huffnb^ 
hotUp tbc straight ferma being of greater value than the curved. From 
the standpoint of the dairy farmp the brti^da with curved hontf are 
parent ly the most highly appreciatecL The following are mentionffld ht 
authors as the charactenstLca by which the chief breedn of buEflplooi m*f 
he classified :—those with horns approaching a circle (the 
Eodgsonb oJid those with the hon^ longi straightj the tips only arctiing 
forward (the $»firrftrertrH of Hodgson). 

J. D«lliJ,“Tlie breeds of tbs Unitixl Pravmo«w tbe PonjOb azK] ife flfWn 
CTjUoctivdy doiiigTUiteci " Delhi BufTolcHH^" Thu boms are ahof thigh a t ijw 
sharply acgle^l, and rise Irenfl the head in d backward and upward comv. mw 
becotno ooiiip1etfE]y ciiriwl up likt^ the horoB of a pmc. A™rtUng lo 
and Va^ighofi (to, tbe bast buifidotw of thia kind are the mBF™, prjrfurel 
lu HnJuii^Hieanrp Bohlok, Jhitud nzid NnbJia. Tho n&toe givafi to thnnk himi™ 
fiwin munm (=a to tum)u imd is an oUuHinn to the loCTU of tho ho^ ™y^ 
BAmotiiiioo ol^ called kundi^ aad croa^brETOclA with ihi* and the inffmarj™“J 
hofTaEo (mlh etraE|^t boms) oreoaUed dogla. [Foase, AgH. l&WJt 

40fl; Hiwii. Agrt. Irfdg.. l&&3p No. 12, 2O0^S.] 

£. Inrat and Dwcon. — ^Tho bufToloo# of Surat lUvJ theDecCsnare VSiy 
They both have what are toUod atnight horoiiw That ia le aay. ia the 
animat they oxttmd along the oido of tho node, then txsm up mot 
with an inward graceftil eur^'o; and in tlio Beoean breed am oven iire^^W ™ 
extend badewor^ to the Bhouldera bofom beooEiiiRg ucbocL ^ 

3r Jaffiiabad. —In tlio Jaffombod (KHtliiiawar) huSklo tbu ham | 
miBHtive and omuir. It ia flat and brood bdow, devdopmi at £rflt 
and bochwardi, then ciir^ed ferwarda, thu* foemmR ^^biws-quorwri 
airele, placed on eilber aide of the hfihd. But thSTO in atiJI imoUiar 
The frontal bone bocoiqH greatly deveioimL until ft cauM tho ho^ 


united aoroH the foreliead. Thia la a v^ery liir^, iduiiiey animal with < 

Jong I<J» and large apreading feet, — 

4r Dim-toleuraEl Buffoloai —Kero and tlM7ri!i nil over Indiap 
in hUly dlatricla, remote from fwoinpy country, a dun'ooloimi 
with ihat oHina very dietiact from the other brMjdo, Thie hei oy 
been regmdeii oa pmibly a diulinct variety, imd ha* reooived tlw 
H. eKeiciiiJv, r»t-, /Mirwfl. Uep^litv aiul Vuuglian nay th^ 
buffaleee geuer^ly atort wtU but ml badly. They are not at a rule heovyP 
far any length of tlmo. 

5. Ihuma and AoBam.—Yarth6£nB, (^SVoreJVp 151Q (fid- Hahj. 
iqwka of the breeda of TeiuiBHEfuii oa very uilsoliapen,^^ Many 
aTritare haveiincijdeiitaUy nH!ntioru>d tbc bulffiiloH of Biinnii, hut no one 
liiu. etudied them comparatively with the brecdl of fndia. EviOna *7^^ 

1895, NOl 10, 105-72 1 1806, Nol 10J ritw, howovarp many Jjke 

Burn^ese breediL They woxdd Beem to have kmg, op-coUed atreight ^T^beee 
thoea of SurOtr They give Very httle milk. Tlifl huiIalo» of i-il* m 

dlBCUlsed In >0010 detail by Dortah (^^ 1 . Lcd^r, tStMli ^ 

that Ulough the otock is regularly importer] from BengoJ, the amm 
iinproN'a on. the rich paatures of the BrahmnrrUtre vaJle}^ 
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api horna, which yprijig clopa together^ taka a haeUwazd Kweep, ^rwxkiilly 
divef;^ aad near the extremity curi'« gracefully upward^ and forw'o^^ Tiicy 
ar» aTli, P^'en the nodudona Ijreeda, powerful dxau^t cattle blit poor Enlllpefa, 
lOf- BiK-haruUi-HaTTiiltaiL, ^oiirH^ ttc., la07, L fumay pflMagH); Krwt- 

oaniaEigiir and FcNue, CoTf/e a/ m Agn. Ledff.^ NOx £^4 ; Krutod^ 

aaniiefigar, i>ffr4uu e/ Mymrt Cali^r Agn. Ltdg.f iafld> Xo, 

0^ Kadmi, HeUpia. KIxCM (Onffola)!, ate. Cattle —The Ongak bmd of OitSl* 
ia reared chla^y In the districte of Xcllore nn<i Kietna. Fram early fimee it has 
enjoyed a urell-eqiriicd reputation of being ono of the but mllkioH breeda of ladiL 
Moat HTitere agraP^ howeveT. in aajing thiit they degiiaDrate rapidly whfli leiaDVed 
to other loctditiPf. The V^e>-a of the Xiatna and ita Iributarire have a rich, 
wft, de^ btaek *o\h 4Wid imtUrally thorefore tllP OAttIo of lUch a Dountryore not 
well tiilte>d for harii foada, nhlrea cwofnlly end rp^lftrly idiod- Thi^- aw rot' 
Idctivcly heavily buUt aniinoie, docilp ond of a mild and gontlo dUrpaatUon— 
tiMPfifiaL qualitifiii for nuJoh-MtUe—tut sluggiflh in actioTk Tha head ia firect od 
a alkort, etout neck. iTio horm irfo ahart atul atumpy, eoruawhat raw^rnblinir tboat 
of oaltlo^ and Eanger in the cowsp tban in the b^ld« They f^vm to the liRid a 
curioita and eharactcriatic «ppw%nre» ths bulging fareheod fc»nmng a ^‘ary 
obtupp angle. The pnv^aiHng and tnkp colour ia white with grey or black pofflUh 
and fmiUuncEy the buUa are hlaek about the neck and ehoiddan—brokan ou^jHin- 
indicate impurity. In point of aire they are mferior to the Gujarat Kod NaifMt 
oattle. Other ^adriLa breeda are the Alainbadi of &ileni aad Codiobatore; the 


Barogur of tfie hilia of Coimbatore ; the Kangayam of Madura ; tho PahkolHnii 
(Jehicut]! cattle of Madura j the nnali Trichengodi cnttle of Salem ; the arti^- 
ally spot ted cattle cd Tan jure; acd the Funganur cattle of North*Areot. (CA Pp«*i 
in Agri. Xo. 7: 3abba Kao, in AynT. L^g., ISM, Nn, li; Halmw. 

^oiV^Tnorli'n^i «i Givi Caitlr, Dtpi. Land Rm. arvi Ajfi. dfod. BuU.* IflW, 

No. 42 ; aleo ^oU* an CsWfr &/ Madm* Frra., Bwff. No. 44 : Guniip ^^^e Srlkn 
Bntd o/ CaitU, in Agr%* Jaum. Ind., IMWp e., pt. iii., 2S7-42.] 

7. —Very tittle hA4 been Uritten regneding the cattle of Buima, aO that 

it ii not poanble to a«ort tllPm wilh the Indian breeds. Bed ia thi? dorainmt 
eoloiir. The homa, when jw t feiteffereil with, takp an upward and forward dire^ 
tksn and grow to a Iragth of 10 re IS Inbhre. TIip neck la jihoct and powcifai aOf 
the dewlap not ranch developed. Tho Burruoni are moat coaCidkretP Ilf thrff 
cattle, Inrter overworking thamT Ofld gmomiflg tfiem carefully on the clooe af the 
day"i trek. The animala are alre walhfed, re that they are naturally niuch 
puperior to the iinportcd cattle front India. But aa niilk-producfera tb* Bufiuafl 
cowe ocvnipy a very low place, owing to the prejudice entertained by the Bultuam 
against the i,Mk? of railk. (C/. Proof . J!^aC< on a/ Burmd, ISdO ; ai® Qt^i 

Jaurtif. Ptf, SCm /jnd.+ ISbO; Ev'iuia, in Agri-, L^g-, ISWS, No. iO: ifrp#. orr. 

ISSS-PO, 47-S ; S^ui^ JRipla (raaiiyj i aJre j3ep(. Ann. RipH-* ^1 
S. Bengal and Aoaam—The ordinary v^ltlage cattle of there jbUVIupw niigh^ 
praCEically be «»kra of re the naoHt inferior in India. Tl^ey are nmm 
worked a^ half-atar\'-ed anitnala of which little more can hij than tfiflt tw>' 
are iuited to the clknatio conditiuoa and soila of thoeountrkM in 'H'hieh theyli^'C^ 
Tji wtain locahtiee, outii am Bihar and Tirhut, coreiderobEy bettor hrteda 
moat probably * conrequaiw af tha conliniifll importation and ertretng ot 
S tock, In Gayu, for example. It la not uncotnmon to find an anirnW 
tu have boon dptiv'ed originally by cr^ureing the Indiai] cow with an 
" diort'horu '''' bull Imowted in 1857. Bihar ie overrun with poii (bulk oea^ 
eated to the gode]. IIwh arc vary fnt, and comparatively undw fta" 
piirpoe«^ but do much hareu in eating and tranip!ine the growing 

Buclirtnatj-Hamilton, Slal^ Are. Ib'iwlj'., 2SJ ^; nUa in Montgol*'**^ ■ fin! 

etc, Itrumy passagee); Banerjei, BunJhpon Crar^'trMl CaHitf i& 

18&B, 2S ; l>BrnLh^a/ dMa»i,^pri. Ltdg., 1SS4* No- 14 l Muki^it 
Coiclr, HGndboait Ind. Agn^^ IBOJ, S78~03 ; /Tttp. Gte:,, liL* 77-SO.l , 

0. Ctncnl PronPCfli.—The atock ifl often vftry mixed. In Nim^t ™ 
brown eolouml anunala prevail, e-rui in ijttu;r diatflctJ white predonn^ata 
Nimar in, hjowever^, generally held to be the beat breed. It \a a momani 
animal. Molliren eava that it may Ire rwjogoiiwd by two pecaliantstajn ^ 
colour of mho Mk^ an^ ahape of the haTTkO. Tncv- are red at wawn nlott3 ^. 
the red £b alwaya lights aomatimea pJmdOl and the white 

are never pure white. TJie horru ore thick at the bare. bl unt, Sattoned aen 
over the bea<l like thore of the Delhi buffalo. They are eh>fly v-alt^ 
cultural work and re draught buliccka The Arv'l cattle of lliree provmc* 
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ne4nb1o thi»« of Nf>1lnr«. Tbo bulLm^lo UM [C7, Htpi*. Lmd 

Ratf, {ini.tiy districtt) i Tn-dislU in A^. Lfd^r, IS&^, Xi>+ !« : 

£>tpl. Affris ; ^jfjwr, /’irjtn ete»] 

to. Uint4il ProTtlioRi of A^n AUd OadU.—Thimij^hDut Oudh. the fi^npdrd 
bmil JTmIw htgh^ Rut therci tn a nib^breed known aa the ruia^ which ii snmilffr 
in idle, more Iqaipy and quicker tempered tho-u the ndnpd^. The herriA £n both 
Ufa e(^ant, thjeke betaw, and tapemm te a fhie peinc. One impiTriatif teatUrd 
a but dutinct dopraifiion On ^0 forolieod whieh makei It eoey to diot in- 

ffULih the Bohrokdk frotn the Dofth and ^[atlkura (the J™j cattle. The eowa of 
Ko«i and Chhat* ore cetehnttod fi>r their milking qu^it jee, and the bullock* hare 
the fOpLit4lld4>tk of being giwl draught nnimaJa isee Xo. LIV below). The brecdn of 
Kberi ere, hewerer^ lor auperlor to thosB of Bahtoichp and much toeemble the 
MAlvi of Cantral India and Rajputmui. In fnct Kheri nc€:U|kie4 the moot pro- 
lULoon t poaiGon juuotigsE all the diatricta of Okidh, bei^ famed tor iU •o-caLlud 
pordbir cattlop Bometunea ipoken of a* WSiite u fsoiuidered the beat 

«ohkif and black tlkc wortt. The buUorkaare foot wniken. have a highly ifritabla 
temper, but great powere of endurance. Other breeds may be named : 

KAai-rrgprA, Jtfei^'A^'^fagBAk and ^AtzuruAra. [C/. Alnhofnined Hodi, 

BakroKk aiad KArti Cnll/c, in No. It; ftUo AToflka/Tj, Jfo, Id; 

Leather, ^nra&njiln ^awfr, Affri. Ledg., l&^. No. 17 : Ann. RtpiM. €HviI 
Dtjti., Sk H *r^. ; Pr&v. Gta., lft03-4 {many dirtrint acenuntaj.] 

JL Pai^ab.—may oofely be Wild that thn beat nulnb^wa of Tapper 
^r4ia on obtained from tlie Hanot^Uiaaor district, and they oxe euEmnonly 
termed Bnruti COWA." Wtih Ihoae worda Meagher and Vak^hon Open their 
cluptere on Uio " Be*t Mi^ldhg Rreeda.'* Speaking of tbo Hnrrijma ontda, Faoaa 
dcBCfibea Ihe t¥gii>n m which they are piodiioed M the gr ee n countiy which 
COmpriacH ahpat 2132 viUiigiea of the Hiowr distriet chiefly in the Kmoox 
and Kanai Tahiuk and the greater pMt of the Rnhtak diatrict/' The region 
in miOetioD hnn a good ioU, powiit^ Into clay-Eoam in one dinctkm and into 
402)4 in the other. The averfiB^ rAinfoll ia |fl inches, and the olimnto, therefore. 
Bft dr^' and well oulted to cattle. But the inrMee of eidticAlion within recant 
yean ha« ourtaded the pnotura lands and lesSertsd the interast in eattls-rearing. 
Still tha coiUltry iltdiomed produces a large fkkrplua of cattla rcguiorly erporte^ 
■S sJflo a very important supply of rrodad in aU o^-er IndLs. Tha Hanoi- 
Hiflcar cattle'are uqjlnnn iu calour; broken colonrs ore seldom , if mot 

wiEh. The lEdn is uskially dszk coinured and the hair white or grey, but 
dsrker nt tha shouldere and nocJc, ami on the flanks ootneCittiee aimost btoek 
or blna. RodHKkEoured exampEea are rare and iiaaddly inferlof^ The horns are 
ellii^t, sot W^e apart dnd iwrh outwardly i;^wards oml then mwards, but 
only B%hc!y ftTrwnrda. Moegher and Vnilgi^, while apparently occvptmg 
lb* Honitl M the hflOt breed for Upper India, gi™ sa^’^erol UJuatratioM ol the 
Sanhiwal aub-hrood, which would nppCor to he frequently broken celoUftd.— 
fod ef roLEad oolours—white being tare. According to many writers, t he ^lotlt- 
gomary cattle are powerful riv^ols lixf the Hnnai for the daim of hmt pn^tion oa a 
znllk^yielding stock. They ore <malb ehapely and short^leggefl Animals’ with 
’Acopthmidly long tads. The Directc^r of AaricultuTe, in July 1903, draw np a 
atatemBnt of the breedjii of Cattle in tha PanjiK in which ho sdds lo ttkc ^bove t he 
Kuetd or C^anab breed : the CAtile of the Jhang distriert: the Dsra Ohoxi Khan 
breeds ; the Dliakxru cattle of the Salt Range: and the Maja cattle af the Up¬ 
lands between the Sutlej Oiui 114* RovL [C/. Fnue, Colffe o/ tdarnona am-/ 
jfpW. issa, N-O, 22 ; Meagfierand Vaughati, Datry Farmiiky m Indm^ 41-39; 

Ctmf IVf, D*pi.^ ISD3-IO0O.} 

12. AUputmu.. CSntm hkdls, BOrOr And Bydti:aln4.~Ths Oiumafs of a large 
'PMkon uf cha tracts of liOUntcy indicated naturally approidmafe very cLonly 
the Eanik breed already briefl V indicated- The chAracterwlka cattle of Raj- 
pntazm and Central India iwe invariably pure white, though grey or eflv'ef-grey 
'vpactnirfttia ore ucenobonally seen, hut broken and mixed eolouni are tuiknowrtr 
At in other hirge oremi, there may be eeid to be two sub-coceo—a large animal 
4|}ecially select*;! And used by the Well-toHio AS trotting or foot walking AOlnials, 
iha urdinarv I'illsize or ai^cuEtuTnl breed. Mo-iUsoii taHs those cullsetivnEy 
■Jfefei foe Afedwi'l cattle, and Majcw Kemp 4p*dcs nf tbshiglt<lAi« ATUiTud a* the 
Jhyotc (Of Nojfor) oml the agricultural the HMa {small} hrwii- It would seein 
fbat throng;hout ti» country kjvUieated local naii»e ore often giv'en whiclu like 
“ ^Agore/* uiiguiaicd from the name of a village or locality specially anted for 
’fhe inperioclty of its cattle. MolUion obeen'es that " the head is shortp the syes 

733 


V, Prov. 

im* ^ * 

JTiiSFAnL. 


Panjih. 


OM. 


J) taunt. 

¥*|s 

Kfijpiitatm. 


TroUtUg. 

mui. 




i*I VB STOCK 
Oxtm 


THE OXEN AND BUFFALOES 


Hiuin'e 
Do mini on K- 


Hin Cittla. 


d:e.p^ 
ill.. 40T-37. 

CfttUo 
Food and 
Foddor. 

Comiktlocij rt 
UmiiOfl; 


BU^ dark, pre^minfifit end luiv« a di^cDo rit* are mh^ri U.tUe 

(ir no (endeni?y to droop. Tlip ho^m# art Ter>' chnrjWJtmBUe, They m* RHKbir^ 
liteiy tlijct at the btt«+ of fair 3enflh <Wld jW ehELTpiy pfiioled ami iavarwbl^ 
in a forward and upward direirtion from tJM6 b&ad with a groeefol ontward 
bcml. ■ Prof. WaliacP dowribee the honifl aa rweiiibhiLp two area of a wk 
*i3t on the crest of the head with the eon^avily inwanb. lliey are much priwd 
aa heav^' drauRht iJiitDeis, rtiwi are aceardiAgly froquentlr scon all over CtaitrmI 
and Weaterm India. They are V«y itrong, but not swUt ; hnn^ leartd Ob eteny 
^^round^ haVr hard ffwt and do not require ahusini! even when worfeed oft 
niotallcd fOade (Cob -Geirard)^ Thej' are larj^ely bred in the tomtorie* ef 
H.H. the Mnli 4 ir«jA Holkar and H.H. the Maharaja Sindift and the eun a» 
aiu.TL not milked at Ad, And in consequrnotf when used ae mileh-coa^ are » 


vcT>^ infinior etook. 

TheKMUari cattle of tine iSatpiira IuUb ||inllolkar"^etrmniTy eKtendmg to Nortb 
KJiAzHlodl), nCCOf^ling to MoilteorVi ware derived origmally from and i^Wbltl 

W Brpoken oi tie the Amrit Maiml bH!ed. ^lolluwti a4dJ+ Tho fart lha* 
KhilMri tat> now bred true tn a poitioiiJaT tj^pe iu * dhtthet where oaHlt 

4 ire' alio ejctoneively reared is a rJour mdiratiou tlint tlie hreedcra know tiis wJ- 
van tape of keeping a strain as pun? bui puedble." Mr. Ali Abd^k (kwtfilw 
four breeda, met with in H,H. the Niziuuk Doininiiina. that take theif nanw# efter 
[fie towne in which reared. Cammeutinjit on theeOp Vet. itnjor W, P. Haiigw 
phsei^'ea that from the desc-riptiun of the preVAiiin^ ootoum " BOmft »em to 
A strong strain of Mysore in tnein^ Rome show u Deectmt croM, whik others waid 
to reaemble the ^talwi breed." [C/. Kemp, Fowbt C, BoynoJda, HendUoy and » 

In A^ru LtAg.^ Xn. ; tJerord and Abclnotkp in dgr*. HMJO, Xu. 

Uaz. Jia^putana 11KI4p i.^ A., 4^6t>.] 

13. mu OatUt.—The CAttk? won oil tJse higher aidtiVAted Hiaiaky* « 
amoJJ sturdy tuUmilk with iillOli> thick legs. They are ^uirably fusted ^ t» 
regioiui in which foumdp and ftiO vet^- active and wiM. They ore mo^ 
black in colour, though OCCaeiotaal|.y duii or mottled eJtiwiipl>» are met wit^ 
Tlley aio Well pruteCtMl from th* severity of the winter by* thick, anagjg; 

Thfl hump usd dirivlAp bK liajrdly if at ail preaent* and.ae pointed 
they mudl rtwfnhle the Kcrr>‘'i>xttir cattle of Oretit Bfitain aiwt 
cattle of the lowerimcta, l»ing mainally taken to ilm graainp lanila of ih* 
eoiaitrj , have been crowd with the breeds of the adjacent plaitui. In the 
Ijtiict* the pure iiill hreeds jmv met w-fth, and these are spoket^ of by mp^ ^ 
nctijig regjona or epccial eub-hreeda The nude* ate used for - 

thi^r werkinp queJitha are poor ttivd many rofuse to work sl eUi* wliik ™ 
lire poiir Piilkcfa. In a fiirther paragraph wiU bo found particulan of the tw 
fromXepni to the pkuui of Xndia in live stook. [C/r tValkw, AumosatalMA 
Asrri. latW, No, 7 : LawTence, PafJfc|f of Kathmift 3AS-^^1 , , ^ 

jTbe lollnwing auumcTAlinn uf publicationj’. in iequcnce of dale, ™ey ^ j ^ 
usefol!^^—Thei'en^^ Traptt^ iw Ziccasi. /fidosldn. eto.» l^^7* F*" 
Buchsnan^HamiltDiip Joum. roAfysore. Iij4)7p i.. Ib4-'d|; ii.^ 14, .^ly ' 

E. /fid., ii., hSH-7 : Badm^PowpU, Ffi. FVW., ISttft, i,. Ifll; Wallace.iitdia ^ - 

Toeltker, ImpF6v. /iwf. Apri., lSft3, j Exp. Farm EtpK. PiXffi^ 

18^5 . 21^5 ; 18t*8, 2(X-5 s Aqm. Lita.Leather, Fnm-yaM 
Xu. 3 ; Mulliaoh. AfunOpemenf of /kiiVy CotVfc m i?id.. Xo^ c £ 

inef. Alunursr. No. b; Wmllwr. AfeoeHmnenI cy f^’chfr, ^ ,l" 

Thf Housing of Caiik nnd Conserving of A/cinKiT. U- Pror*. EulLr HuIl! 

Sm, Aiins of /ad., IkJifl, 33-4 iimpii l. /^i>y Ccics, Ju /Jrpt. 

je©0, Xu. 158 : Ffeding E;ep. ^ih Dairg Cotts, in U S. Prpf- Agri. 

Xc. H4; Formuiion of Btsf ond Ddirp Cone#, ill U^S. I^tpi. A[;in^ q* .""pi-tfrt 
Kc, 143 I i?^rf!d. of indimdoal CourSf t^nie. lUinois- BuE*, ISK53, Xo- . 

nnd Monteil* Lr Bern/ au SoMdatif in L'dflrri. PinL dts Fays Chntsd*, IPvo, 

j., 77.] 

CATTLE FOOD AiVD FODDER.—Thet^ imj be ^Jib] 

conditiOBS of tflttle-r«Ating in India—{rt} viUflflo or apricult^h 1 
prairie or noiuntlic. The Latter of iarge herJa ifed on | 

mltivated landa^ the former smaJi hertta or solitary aninude fci™ ^air- 
homi^teade, tlitia moat] v on f iiltivntetl Undi^. It ia generally 
over^ that thi- advbncea of riiJtivation are rapidly eurfailing tne 
nomadic prodiicition and thereby cutting off the sourcRt oi ®upF^ 
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tuptizioT br(H?<l4. Hay-mjqkiniE is not practiced by thi? Indijiti cnUivatorfl^ 

^nd the surplus of uattlrallr produced grass is thus left lo waste. More- 
over the rotft aud diffitatry of transport preclurle the eiiiialLmtioti of 
supplies, hflnre iu seasous of drought the gTi-atest lianiships have to bo 
fjidured, and the itidicatioii of famine is the increasing death-rate 
of the cattle. For example, during the famine yearzi of tfi&y-lVKifi some- Fimio* 
thing like 70 to p^r eeut> of the cattle perished in certain distriets of 
Bombay, not withstanding the large imports of fotlder maile hy Gh>veni* 
mentp for the railways were unable to capo with the burden thrown on their 
reaourcea in couveying food and fodder to the lamiiie^tHcken diaffiet?^. 

It has sometimes been Upheld tliat cattle repreaent the nri^ls^ eapitah 
They oertaiulr provide the labour for ploughing and carting, as well as 
very largely supply the manure and fuel used by their owners. In n>turu 
the animnis get what they cau pick up (after the crops are of the fields) 
and what they eait discover on the waysides and waste lands. Ne vert he- 
lew they often become the cultivator^i greatest source of poverty and 
danger. Thsy iucreaM beyond the needs of the neighhourhcHsd. and thus uuMHd 
rapidly change the character of the vegetotion i noxinus weeds survive 
and nutritious plants are gradually exterminated^ Thus are tb? vULage 
cattle themselves not only depraved and starved, hut the natural fertility 
and humidity of the aoii towered to such an extent that any untoward 
climatic disturbance only too frequently tiieans fanihte. Of few localities 
can it he said that special food or fodder is grown for the cattle, but where sj^^dkl Mtiw. 
this is done, AS r for example, the cultivation of the cinster-bcan, 
pum-nUmtir^ (p, 449), and of fotlder crops of i-fiVt/rti'e (of 

which the races known as $undhia, dudhia, nilra, etc^* may be mentioned, 
p, 1039) in Gujarat and Jhang, etc^, etc.^ the superiority of the cattle in 
these regions has been frequently attribute to that circumstance. It is of BnKP., 
course customary to give rich foods (including ievcral kinds of oil-cake) to 
milch-cows and to buUncka in daily work. Mollison reviews the opinions ^ 

that prevail in India rE?gardinE linseetl, h7, aafflowerp ground-nut, 

cocoamit, and cotton-aeod cake. [Cf* Leather, AgrL Ledg., 11^7, Xu* S.] 

It in somewhat remarkable, hut trut*. thaf a ven." large pertentago of the 
draught bullocks of India nie fed exclusivelv on drv foodr It I® of P«iL 
course very gonemity believed that green food is not suited to workmg 
cattle. ThL® is, however, a very diflerent question from that of the 
conditions of life and the food-stuff^ essential to systematic breediugt 
where the imptovement of stock is n diatinct feature. The contrast 
between the bullocks boloiigiug to the European planters in Tirhut and thtjso 
of the Bihar peasants, or between the bullocks owned by the Bormans 
ind thrwe posse^^sed by the Kiiidustaul residents In Burma, abundantly 
^i:emplify the difference between carefully reared and properly tended 
<!=flttle and those brought up umler a system of indifference and neglect. 

In the Dicti&nar^ will be lound a complete enumeration of the trees, 
shrubs, berbs and grasses known to be of value as cattle food and fodder. 

Excellent pasturage exbcs in most piovinceat especially on the lower hilU 

great Hinialayan range. Open stretches of grassdattd often UpUmi o™«. 

<?xtend frojti the upper lindts of the forests towards the snow'-bne. On 
these uplantU vMt herds of ^beep and goats are to be found, the latter 
fending the much prised pmhm wool (hairn But on the lower Himala;i"» 

^he Cattle are largely fed on the leaves of four specioa of oak and a few 
trees. The grass that existH abiinriantiv In these tracts U as a rule 
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cot and dried aa hav in ordet t^> be exported to tbe plaiiu. The eitent 
to whieh Ic^aves are litiliaeri a^ eattte ft^der i# a epeviaiity of India, 

In the deltaic tracts and rice landa generalK^ the cattle are tnisetably 
pour. Graiuii^ lands are limltedp or totally wanting^ and the only fodder 
available in any quantity is rice straw, which provides scant noumh- 
ment. Moreover, it may be said that little or no concentrated food i* 
given ev^n to the work cattle in bnBV Beaeons. In peninsulat India^ good 
gra^iks ie not fonnd where the average aiinna] rainfftJl much exceedi 4(^ 
inches. In aome pactB ol that vaat area, therefore, the cattle are extea- 
lively fed by hand on the prndnee of amble txiicts (/ipip. Gm., hL, 

The gracing lands of India and the gmcing rights of the people arc higbb" 
eojitroveraial queationg. Voelcker {Impr&e- /W, i6&-97J diicusMt 

these very freely, and his views have £>n the whole been tipheld by aubw’ 
fjuetit experience. But the almost complete absence of apecial fields cf 
cattle food Is perhaps the aspect of Indian farming that stnkes the rijilor 
OB most aigi]Litii*ant. The possession of immense herds, reared oa w»t 4 
lan<lsp accounts veiy largely for the which is Ek> much traded in all 
over India; bnt one of the surest signs of ihc devaBtation catis^ Ehroagh 
failure of the rains is the sudden rise in the exports ^om India of cheap 
hides — a melnucboly consequence of the star^'aiion of thcae nuprovided- 
for henb. 

(C7- iJefUKin, /nd, Fodder Ortu^a, in Affri. 1S03, Xa. 1; Wifcttt 
oj C€mle Food and Fodder, |StJ3. No. 15, i Leather, 

in India, le,, lliEH. So. 2 ; Fecdtng Ezpvr., j4^i. Ezper^ 

So. Ul I Wood.m Joum. Board vL, 31J-3S; BaTkiff, 

menl of Catile^ Agei Ledg.. No. S j LCiirther, Food-Crroirt# and Foddm^^ 

India,. 1001, No, 10: iloUioon, Te-rlbook Ind. Agr^^ iBOl, 144+ l 
Muker/i, Handbook iad_ n 3 :t -42 i Meoglivr and Viiuglum. n*^*vu 

m Jnd.^ IWl^ 1-14 ^ wpedidly tllO«a o£ iteiJ My 

the fodder stipplieo and graEiiijz rifdita.J 

DISEASES OP CATTLE.— The Atfriz-ukuml Lcd^M entimerated 
below contaiu many valtlnble papers on the diiseasea of cattle. The d>o» 
aerioiw and special diseases ate briefly :— 

1. fl/jjdrjpMr— the bof^onfo, gike, hxdatcah, 
pauit, etc. 2. AsihrAx —the ^olafula^ guthereiraih ffolu ftUK 
rmota^ damgfhaH, etc. 3. Fast sad .HootA the HoneJ^ 

IrAtirpaJtLa, ^Arf-nd-Aifd/Hap etc* And L PHun* 

pneamortfa — thepAipri, fiaolr-j/nur-gn, etc. In a special Veterinary™!^ 
of The Agrietiliiiral Ledger have bwn published numerous papera on tha 
above and other disease* which thy reader^ desirous of au&h mforu^tu^, 
should consult. Two papers may^ however^ bo Bp^iflUv 
namely. Dr. K. Mcleod's Measures, Legal ffad Sdndarg, 

European Coumries to oppose the introduction and spread oi ^ . 
plague (1&96, No* 30), and Prof* Kovh s .Vdhod of ImmuntetM 
Einderpesi and th# Resolution of Government of 
same, together with the Opmiong of ludlan VeteriiUiry Aothan 
Xo. 5)* But for practical dairyiug oparatioiWt 
the ordinary aikuentt of cattle wilt be found in the chapter 
of hamed cattle and their treatment given by Meagher and ' 

in their work on Z)oiV^ in India (1904:. Il3-143t ITJ)* 

authors conclude with the following recommendations^ strict attontio 
whii h they consider calculated to avert serioua loss and inconvamencs^^ 

'* (a) Proximity of grazing grounds to the cattle-yaol* euabiPg 
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rattle to out and back without pcjsdhle isjotiftct with outaidfl cattl« or 
I h*ir tracks ; Complete separat ion iM^twcm the dry tftock aod cattle Id 
milk ; (c) Frequent inspectioiL ol all home cattle^ and Immediate isoLatiou 
of animalfi £rom any disolder, however ilinple ; and the prompt disinfection 
of all itaiidinga, troughs, etc. ; (d) Perfect samtatioiL id and about 

the cattle-vardt atandings^ atallsp etc,, (e) Ttaniway lines for the con¬ 
veyance of grain, fcMilduTp cto^p to the cattle-yard and the rigid e^luaion of 
■JI outaide draught-cattle bringing in these supplies;; (/) The allotment 
to sick cattle of special atUitidantaH who must not be permitted to ap¬ 
proach the healthy animals, or associate with the Eta:^ working In the 
cattle-yard ; (f) The boat and imoit whole^me fodder, grain, cake, etc., 
only fid to the entt Iq ; and -(A) Complete segregation at os great a distftne* 
m possible from the infected encioaurc; and, as calves are the principal 
ute^um, not more than sixteen calves should be housed together/^ 

pQisoaiifg , —Among the important causes of cattle-c^ath has un¬ 
fortunately to be crinuiud poisoiuDg. The rAamors are the chief 

criminals, and their method of accomplishing their nefarious purpose is 
by thia of the awl (see Abma, p. 1). 

[C/. Vwicker, in»p«M?. /jwf. Agn.^. IS03, 213-^? Ptawe, In Agri. 

J8&0s No. H I alfto KrifltiiAliiiiiIcngnr, CtOift of 1^90, Nob £9.] 

«. THE goats ASD sheep OF ISOIA. 

In addition to the oxen (diECUised above) the family of the Bo\td^ 
includes the goats and the sheep :— 

THE WILD GOA 7S— The following are the species lecognised by 
loologistB;— 

Cipn Bgagms, Blantord, Fu. Dr. I mi. (ItatomaiiAh 

Mamuh, Jo»m. to Kaim, JS43* 445-9 j the poiaff^ (nulsj^ Aw (fanuJoh 
hiyik, Mir, MmA, tSa¥ik, etc, A wild goat Xound thraughout Asia Minor 
Psnia. A/ghaiih44Ui, BolnchifftKti and Sind. 

Thii recoorkably interHting goat inhabiti bimef] rocky hHU in herds of 
numbufV, but niwaysksep* much Id the cliCTi tuad oraB:]l. Capt. HutioOi, 
while Reflidenit at tCjuid4Mr,i devoted ranch careCin Vtudy to 
hi damestication, and i:LriMS-bred it witli the ociimition gnat, •urrived at on eiDphaU-ci 
rhpbuDu, DppoMd to that advBDced by Hi.dgi4on and othfirs, luunoly^th^ the 
Penisn ami Aff^baa goale at all in'^nta we« net dmved trom r, Tti-a 

late Dr. Planfciid^ lh« most recent authi^, bowsver* laye thera can he no doubt 
that f. wgif^ruM is One of the species. And probably the principAJ bom whudi 
lanaa goats are dorivrd."'^ The Ueih of this wild goal is highly prUed. Ttia 
^dni Are valued sa water iUld ^ur bogs. The homa are OAftiod by meaJictmls, 
add trumpetmg hamji ATS MtAds of them. The besoar^atones ore foiind in the 
itAnueh (see Buoar, p. I31h 

C. Eakoneri^ Blanloid, f,e. 43415-S ; Vigiw, TrootiM^ etc., 1042, ii* 

279; thft fPUirjkaor (anuJcE-ealarh rdefie (the great horti), fujA-m (WAter goat)^ 

redbuA, ru#A, etc. 

A msgnifloeiit animAJ which iuhabiU the Himidayaii tmets wait of the Beat 
to Kashmir, lUalakh, BaLUstaa, AfghAnistim, Balueiiistan,st*. It ireqaenlahigb 
^Siips, especiiily where c<moe«Jmant » siTordsd by ihrubn or brokec rocld^, Aod 
IS thou met witii in targe herds. 'There are seve^ wcll-i marked kicul VArkstiea 
that diiVr from each other mainly in the lcn,pth+ sbitpr and degree of twaiting 
porving^of thehonyi^ It is much sought after by sportsuCo, Ami is ssid to 
^ In ojipearaiq^ by for tha grandewt of sil the wild goote. Has r*pe*tad3y 
oeea bred in eoniinrrment and troseed with the doiiiestic gn^t. It is generally 
Mieved, in faet^ that aome of tlie mc« of doEuc^tU goote with spiral horns hav* 
d«cBnd«l Cnitn this tpedea, Tlirre are two important points that sfanuld be 
hojtvB in mind ^ tha dfreetlon of the ipicuj of ths boma ia outwards, not inwHidii 
fas in iQiihit dnmiastje ggntah and tho mnrikAor does not p oww s the Lmderdur or 
(pcim) of U» ^□ina domestic' hiww la. 

^ idUrlca, Btanfoid, f.c. 50^5: the Hiniolayaii Ibei, the iHn of 

•Ail n, or ^nmo,. ioif, frEcr, sJriu, etc, 
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INDLiN BREEDS 


LEVE STOCK 


of Angora blood, hs hm biwfi nugg#3t«l* would obviounlj be to <-oiirt failuw. 
It mig bi, howflV**r, be posalbk to croif^i the nlpiiie bnii?«da of Bind, Balu- 
chifitan and Haidrii with tUii! Angora if foreign blood be torteiderod 
traendiil. 

Many years ago the proposal waa m&de to «fltabiiAh ebeep and goat 
mm on t lie soutbem slopes of tbe Himalaya with a riew to improve and 
extend t he Indien siippU^ of wool a nd hai r+ ThLi Ims never been definitely 
tried, thotigli miicb ban written on the gxou-itig nee^ity for better 
and more certain suppliea of these staples. Faleonor seeing to tblnk 
that the jwsAift goat might Ije acclimatised on the smitberti slopes of the 
Himalaya, but it mmt not be forgotten tliat the doam ol the iboit and of 
the piiihm domesticated goat seettva to be directly the result of the drier 
and ever so much colder nntiira of the northerti! as coniparetl with the 
soiiEherii slopes. Indeed the po^Afli goat may he said to acttwilly exist at 
Spiti. and accorttlng to Hiidgson the vhdpu is the acclimatwd form of the 
Tibetan cAoH^rd. Tf thia be so, the goat, even if anccessfully reared on a 
tncte extended scale than at present on the soiithem slopes, would pro¬ 
bably yield a far inferior ^foshm than the northern stoetp if indeed it did 
not degenerate into a form of the jwiJ-peldiiig (not pofAm) goat. It mity^ 
tiowes‘or, be safely said that for present European conimetee a p&^hm 
goat is not an Intmpensable nece^iaitv of succv-i*. 

Speaking of the plaiii-S, sheep nnd goatSi afo most successfiilly reared 
in areas that receive a moderate tainfalL Upland well-draifusl soils with 
sparse jungle growth and a coiyidemble variety of herbago are necessary. 
In peEkinsuUr IinJia the shepberds poetess large flocla, with which they 
wandet from place to placie when arable land is iisiiilly clear of ccoip.^. 
The eheop and goats gra.re during the day and are folded at night on land 
where it is desired to obtain the iDanure of their droppilJiJ>. This is pauL 
far by the cultivators who#^ lands are thus beiLelit«t+ Ctcals are valoecl 
for their meat atid milkp and on the Hiiiialuva for their hair. 

Wf. Royie, Pj^. Ind., SS4U. l^'aUoce, /fkJihi tn iSftl. 147 ; 

Improv. iFtd. *4pr*.t 2Lf^-3 ; Tfjribook fj%4. +4grihi ii.i ; 

HulcH-ji, Hand^MKk /fwrf. Affri^n 503-4: Watt^ PnvU^mif Pnvi,, 

T7 p Aitk^ Shw^p-Fttdinif, Jmtm. Hoard Affri,, ftnpt. viu~, l3&-454r] 

^itiEF BifFEDS. —With ili4 expepdoa of ^Lr. B. H. valuable Tkai^ oa 

the ihcep iini:l goivt« of the Huaudaya and. Tibet, luld oF C^ipt- T, HutbUl f P*P<m 
on thft wieep ^t)A gwit«i nf Afghanutan^ the Silbjaet haa never b«oa 
oojJy traatek, imd little am ^ oddetl to tlie particuLari giyen atraady m tbs 
£ am, tj^efeitari?, tillable to do OtOte tl:iaiL nvention by naiue ioliie 
vf Iba better kriown hreecb o| Indian goate] — 

1. SoatH tadioa Oast.—Tliese are ^aunt iti aiipearonaa aniS bidly pewport inned, 
but hardy anti active Jirut con eibl tjn almoet any kind of ve^etatioiL 

Borta Indiu. Ckial —A imiv'h finer aoJinuil than, that found in, th* aaiilli. 
ears ora large and perfectly rjeiutenr- Tlua ii poNoibly the |ot»hiO/M^ nd 
(t7- H^wy, J/oneff. TniJe and JJonu/. N, 13^, S>i), i Poiti+ 
ifihwff. tTooI/cH Prov.* IHIWS, S-l; Xotr oa and 

^ ihr /^jL I'n Lanri lEk>3.] 

3^ tisnt oad Oojimt Ooatil—TTww are striatl oji-ort-legigi^ ort i ma E B i tbat 
much iiTaJiied u Enilker^ 

Hapal Oaat—rbe best-kiiofm bmd 1 lias |i>nff tiapping «ri mnd mumli^i 

5. Bauxal Ooat—Thia la Smonef ovec. tiurn the MadniH amnink and m luiially 
^|dta black ami lieetitnite of htirm- Hodcwcm idmiiEai it with tlw rfiisru of the 
Bunolaya. [€/. BftJhi, .4?ri, laharda^, lliSO* L, 92 : ii., 44-4: Baaafjat, 
ifUiriirn fa*. IrtOO, 1-5^ 3fl-«4 

Tbe QO.TJ uf th<6 I>eccnm Rajpuiana and BHlavIliataa.—The lioif 

Uma-aniTTLiilM u, fixira abumiant and wiHilly th-fiOt the plAina goafi. aocl the hvpt&ii 
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l^ivm STOCK 

WILD SHEEP 

uuEEiiiil* hnve cDQtribtllcd Ut bcwlfl oJ Ibdiiia 4b^j>p »- Hpn^-i mmi to Ktii-# 
doaci fio- It apparerttly AjTif»ir4ft ft Btliill prpp^jrticm of the podhnt. koowq #d /AojA^ 
uqcl from iho lAOliryinfll WJtm a- thick cummy »ufa«^ee \a obteiaed tbet ij raucb 
v^ued m pirttMing rnetdl Joelur. >tr. Dnimmancl mfomie mo thet pure Or h&lf- 
brwd fiAvo been craHcd with lhi» wild ehoep ozhJ that the progeny oKhiblt, 

irhiJe >^043#^ on rnider-^eiHe iiTnirAr to p<uhm. Rut aOCOtdutlf to locft] belief this 
c-fuii ii enly attained if dunlAo elock W etiapleyed. 

Breeds of Bamesfk: Sheep, —S1i<op Ate niiei with thioagbout tho DoiMieSiHp^ 
pbiicij and lower hills of lodiA And up the Himalaya to the suh-atcda 
^Ei breetU of Indian aheep aie tjuite as extefuitre and diversified as thosa 
of Emope. Some are tropical^ thriving in Ewarnpy regiomi or on dry^ 
arid tracts, others warm temperate, etill othoiB tempenite or even arctic. 

Tlrre hm^ howev'erj been even leas of an Butboritative ebaracter wiitten 
of the Indian sheep than of the goats, Sfoflt writer* have difienflaed the 
Patna, Duraba, Meywar+ Madras^ Mysore, etc-, breads without having con- 
sidered it neceaaat}" to detalf their characteristic features. Shortt (JUaauof 
of Indion CoUU and Sheep), if his OIiistiatiDus can be viewed sedoualy^ 
wdald sefflin to establish for South India certain well-marked breeds^ and 
daabtless extensive divendties esiat among the sheep of other prosinces^ 

But, speal^ng ronerally^ it may be said of pethapfl more than half 

th# breeds found on the plaine of lndia> that they aEord a Mnd of Uair ntbv.ta*^ 

hair rather than a wool. They are reared chiefiy on account of mutton, 

their fleece, like the hair of the village goat, being, eomparatively 

Bpeaking, valueloas. 

Bat although many of the aheep of India yield a fleece of hair rather w^^etf 
than of wooh certain breeds give Imrly good wool. Of this ckas may be 
mentioned the black-headed sheep of Coimbatoro^ the woolly aheep of 
5ly*iore, the sheep of laifge portions of the Deccan^ of KajputahA, of the 
Panjjlh, and, in Bengal aud the United Frovinres,, the ^o^Ued Patna 
■heep. Although there are possibly aevumi very distiuct breeds of large 
lat-tailed sheep (aU deeigBated dumha), these should be clasaed as wool- j^nate 
yielding btee^- They Mve been ctuseied with the Patna, the Merino 
and other imported sheep, and apparently with satisfactory results, 
though the improvement eSected cannot be said to have hacn lasting. 

^me of the fine wools imported Irmn Afghanistan and Persia at^ obtained 
from breeds of sheep^ and this fact having been ascertainod 

many yearv ago, effort was put forth to secure stock for breeding 
purposes. Stji fat the result, howeveft has been unsatisfactory, for 
whrn conveyed to the moUtcr tracts of India, the fat tail has proved 
a ^urce of ^nger. It is hable to disease, ao that unless a breed could 
be produced, in the natural habitat of this animal, that would preserve 
Its merit as a wool-producer during succ^sl ve crosso* in which it w^aa 
^adually developed into a coiuUtion suitabie to the pLaina ui Iiulia gener¬ 
ally, it is not likely to be of much value to hitufe btenders. It may, in 
fart, be said iu conclusion that^ bo far us past experience goes, the breeds Ghki W wt- _ 
&f most value, as Indian stock for improvement, are the Coimbatore, 
l^ysore, Rajpiit ftnjiL and Patna. But it mav be added that perhaps the 
i^jority of peT?ons who have given this subject anything bke carenu con* 
rideration seem to incline to the view that except In certain tracts, there is 
little hope of India aa a a'hole becoming of much greater moment tLaa 
St proseut aa a country ol wool-supply, iuterest is far raore keenly di* 

[|«ted towards facilitating importation from the mouutuincrtm rountrica 
bordering on India, than in any material improvement of the wools of tho 
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pkini. [C7- Orfah, <j/ anti the Introdr of Merino She^ ^ 

An^a GfXii^, Maxell 1S9()-] 

TIiB fnllo^ng may bp mpntacned ns (be belter kunwn breedfl a# h 
ItidUj— 

1. MJlHitAiiA ^H!b7wu:i flh»p.—Hheee nro tlie GUfe^l ABtl Urgeit tbebp in 
TndJjh. They <iM c-iOled Dethi-BtLaai cjf TulcyglMT almp. Tbjy bt# 

pocr TTOOl, blit the (E^titt^m in tarjre though MUtwivlijOt erwirae. [C/- Ann 
bh-ii VtL Drpt., 

1 and Fatnm SbeepL—The former in very inferior hut Ibe lulter eidi> of 

the beat breeds in liirdiu-. Thay yietd g!ocid wouj'l ftivi fatten readily. In ItHM 
im effort waa inade to impt^iVO (be >atna nhoep by cruawng them with SrHitbd^^wa 
rBjna. So nbio a almilnr flJTurl wjia mode mtU BhaifflilpEir alieep. 

3. Ml Aw HU«jp.—The boet W thww of Chiliglepiit. KiatiuiH Godat-ftH, 

Ganjain, Arcot, Salem, Triehinopoly, Tanjore^ MBU.bim and Tinnevrity. Thaj 
are CDated with a DoariH!- ImmrtI wool or hair tif little valtie. An eipefinieill wTi 
for Boma \^efkria prosecute a( Hemga^iaffi to iiiiph>i''e thcM? sheep by 
theun with ^Eerino ramn from Australia. Thjj was abondoneu lu iWii 

4. ^flilere lb»p. —A Iftfgo breed. exampItHi o! wliich have been fcnuWB ta 
BOale 80 to 100 lb. They are tall, lejsigy, ami whit^ or hjjht broim in eeJenv 

5. Calmhatan ahevp.—This |s known an Iho l^iirtEmiKi breed. It a a wi>al-pm- 
ducking oninua^ itmAll in. irae^ the pievoiUnjc enJoura boing blitok ■with wlute bs^ 
Tlioy fatten well, and the nmtton of pr^m-k'd animala la rich and weli-tMt«l. 

Mysore-—This is » woolly broed. The prevailing eolour is light le « 
vei^' dark grty Or black. It himiJilTflfi the t«Wt fighting rflins of ^le plwrA 
[Cj. Buchanon-Hajiiilccin, .^fyaejne, rte., 1807, i., 119-21 : u., WL^ 

354-5.] . , fv 

7. Bomliay Shftsp.—Dr, Hove, in 1787, SpOnka of the iheop m tjw Deceaiiss 
being the fmest lie had seen in India and as having superior wi>ciL So long « 
1835 Col. Jervfs conducted e^temrive eMperiiiieut* with n wiew to 
Bombay aheep, Suii^equKitly CoL Potlinger, f^ir A. Burtii* oi^ o^ 
eheep from Kabul, the diatrieis af the Upper Indus, Persia, the Capo m irM 
Hope and England. A fflirn waa established a( AhniEdnagaTi and for some 
vigOroLLS expcaritiimla at slock iiaprovenjcut wew proawalecL 
on by Sir George Arthur in 1343+ who recomniajidod that fieoh alem^ 
should bn oonUnnoasly imported for Some years to i?OEiie. snhject . 

hawet^er, to hav^e been suddenly forgneten and the form abandon^, paiw 
of any ii?).portanee waa subsequently pubiiiihed regarding it- 'f 

iiui. U., 59} JwijTi nothing of theeo piperinjente nor of *™„ 

He offers, however, many useful arid! practical HUggestiotil baafd 
experience gamed in Bombay. Sheep fthd gctata, he iays. are 
bred in districts with modRmteor light rainfall and lightp naturally 
BoOs. Neither sheep nor goata thrive dn^riilg the inoaa<jon. in 
Id the breeding distriots 1 argp flooks do not thrive urdcaa thev are tobl 
IP' azed On rioEUi groutid. Largo floeks of iJieep and goats ore brougnE m ^ 
Buaon by profCBitloDal shephorda from Kathiawar into the plojna of 
Gujarat, and also Ifom the Uplotid coniparetivoly dry i 

north of KhandPEdi, to the bkck-floil tracts and amble plains of tlw DMosj 
few goata amotig ihc tJicop are iSeeidsdIy ndvaatageoiu:. They 
keep tho sheep moving find ihua grajOng, [^7^ ilorgan. 

Dtfxan, m Affri. 1895, N"®. 19.] ,, 

3. ffepol fflaaep.—Of thaw there am two kinds—the village ilAerp™ ^ 
forest ran 5cin'a. The last i* a auiall and alEnost Mini-wikl aiumal 
large ffocks on the woodad hill ijopea, , En^ 

9. KishintT «h«iiL—Lawrence (Fn/ley a/ KofhrMir, 

terrtfing part iCulanS regafiiing the ohcep and wool of tvashnair, tjul^.^^ ^ 
of the hrwds met with ex«p( that sOMta are sa good as the Boutll^ 
DrUmniond infonEks me that in Kashtnir it is the custont to wool bfoUE 

the rivfT before being shorn, a rirgunistain,^ that wouid point to 5^® _ 

val^ied mere hinhlv than is cooiiaanly believTd. Baldrey 
1900, i., pt. iiL, £(jf-l| sirgva the tkmedfcs of ShCi-p-dSppiiij; ^th, 

10. mnaolayan ajul Tlbetmii SbMp — H rpdgs-Jn mentions 

under some of these+ scvecal stlh-baieds. SpooB mmool Ij^e afforvlKl to 
mere thim eniin»mtc the principal examplet of these by name - , . 

(tJj Hwnid of Tl^estern lUid HAt^k of Eastern Tibet. A talk gracecrLi 
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Orf onivonuJ lHNl*t at on lie bigUei- snowy ran^ftn—ai ckH-iln ^nd pur&- 

Imleay. HodsB^^^l cviuparc* tliia witk llit? gwat wild ahnap t». It 

rjumiit endtin/^ nude p^vtuj^ or bigb tempemiun? of the Snb-HnnHlifcy^ 

llufErtn md fleow luo iMth escdlfllk 

[t) SUw^a nr Sih'nff ah«fi or Friub of tbo EajH^na Hiun^yn. ^^Cvordmg 
10 ModjjBOiJ^ tin? Silinft Country corrMpood* to th^ iS^rka of Uie clnwx. 
iinini4d ifl amnlScT tluio tht* Aiuhid. la CobuT it ifl whito tmg] 0 d with fawn. 

(e) ^rtraf of Bfjrhtff u a Cifl-HijoaUyan Imwd find tlj* urfUamry shwp of the 
Caclaar or northmi rfgiona of tJlO Sub-HimaJayn Irttw^en Ihn Jumln and the 
Kinun^ Hodg:mn, in fot-t. -Htye thw h«ed pn^tbiUly eKtnndB imin Knmaon to 
SijLkinj. Il ia 111* gTMt mm of tho hJil trihea. It ia rvmatkable for its 

iniuu^‘o honi^ entireJy cOVCTitUE the top of tbfl heaik Tha dwdi aad the fleoco nro 
bfHtli ahundnnt bnt dOlime, By fur the lufflMt munber of the nSAnw or oOwrtO 
hlanii-f^Lfi' snd laiaa'ifflotniod aJic Iht^ hiliff 4 luid whJoli am exlTOidvriy es-^ 

jrfpfted thmJMin, afO Tnodo of Mrvoiviool L’oartO 01 this wool m, it k, boweFCT, 
cuporior to the wotd tjl llio plaim^ ^ - l i_ 

(J) This ifi thr cbctmelmatjc breed of the centra] rogion of tlie aub^ 

HiniAkvo. Tt W reared mther by houMbohlrtii then shephcnla, and for ita flndi 
tnlhrf than iti wool. It iB « harvifKimO aniltial^ bnt its hood ia too though 


t\m ]agii are abort . 

<«} The Terni Shwp. Tiiia io pmftieaUy identical with t\\a aiieop of the pbmi. 

It may in conrluaJon ho pointed out that Hod^Mra trane-HkoalayAn ahwp 
ithe AunVd tend tise ofe, like his Tiaiii'Hin^ayan ™t0 foMn^ and 

rAdpii)i far otipefitir to hia Cil-Hunidayon bfr^da. ff* thoroIOW’, TnaiA cannot 
awfpTj^at^l'Krt doTi'elop mpw hmodfl on Iho acptithMem aloppS' nf the HimolayiliF 
attentian nhonld he jfiven to iiicreaK!d faciliiioa of transport and more frieluUy 
intRcoume with the Trane^frontior trihea for inensaeoci iupplim of i^upcfior 


Ur mm and I>imiba BliMjiv—Sottrf at leari of the breed nrt nativea erf 
Aighaniftton aiid Pt-ntia, and otbom of Afrioa. Tlmy are fr«lu«iay imported 
into Xndlrt^ and nre large aheop I haracleriiwd by the mimeiua? liavelopfDwit of 
tnaaeea of fat plfiyl'Otl on eitiHnr ftida of the taih forrum^ etOfi^ of noMiahiiiOnt 
vhirh are drawTii npon niuHllg the Winter raonthai when foddw il uranly. 
Hutton tella u» that in aOiuO jjiarEa of the eountiy the toil growa^ in ftiCt, to auyh a 
lire tfwt a aninll wheeled HMTiaspa tuia often to be otjrtitroeted to carry ita wrmfat. 
Hodgar^n calk them p^ia ^tailodi idwep. The wcmjJ k of BOOd quAiity^ and on 
UiMt account they Itave often beftn croaied with I mlian plaitis idlOW- Mollkon 
myadmh^ 4 hecp hAVO proved eKCOptionnlly inEUbk for crowiiAg with ihn Deconni 
itoefc. Th^ wool of thow hiilf breodiH like that of the owm k af fine 

quality and long. The mnttdfi k aaid to i# eoaree, though tho tail la icUMetime# 
rpoken of aa of great value. * . . r, , t r 

x^lkn [I }<1 .Vni. Wijrf. Atiitiir, 250 A.n., iv.* 3£J apCnka of Uu teik of In^ 

efjwp n»cJiiiig to their feet lind aa being out open by the aheplienbi, tho tallow 
removed, and the taila iC-wn up Uorco Polo, in the I3th ewitu^% and 

V^anbAma, in the I6th, dtsorihe the dtimAo or Ethiofdan ahwp na ww by them on 
the out oOMt of Afrk-A. Xiareo Polo iayn tho tad often wedgha 3<l lb,, tmt Vrtr- 
pijita it *t «lower figure* 15 to ih Eh* Tony t E. Ind.^ 

5*^) ■obien.'Wi tlmt “ ili^ir sheep diiTer from ouff by incir gi^t rte^y bob -fiMU 
which severed from tjieir bodrn are ^Tsry potldemua. TV-ir wwl lA g^raBy 
™a™ but their flesh ia not ao/^ There would thuA eCfriTi no doubt that thia 
partirulHr ibeep exlatod in India from I'uiriy remote timea. 
neck are quite black and the body Otbrfwiia wEutO, in the Cairo Muaeum, 
the omamenta found in the mmumy-piiB, thi're ia a little of one of 

these iheepp m that at may safely be wdd llaey have been Imom from en^s^at 
tiniM ami beyond the limita of India^ Cerfetnayr £e /htwr4 Corom cTyriTtn# 

4niVfwlr* Pnrti, im J3S^3SJ 

///+ MOESBS. ASSES* AMD Hi/LES Of fNDiA* 

The borne bag been a domejiticit^ aitimnl flince piobiatoiic timeih 
compiLii]^ daubtlcs^ froni Mcgtistbom!4i 30(i H-ti. tit- HUi. 

svi,^ ** In India there aw herd* of wild honww AndBlao 

oE wild aefleB*” No ftborigEDal or tnily wild faucse is known to exist tO'daji 
ibough wild rflpjt^entftlivw of the &» ere well known. [C7* Bkniord, 
Br. Jnd. (MftmiDBliA). 4 70-1.] Thm 9 «nw, howmf, Uttle doubt t hat 
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THE HORSES. ASSES AND ^ifULES 

ell the esisting mcea and bro«da of horsea Imvie dcMcmled Erom onecDTiuiiftTi 
Htock, whicli Darwin believed was dim^cobured and more or leM ■itrtp4t|. 
In Neoliftiic time* a wild bonse would appear to ba ve existed in Eiiroj»] 
but the anLitiala of the presoiat tipie have probably not been developed 
from those, but from anitnals which it is well known were imported bticn 
Asia into Oreece and Italy. But even these Asiatic ancestor* were doubt¬ 
less only a coriBeqiicnee of n attU earlier long^continued election from i 
stock or stock* that to some extent may be indicated bv tha ffi^dl 
remains diMOTered+ The artificial selection condiicted by inafi hai 
been toward specific purpoidos. The English thoroughbred may be mtib 
tioued as the final manifestation in speed ; tbe English draught-hocK is 
working capacity; and the Shetland pony in sure-footednest indMita- 
hility for mountain on* regioios. What may he true of England be 
shown a* equally appbcablo to all countries wherever the horse bag l«»a 
appreciated in agncidturalp indnstrial and political life. The mmi aiwbnt 
histories and traditions of India point to a specinlLgation in warfaie. .Min 
describes the King'^e stables : the use of the bit and bridle in making tb 
horses move at a measured pace ; the breaking in of the animals by fornng 
them to gallop round round in a ring ; and when on the march, we ire 
told the Wat chariots wore drawn by oxen and the horses lad on s baiter 
m that their legs might not bo galled nor their spirits damped hy dm wing 
the chariot to the battle-field. None of the early writers would to 
make even the moat distant allusion to tbe Indian horse being used fox 
agricultural purpose* or for transport; ndaptationp therslore, to riding 
and swiftnoBs were tbe directions of early Hindu influence on tbe hors#. 
The establishment el the rule of peace under British supfeiMcy of neces¬ 
sity meant the overthrow of martial power and the loss *f tbe races &f 
fiery trbargers that doubtloE^ previously existed in India. 

Principat tnd/Mis jBnewfs- —There set ms at all events little doubt 
the Native breed;? of horse* have diminisbed and detericinite«i since 
establlabment of British rule in ludia* The supprasAion of the piedatoty 
system lessened tbe deiuandp and Che^ superior I^kbi and Cutcb bFee<l+ 
which for centime* bod been famous became almost, if not akog^tbeT, 
ejrtinct. It ia probable also that the requirements of modem wsrfim! 
for larger and more pow'crful animalA than In^lia naturally producett W 
to a system of artificial bretiding^ in which size was the object mainly 
aimed at, an object that might easily have reaiilt-ed in the detfiriorarion m 
the original smalb hardy and swift breeds and the producHoa of bsmy 
formed and weedy animals. Within recent years the Govemiuant ol Iu<l^ 
have adopted, in the Civil Veterinary Departmentp a policy of nuppb'in^ 
specially selected stalboiu to each miportant centre. Tticae have been 
chosen m considerarion of the moat hopeful direction* of improvement of 
existing stock, and thcii services are placiHi at the diapojial of hORir 
breedeiB tree of charge, provided the mares have been examinei 
and branded, by a representative of the Department. According to uni- 
versa! repute this has had a most beneficial eiSect. The following SK 
of the better known indigenous breeds 

1- EatliJawar sad Rajpulaiu. —Hie Chief* bi these Btnte# adJI 
give attentifjci to hon^breedm^ aad niHuy of them keep up very targ* " 

£n wbioh the luovi; oareful selection ia obwerved. The oriniiiAl 
the Katbj~WM noteid for iUi ^roiit powers of vudumuce. The 
imiiual are that It h gttiorally nodnr-iiioiJ tmif tmall-boaed and hat a 
ninrk, a black oroM down the back and black bori on the t b* cokalT 0^ 
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eoat m tverj shades isf diin. Il b tn pixsesA a Hkrnnfr itnui 

^ Anb bIcHKi, tm npiniisn thtf Icai'^wti frtsqUiiini uilot«OLtrBv h«EWiH»n 

thr two nnELtriew. The okltw m ma«t wit«tr\(!!d, m the howw era not^ij 
Tbe Bhavnagor md Palitana Prific« talte the graateet pc^ible i^taraiE in tJi& 
pweT^'BtLoQ and iiiiprave>Ei3#fit of ihu pHidiiir and special breed. 

2 . Sombajr.'—Ttia hetnes of Kach mid Sind do not nukterinlly dififef from 
■ihoae of Katliiawnr. They are luitaLly n tittle avmt fourteen honda, are woU nuldep 
^nritedr showy in actiun^ tritll clean limbe^ gi^iod bone, tlliii long noek^ large h« 4 dp 
’OttlaUndinfi ratn-lihe IjitriPf, and Jtnmll earn Th«ir ^pr^t deffr^t b tlislr bad 
tamper. But tlaerO Nifty be oftid iQ three* other typ» tJJ the Preafdeney in the VonUu. 
hudy Mnrnlha pany, the little Ouiarati+ and the Bimthiidj of the Deocon. Tbs BimAftaL 
iut UHmtloncd b one at the bent hreedi in India. 

3s Wftetn and —A hno breed of hardy nnd netiye nnLcixnla. They 

have good fhouldeni, ver>' deep and moderately broad clieaU and ang^klor droops 
mg qimfiHK^ very broftd ocrDoa the hip*. Ttiey make escoelknt tjaqpers on 
weaunL of their itpeed tind endurance, and, croased with Arabs and thorciughhrod 
Englbh horwMp become good cavalry remoi.inta. 

4- Fu^tib.—Tliere ere inBny special roees^ euch m those reared eboUt Rmral- Faa{a&4. 
pindi, Jhelftm, Guimt, Gugeira and Lnhore. In the Bikh time^ the gtvftteat 
core was bealowed on ttumn, ond stalliona from Ks thiaurar, Kooh, Balurhbtmn and 
Afghanistan were regnlorly imported and uaed to iinpro^'e the stoolc. The average 
Panj4bi country-hr^ to^ny ls tmolb hut pweasea great powers of emlLLrance. 

It to be a by no mearti uneominjon acuurrenee to hear of an rlihn pony 
drsggmg A cart And three pajtaengere &oni Bimla to KaLkn^ thus coveru^ AS 
milis in one day, wiihout, oa the saying goce^ turning a hair.’' Thb b rapre- 
•edtatiTs of the ho^y little animals found OH the plMi ad|Dihiag the KhstiH- 

Hinmlaya. In 'former tiinre the Bikh cftvfliry were honed from Dhonni^ dumhh fima. 
noraii of the ^Et Range, and even nnu'iaiga ttumSwfs of reninnntft ore drawn from 
that WNntiy+ 

fi> Banna and Haul par.—til S pcpiuei^ of Burma, which arc omall^ hardy Aiul EkunaaoJ 
-oactwdingly traoCobEe, oro said ta be all infiportntioiu from I he SJmn State* and ttMOporU 
KfttiipiLr. Thrit characteriitiq pace is an unbroken rUn, vl which til* jdiottl^lers 
Ham to noU froiti tide to side. The pure ^lanipur b gwrahy eonaidared the 
bsflE of all TTwjfftp paju(% 11 ie well un^f thirteen hand*, M mosEly dun-colouriKl^ 
ftodiapoaseoaed of wonderful poWoTi ol omlurance and weight-carrying capabilsEiiM. 

6 . ai±nM.t»jmn Faslsa.—^UlO or A’Auad breed b met with in Lnhotd and SlffidJajFaa. 

Spills jiTiil J 41 employod alntoit entirely for laddle purposes. It b Aever over 0 ^ 0 * 1 . 
iwelv-vp lukzi^, b atrungly built, exceptionnhy surefooled Kctd hardy, but b often* 
vny hazd-mouthe^i and etnbbom. A similar anknal b the Bhutift pn^y# whii^h BhotlL 
often Atlauui a heisht o| fourteen hands. A larger and more valuafale breed ia 
that kni>wn aa the Varkond pony.^ It much rtHiinhlea the Fd&ii lof Afghmiiit an; rska. 
haj a aiiort round bady\ deep chett, full quartefJiw (md thirh limb*—a inmintiire 
EnglMi. cart'hone. I t ia an admirable paek-horsei and inured to heaiy 
It moves at about five mile* an hour» and if allowed to preserve that pa-w 
tuu p*eat power* of rfiduranre. Closely alEied is the pjick and ridirkg potiy of 
BaltttEan and K^hmir. 

7- Aiaai and Kul*t.^Tlie a** exists in all parts of India and b loTfnly used Auai RDd 
*a a b«ft|t of burden^ espeeinlJy by the dAoWu or waafaeimen, potti^r:^, tirdeer^, etc^ Mulaa 
At a rule it ia bodly cored for, its only redeeming fcattM beiftg its cheapness. 

In Kathiawar there u n specially good breed of dotikoya of which the HaLlr Of ddim 
Jhalovod white variety b epecially Eit!*<ny-ilig of notice. The people of the 
jntariof Eimalftyu hftvc Alau A peculiar brwd—a very sraoll black nnhtUlJ with tii n ilay a*, 
long ■hagg^'^ hair. Thb they bring with thcfa Wlven they cutua down in tlie winter 
tocnlha to seek work at Simla and other outer hiU siAttonit. Slula* aeeni to Uulsi. 
hftire been known Ifcm the moat ancient times in Imlio. ^^lion aaya that the 
™*iT* or* olten rovensd by the wild Aaaem red-coloiued mntea being the 
These are very fleet end impAtbrit of the yoke+ They of* caught with 
j™t“trApa, a£h 1 when Only iwo y'OftH old may be tamed and doiu.e4Cicatad. 

Y«y are than tak« to the King of Pefala. Eianford gim full partieuUira of 
Uie Aatatic Wild Aae. It b found thitiiighdiUt Central bAcL Woftoni Asia. A ls« 
cecaatqnftUy aeon in Bolurh^t on, the Banj&b frontirf^ and even ooai of the 
l^ui jj) Bikanir and tlim! Bonn of l^cb. 

Fftf many veara past the QovCmcactLE of India have made strenuouj e£f>>rts Cionkjt^ 

^ U^rova the breed of the plnina donkc^w^ and to •ecnrr ll» rearing of a good 
'quality of mules. They baV* an»rdEligly supplied donkey atallioua and oSered 
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ffiwjmlft mtd piiz^ forgom! initEfli. Kfttire* of India li4v«. ffipwiny bnlh^ 
A ji«£Tii-lvii|[iciUi cbjcFEiOti t* IjtwJing mutea. [C7- I5l?0 ilIlkHib- 

inm^b^ 1&2 j lirttvilutBn, Vpy* i;, /iKi,. Ifillft, S., &4? Tm^, Fet 

/rt£r,p 1622 («1. JTTT), ISS'-t i BflJ^bofefl, C'on^ri jf/fiM and Malej6^ (^ll 
Hftl;]. ^anjJekJo, 7^nrrv£r 13(12, 35^ 

Voy. lORii. 253: Ta^'Ernier* T«inc/# i«J. (ecL BaD.jL U 

H?2p 2*?3 i ii-i 203 ; Hovfi^ Tqiu/# jji iritjarat^ tlc^ 17^7* 53+ ft7 s Mon^rnoifly 
^ATLin, £. Ind., ii„ *25; HqnigbergEr, TAf>l^/irc Ymrff in E. Jnd.^ L, Tlr 

WiJs^jn. Ct*t€h in J&w/n. -*<■- Eoe.f Tii., I4l ; Moi^grrfr^jr, Jphftw* 

KAoftMti. 1^75, 21+2^ ; WnUfi«>e, India in l&li7+ 127+ l4l ^ Hwe^', Tnl* 

afl4 ^V-onuA iFid.+ QS, 102; V‘Mlckar+impnir. Ind. Agri., 2H-2 : JhAwmbm; 
Vatli^oJ KotfAmir, 304-5; A^tL lnU3. No. 19 ; lbR4.Xo. 12 : 

{iovt.oflnd. Rrwititian, Hitf. Citk., vli,. 460: .4 bji. Bepi*. 

Civ. Tf-j:. Drpl. in Ind* nnc^ ISIJS-U; Ewart+ Th^ Ptn^itik Expfr.^. I9S}5 : 

MciliuD|i+ Tt^rtbook Jnd. 4grtV, iWi. 41-8: Pierre and liontdE, U 

Uheiei a\i SDudan, in d** CAenMi#, 3 005^ v.^p<. i.. I2S-3S.J 

/r. TME DOAlBSTfCATED PIOS AND \V*iLD BOARS Of ISOfA. 
Pig or Hog 10 the uaine ax^pliefl to diSereiit QiiimA!& of the familj Soioit 
the onl^ TopreEentBtive in Itwlift of th« aab-iliviMOo of the Uojiubtei koown 
as Snina, BiAnford enunier&teif the iellomug species i— 

Sill erlstltus^ B]juifi:ird+ Fn. Br. Ind* j Maminaliah 580-Ss IsDIaJ 

Wild Boab, tv*', 6^ janwor^ varahdt paddi, dukkar^ paAdi handi^ ne 

This LE t^Mt^ only i|s«-iw nf kht int€reat wr impK^rtencd ecOaUKrniwiUT. It w 1^™ 
thronghtiut Tndia^ frnm tlie «$adevel to im fdtltude of abc^dt 12.000 fpet, wMIPH'h' 
there is enffideflt skelter, eillwr oJ long gmWp low juilgle nr 
abmidiuht it doe* grent damage to trOpi. The tame pig of IndtA ^ 
deriTed fiOin the wild animal, aniJ in i^eine plnoM in Biiid to breed with the 3it^ 
S^-'cral rmori df donieaticated rlgi nfe met witli in India, where 
FAKte beliefs allow of thrir being kept. In the artfelo nn (F^’ «rK‘ 

win be eewi that two ohjof tkw** of pigs are Epcikeii of, no^nely tw 

CTloIl 


tkw*e* of pigs are Epcikeil of, naJ-nely the 
pig" imd ■* Uie Country pig.” * . tu j 

S. UldlunanetuUit >' BloJilfnf d, he. 5&2-3, Tln> Andaman PiHi- ^ 

aliIfiiBl+ i»rjine 20 jnehee highp nreitrring in the fareete of the Aniiamon 
S* SllTinltli, Blanfor<h f.t, Tlie Pipty Hog- InJ^e 

al the bow of th9 Hinialayo in Nepal, Sflfkim and Binitan. Ite hpbrle 
idJnflat in tUam of K |t U found ehteftv in high 

in herde of five to pfrenty. Tliey (ire mrely 9een+ a# f hey lea the lorwison^ 
fpfflly, trtit rfia%'^ be traced lo their Iftirs by tlj* mnd Cftotin^i j;»f the lower 
left behind therEk, In Morupiir I fowHl thin specleii to form oov'enngt over 
lairs by breaking and throwing down the spiny Iriwnboo. ^ - f i- v 

The pip aidords ThrioU 0 economic pfoduotif, the chief of vflitn _ 
Bristles. LHfiJ, Meat (Pork, Ham, etc.) mid Skio. Lasu is 
with under thnt heading (pp. Fig-srin ftirtna, when tahneUr ■ . 

which 10 piindpanr valued for AadcUerj. That <^f the wild boar la 
thicker than that i>f the domesticated ahiiuab ahd ^ ^ 

more difficultj in the proce^ of tanning aud preparation* R ^^41 
uaed in tho manufacture of nsanj tshinll article of leatheT'WiJep 
pursefl, coTeriugB of pocker-booka^ etc. . 

Bristles are employed chieiy in the manufaL-tnire of bruahcfiF _ 
export trade in bristlea and other bra&h fihrea in recent ' 

eonaiderable. For the period ISlOO^i, the? following were 43 ( 59 ^ 

of hiietles and fibre* for broom and bniflh njanufactnra '|q,y_3^ 

cwt.. valued at U,93,085; imi-2, 48J88 cwt., Bs. 

70.917 cwt,, Ka. I5J9.002; l9C^3-4, 83,258 ewt., B^. ^ 

SI ,290 cwt., Ba. 18,39,854 ^ 1905-^, 93.873 evvt., Hd. 
m, 158 cWt,, Ra. 17,68,930, Of the total for 1906 - 6 , Madras Jl 

cwt, and Bengal 3.604 cwt+. and the countries to which thelarg®- . 

went were^the Ouited Kingdom, 30,486 Oennaiiy. ” "'" rtutara- 

Eelgium, 24^463^ cwt. i Ceylon, 5,536 cwt. The Imx*op.T 8 are ^ 
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tivdy inAiguiAcj^nt, for 1900-7 alsout 450 curt. In 19101-5 thoir 

leirhcd l.OSO cwt.^ voIueiLftt Ks. 29.650 ; in ]EK>&-6, 697 cwt., Em, 17,463 ; 

Aod io I90€—7# 599 cwt>+ Bs. 35,2J9, iSnatly from the Unit^ Kiogdoio 

And Germany. 

0( Bffcoj? iind tiam India AfiDiially importa Large qUAntltioa, and the Bacon 
exports are amalL The iMPoim for 1900-7 wore aa fnllowa :—1900-1, and Ham. 
1,114,116 III., valued at Ea. 7,61,782 ; 1901-2, 1.136,959 lb., R*. 7,47,093 ; 

1,251,934 lb., Its. 8,16,613; 1903^, 1,267,724 lb., Ra. 8,16,223 j 
19(41-5, 1,373,471 lb., R^. 8.09,678; 1905-6* 1.600.898 lb., Ea. 9,40.110; 

1906-7, 1^4-87pi29 lb., Ra. 9,52.715, Almost the whole ooniea frani 

the United Kingdom, vie, U575,3^ lb. in 1905*6, while small quantities 

are drawn from Uongkoii;;:. Australia, the Straits Settlements, Germany^ 

and Sweden. The Exf^OKTa of Indian hauls muDunted in 1904-5 to fuitlXiwl^r 

672 lb., valnetl at Ra. loO. imd in 1906-7 to 259 lb., valued at Ra, 150. 

The m^«][poitK in 1904-5 warn 7,323 Ih., valued at Ra. 4,358. but in 1906-7 
only 537 lb. Thus» adding together all the avadablo retnma of the products 
^rived Ironi the pig, the exports in 1905-6 were K«. 21*69.778 und the 
imporrjs^Rg, 10,17.138 ; and in 1906-7* exports Ra. 17,84,82T and imports 
R>,7ihi^. The deeline in the expotts of lard and increase lu the 
imporus point to n ^^^?^1oua delect, and the Large dentand for foreign ham 
and bacon is gignifieant. There are thus great possibilities in the futuce. 

TfiADf^ m fSlMAN UVE STOCK. Trade. 

Of the estimated number of inimalsof all aorta (220 miliion in 1904—5), 
about 23 per cent, are annuAlly exported in the form of hides and skins. 

But Uidiu import;^ and exports live stock, and by aea ae well as ftcrosg Traua- 
her Land frontiem. Hencn the retureia umler these headings have to bo (Antler 
taken Liito necnuiit. It may be deairable to att forth the Tmna-frontier Trafflo- 
trade before exhibitiiig the foreign, fii the ofOcial atatistica the Lmporta 
are refemid to the following groupss^-{ii) Hurses. Ponies, Moles: (5) impnrtM. 
Cattle: (c) Sheep and yours : and [4) tither Kinds. The totals for the 
'rmr 1904-5 were 665.024 uuimala. \^Ined at Re, 74,74,928 . for 1905-6, 

6^.732 animak. Ra. 65,30.041; for 1906-7, 714.368 animak, Bs. 70,12,607* 

Thfl moat itnportunt are tbs cattle, 1145^726, valued at Rs. 14,04,266 Lu 
1906-7 : thfl sheep and goata. 166.653, valued at Ra. 6,12,: and other 
tinda of auimala 434,704, valuei;Iat Rs. 13,14*513. The chief countries of 
flupply of cattle are Ne^l, North Siatti, and the Southern Shan States, 
horjfh^p and goats, Xortheni and Eaaterti Afghanktan, Nepal and 
KiLshuiir, Of the other kintiB+ Nepal, South Siam and North Siam. The 
Tra^.froiitit,j- exports from Britmb India are less important and need 
hap by ^ re^iew^ The totals in 1906-7 wert 92.644 anknak* valued at 
11,78*866. P^haps the most remarkable feature of the trade re- 
conifid_ as carried by rail and river h the fact that Bengal is the rhiof 
fjportiiig^ province and the United Pro^dnwa the principal importing area, 
the next moet important meeivirig centTes ate Calcutta and Bomt^y* 

Turning now to the transactions by sea, iho IxitORTU arc most valu- importe of 
*ble under the heft4lirLg of himscs. The total imports in 1903—1 were Horaea, 
Valued at Ra^ 53,62,833* of which Ra. 52.48,590 represented the hor^ea 
brought most IV inun Austmlia into Boutbav and Calcutta : Lu 1904-5^ 

^ 59,27.625 (hors®, Rs. 55.47.939}; m ms&*6. Rs. 49.41,452 (horses, 

™ 46.76,055) ; in 1906-7, Ra. 46,55,792 (hoiMa, Re. 44,88*9331* Of 
the Exfouth it may be said the position is reverscfl, the tmfEc in hersea 
“®tiig the least importanl;. The total for 1903-4 w'as rrtuftied at 
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Rft, :i2,27;52;3, of which R&. 21,23/2 U roproMntetl cattle, ahiap sud 
etc.; ieCJ^5, Ks, 15^,40,12^ fEs. 1&,98,380 cattl*, ihecp, etc.); ISm, 
Rs. 19,3^,828 (Rii. 19*07,228 cattle, Bheep, etc.) ; aiid 1906-7, R*. 2^,63,176 
(R**. 32,21,418 cattle, sheep, etc* T!l€^ horaes go mainly from Een^l iod 
Bombay to Ceylon and MauritiiiB, and ol the othc_m Madras practiuUy 
conducts the ontife trade* sending the aniiwls to Ceydon and the Streiu 
Settlenienta. 

CATTLE FOOD AjV& FOBOFR.- Expons.—li is somewhat stjf- 
prUiiig to discover in the publishe^l returns of the foreip trade ot 
India, a heading '' Fodder, Bran, and Cattio Food, including May 4pd 
Straw,” This is Toferrod to three groups, as follows—Oiheake ^ Rik 
bran: Other aorta. The total esporta under the^e three headings wer^ 
in lSOO-1 valued at Ra. 70,13.826; in 1902-3, Ra. 83,73,627; in 1904^, 
Ks. 97,21.116 ; in 1903^, Ka. 1,18,15,434 ; and in 1906-7 at Rbl 93,99.644 
(£G26,842)- Of the large aniount for 1905-6. Ri^. 5LS9494 rcprwp-tiEciJ 
the value of oil-cnke. nud Ra. 5o,41,825 that of rice bran. Prartically ib? 
whole of the Rice Euan goes from Burma and the 0 ii*^cake very Urgfh 
from 31ivdras, with a fair ninouut freiD Calcutta and the bsUikce, 
nearly, trom Bombay* FuHy a third of theflo articles of cattle food ti 
conaignoti to the Duited Klu^om ■ another third to (^ylon, the Sttaili 
Settleinonts and Gerjliany In ax>projrinmtely equa.| quantin«w Tbs balone* 
goes to Java, the Philippines and East AfricAi followed by France^ Adea, 
Hongkong, Belgiuni^ etc. 

Prfcfs of anrf /Moiion.— ParticulaTs nre given in Prim oni 

iH India (lOO'l) of beef and mutton in certain localities of 41^e»tern ladt* 
since 1855, During that time they have practieaUy reMiiiedistatioiia^ 
if anything, cheapened. Taking the average of the quinquennial peitoa 
1871-3 ns a standard, the price in the Presidency for beef wa» '"iS 
a aeor (is= 2 lb.) j in Sind 17 ; in Eajputana and Central India "16. For 
MtJTTOS, Bombay' "31 ; Sind '1% ; Central India and Rajputana -SL Tal^ 
these ae 100^ ni&UEin Bombay waa (in 1903) 80 ; in Sind 118. and in 
India and Rajputana 50 ; MCTTOS sinnlarlv wae 100 {during 1871-5) la 
Botnlmy, and ta 1903 it wm 97; in Sind 144, nnd in C^tral liw^ 
Rajputana 93. Thosso reaulta are doubtleea fairly eipr^ive of In^ 
whole ; but do other returns arc avotinble , so that particular^ of the ot 
provinoea cannot be furnisheih 

For trade in Lard and Tallow^ sec the anpnrafe artick (pp- 
Hides and Skin* {pp, 632-40); and OUa (pp. 8134^, 819)^ 

(Cy. LiMtiiiiSiM ff/ Monu, it, 41 ; v.. 8: viii,, J&S ; xi-. J39 ; V4iirthtm*. 

(ed^HAkh 8oc4 1510, 87. 300 : 4m-t-.441>qn'. 1500 (BSochniflJiiip 

irendO ij,, 336 ; LittJichjiijn^ Fvy. I506.i., £5^ d.* J Vji 

^oc, F. Iml. aifci 1675, im, 113, eto,, eto. e Ainsi^^ WnVilL 

423-3^ .MoortTvft. Tmeti*, 513-0 ; HoyK Prod. Ind., I6l ; Bjoelt- 
Ph, 40: I-vwin. Wm 1B70.251; Ind. Per., a 

XV,, 27 ; Smon mi4 Crop 

LUFFA, f'nr. t Ft. Br. /ni, ii., 614-6 ; Diithie, FI 
Plain. 1906, 367 ; Cooke, FI Fret. Bomb., 1903, i., 631-3; 

Plants^ 1903, i., 519-20 ; Cucvrbitaceje. A flCDUS of oiiinbmg P - 
native of the warnipr regioua of the Old World and one inch^oe 
Anienca. Eoitr or five aro wild in India. ■ 

L. OfiUtUlguJa, Buthle nnd FuMeT, Pitld and Uarden Crop** 

Jxii ; /fee. Supv./mfr, 51.. 01,2ld. (dm 
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THE KAMELA PLANT 

pikuaivi^ A Jitth brandioii dimb#, im% wiitii in Ngrth-Wert India* 

AvMiin and Eju!t45rn 

la mltiviitcd in idiJbI- of XnElln for iti fniit. R Lrh lioil dionkl bo Onltiva- 

And llltf a&eil oown froin 3U?f-k to Jimo In Lnoft 5 foot imurt. llio yourtg tit^ijL, 

dIadU oto bIiouI -I inc^4i» Aupporti lu-o nto^rod. UntP ihe mna - -- 

Hr*t lowuigB lm%'e to bo ro^f^orly Wivtorwl- TJiO froit {4 bighJy oAto^iikod by 
CO Mid oAton either in ciixrit4 ot tlttsaiMl with butlor. Whan fillly 

dovrlop<xl it in about « foot l&Tijj, hvl if njlowod tq grow Konger tbrni -I inohiM it 
npkily dU^tcTiorAt^m. T>lci poo&eM omotie mid purji^tsLv'o propfrrtk^fl mad 

nkH^ykld on oil. TlloOb^oua toxturoof the fruit formn, fiko lluit of ^rpippllnra. 
n ditap and oFHciiTtit QoaJi'bnub. GoI^iuLp /nd. T^. 117-^ E SattHipaacB. 

Bonci'joi* jign. CuiU^i^r 1S&3, ll7-^i Wijodrflw, frOrtf, (iji lad.^ 34J3—A; 

Urniingrr, 3/eil. ObAf. I ad. {«i, Chn^itm), HW. 

Vir^ lOllU'M j L. ajnarfiy ; Prab>. Ac- i Bol. Surr. ia4., iii., 2lh ^ 

giiG#Au-jleifd p ninfurai, kadu-*imiot adf^n-htm^ Ote, Met 

wUb oil over Ijadln* w^oeiidly cm the won torn ild*. Tiio fruit \a, largely Nioed in 
Native mrdlciao. Ttio jtuco ot tho ruUfflod ftiiit \* 4iptiliod to tho Lanplu lo euro 
hAadoclH'. aorl thn dpo aeodji aro grnc-rully «tiii to ^ a luro and. anfe eiTlotkv 
[Cy. Pharnvac^, Ifid., ISDL ] 

L. KfypliaBii» MitL^ Dutlkio amJ FulLor, Lo. t. Ixiii; JVee. Bot. Surv. /wd.i iiit 
m, l“he tfhia-taroi, hhoL Uasoda, dUpamind, jfidd etc- 

A large cbnibor comendn &v«rywbero and oftOA cidtivatod, eopOuioJly in tbo plaina. 

The fruit ia oditilcv Utui wdieo dried [ortne u itnn?turo oi interlacing fibrat* uAhJI na 
u flndi-bruaii in tSid Turkish hath or M n iaboMtute for the both apongUp Mid llna 
fAorv’ tYrvntly boon mado inUi 1 )oo|Hicoka. The «ooda ozo orciOLio Mid cfttlioftie Boet-Hdo. 
and j-iokl an oib [Cf. DodgOp lUiful Fibn Piafds 0 / rAc ITorAi, 18&7, 23$ ; Wood- 
row, U, 333-I-] 

L. e^hldaU, fferk; AiFufctnip jatirAork kutwi-vcK A tipall climbor^ nativo 
t>f Gtynrat. Sind nnd Bvfypd [PuFnt?ah and Dowa). Tbo fniita rlpon in tbo cold 
ifr*OthcT and aro nuKii^inal* as a oJwk ttiO Mtmx. It W o bitter lonki and powerful 
diufelic, [Cf. PhftrMitog. ind.. 18l>lp \l, Sl-0 ; San* Orfg. Rts. *rt 
0 / Trop. DiM<it 4 rM, m2, WS-SJ 


IVI 

MAL.ACHRA CAPITATAp Lint*. : FL Br, Ind., Lp ; Gooke, d:E^.P^ 

FL Pres. BotfA, 1903^ i.^ &9 i Dutbiep FL Upper Gafif, Plaint i9C3p S4 ; t*, lOft-iS. 
Malvac^a. The lean (ban^hhendir 

.4n en?et a-imuldp natk'o of Wfcit Tropicof Africa Mid of Twpicol Anuiru» : 
inlrudueed into India and nov plaatiliil thmughoul tbo botler dMikp tmeta 
ffiarn iha United Frov'inc't^ to the KomAtokr It >d«ldit on excellent dbre^ H 
to b foot long, whitib oKpertO liave decided ubtth if at oJi inferior to juto. It Jut* 

Otu at iHMj tl™ hoped that Bombay ihmugb UiO raltivatioft of thia plant 
oocLir* A good and priditabJe aubotituto for Bongoi Jnte. llmaa Oxpoctuiiona 
have novor boon reeliodd. but tho plant in hpIOO porta of the Pmoidrnoy hoa 
bfeporao in nbundant mi to be ofttfn Ytowod O* imligonDua.. 0^. C^rfrapoad. 

en Keeper, Cuit, in lS78-^i2 ; Agri, Xedp*, No. ^ 30 ; I><?dgep Vseful 

Pibri Pianiir of fht iroWd* 233 ; VVoodww, Oaid. in Jnd,^ 1809, IftJ i /oaf. 

TKh, 1003, OOh] 

M ALLO T US PHILIPPINENSIS, Jf nWL FL Br, Ind,. D.RTpp 

T.,4t2 ; Oambk X«jf* fiVti^.p 1002,619-20 ; Talbot, Lut Trw.c^.p Ud-ai 
1002, 316 : HoO|>ct, Agri, Ledg., 1905, Ntt* I; al&o Ind. Mma. Kamtlo, 

^iDduat. Sec-Jt 10D5-6, 30, 33-4 ^ Pec, Surv, Ind.^ ui-r 101; Branciisp 

Ind, Trcetr 1906, 590; Eu^HORltlArzHls. The kamela, kamala, raiii, 

tPTi, tinifuri, shcndri, puimg, fun^^ rof^i, puftw, Isip^ip I'umA^tfma^ 

^^IrMp toicf^i^i'n, etc. A anialil trw, bsually with a butttweri truiik, 
occurring olnug the loot oi the Htniniava tmzn K&shnijr eJutwHrd^ (ruing 
to 4.500 feet In alittodej; also in B^ognip CVnink \V«tem and Southern 
India; Bunna ; the AndAtnan laland* and Cojloiu 
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THE XAIIELA DYE 
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Dy *.—Thus IBOit imporLaat prod tit t thia trw is th4 itnme^s powder^ 

I>YZ forniiMi cf tlio red gWidi found un th4 frurfoca of capvuleu ]t h Tim| 
chiefly for koiMirtirige to fCtk a bright op Omnc eolaut. A fult accoucit d( 

ilui liixtH^ny <d this dye is gi^vm in the jT^^horntry. In eaUcetin^ ihe powder, ibt 
ripe fniitff uro placed in a doth or uekp iuid heaten until ihm glandukir pubw^ir 
la ronio^'ecl. In some duiiioti the Xmits are simply rubbed between the pd^ 
of the hundflp or are kneaded with the feet on the groued. *n» powder thm 
obtiuned it then sifted to bw it frani the fniita and brokm pceoee, and in ihk 
rorLditioa it » reedy for market. Through woless collection of fmtidtiJrtiE 
admixture, the commcreinl article, however, is often nwt wilh in a very Iinpura 
Btate, and this may partly nccoimt for its neglect by tiiC Native dyers sod tN 
decrease m its oonsumption. 

The following abairwTt of the availabkr information regardbi^ the chJcE 
localitiaa and ccilWtiEi^ aroas may be given hero 

S^nfat —^Tho tree is fuirly abundant in the forontji of Puri Jtnd Sin^bhiun, 
but is flcnreo in Other loCidjtiHL In tho Furi Diviaion it iftsaid to occur m abua- 
donee in the iOuthem tracts. It wild in tha forceta, but aLtains jpeateet 

perfection in open eitaations. PloWen and fruita bcovjJy on lands leawd m 
the Khondst vYho clear away olJ other tree growth^ and carcfiiUy prune the trees 
efVi?C>'‘ year. In the thick furests it bears few flowers and fmita. The flowefing 
Reason is in Decamber, and the fruits mature in Jrtnuary lo Fehmaiy* Hw 
fruit of the Bengal plant ia Larger than that of tho United Ptoi-Hiee*, sod 
doubth«s yields a mer* uhnndtmt und better colouring muttet. Tha dye wfu 
formerly proetirufjle 'm large i^mmttttes from Rsmiui Loll ESuf of £tam twcAr. 
Birhhmii^ at RSr 13 to ] 4 per nuiiimJ. 

Urtftfti —Oecum in great quontity throughout the Kumaen, Qsrlivsl. 

and Qang» ^ub-Hun^LLiyiin Foreet DiviskvtiSr It grottw wild, for tite mort 
part aBcBoclnted with adf f^Aorrit roOifi^riib Is common in tha Dun ; ins few 
placca might be said to form almost tlie princlpnl tlYc met with. In spite of 
ila prevalence, lh€*ro is now^ however, bo ttfWlo in th* dy4„ whErh wjold be 
landed at n rsila'ay station for Ra. 10 to HSr 12 itrt 10€ Ih, 

Fasjpb .—Very abundant in the Nurpur fore*ta, Kangm. About 30 fOsuDiie 
are Annunlly exported from Nurpur, where it is said at the rate af * seCf* 
nipM. The coat of 1(30 ib. would tliua bo Ra. jS-O, or, delivered at the iwarest 
stntiim+ FntaDJeot, would come to Ra. Ib, At Amriti^r it is said to fetch 9) 
a irbAimd. Kafntia ia imported into Rawalpindi from the Hoshforpur diitriH ^ 
tliC lutEcr price. The Lrce grows io. abuLndanee ill the SimJa formts* but lbs 
dye ia not guthcnKl. 

fiLffffiSsr BcTgnum district Is ihe principal eolteeting prouJid for 

India. AhHiUt 4,tM>0 lb. ore sokl locally every' yTJar at 4 lo d siuias per lb- Tbs 
price of 100 Ihn delivered at Belgaurn railway station is RSr 

Madrtif —Widely dutributed in the Qameur tnluk of the Osjijam irntrifrl, 
thn imnuaJ output varying fltmi 30,000 to 35,000 lb. The coat price st Sls^w. 
irkcluding tronarrart and deJiyery, is Rs. 20 lo Hs. 40 pcr 100 lb. In Mrtd™* l-’W 
thejre is UO kKau demand for itamckip and the dye frum G^mjam hi sU ihipp^l 
England und the Continent. 

—More eommon in Uppw than in Lower BLtrma. The dyu cpll^**d 
is ailtiiijaied to cost at least double what it iloeii in North Iildis. Th*^ 
du not appemr to be any regular markrt rates, but the prcpiMwd powdrt mP 
be obLuJand in the jungles at Ha, 5 p^r 

imdisn .IfsrAetfj ot Oy^fag .— Hoopet^ the feltu^winis account m i * 

method of d^'Cing piusut^ in Belgaum i-“*"Tffo Ib. of silk and 1 Ibr erf cafbi>Ei4t c 
of soda are phum In a vewel af water and boiled for n short time- 
tts tlia silk RoftCit9„ it la removed. In the Htme Woler JtW then placed 30 * 

ibofttclb powder, 21 teloii of/in|ifi (Seaamuii]) oil, | lb. oF nJum, 1 Ib, 
of soda (in addition to the 1 lb. piwviotbiily Used). This mixtuiO is 
a quarter of sn hour* ochd then tho ailk is iwluced fn the vessel and 
after onathcr qiLozter of an hour's boiling. The colour is deep yellow. ^ 
Central FreiVincaa,i in dyeing ia&ar silk, I he pfWiirr la first mtiwJ 
of tho myTOl»lJ/ui iTrrtmimntfm SrjtfMnj unJ thcti put In wRtor ond a!Io**«_ 
stand til;| the sediment siibsidea. Tlie water la then decanled In^ 

Ii'immI in w|iLi;|i i# placed Jinaly powdered hdh (sjf r^rr p#**^ ) bars. 
ttMsar eLIIc is m*3tt aoaked for six houTA In tlie praporation ; then tak^ 
dried, put bock in the ilulcL dr nd snd Ugsirt subniarged till the fshnc 
the desired shsde* 


INT»L4N BREmNG 


MALT 


ii ii»d ha an anthnlmuitic for the axpulflian of lape- 
imnn, but ItA utUuiatiaii is Aoid to be almost obaolelo, anil in IHSS il ‘Hrna 
from tba Britiali FharrTkacQ|Hpin. Tba Medi yiald 06tlt. of A 

blHiid Acoordinfr to Csilnble, t)kP WOoit b of little U*4 at timb^p but 14 
vftlwd *a ■ FtrifiL, Tim bark hM raport^a to be uf»d for Tanttino loatbor* 
but Prof. Hummo! of L««4ii round only tonnui in a wunpln 

■ubmitted to him for oxjuninatiqa. (C/- B&wfr Mantumpl (HD«mki« 
triLELd.)p lOSp ISO i PAomuif^. Jnd.p in., Lawivnce^ I'aJiry 

of ikO#AmiVp os p D^4r nnd :—Faweett, lSEKt« 

31 ; HHld&r. lladraM. ISOOp S: KubhIJp <7. jProi-.. ISUS^ IS-SO? Hndi, Vr Fw-p 
aOi SuJo. iirrarp I H^, 0 ; Etlmtnol nod Porkmp T*W4nrKil o/ iifd. 

Porkinp of Jiv/r in /mp. p Moroli 1 S£17 j 

Perkim Cofoum'n^r MaU*r o/ Cotton ond A'ofr on eontrib. from 

Ros. Lnb. Dyoin^ Dopt, Ycprii;ibmep Cob ItSDt; AduHtrai. o/ A'rpm®fi5p Jov^, 
Soc. Ch€m. InAusi*, Juno Sn, 1^)00, xix.p Xo. S; Duttp .Ifcdr //i>Hf^, li^p 
233-3 5 /«ip. jroum., 11300^ %-i.p 20D ; /?epJ, Cen^, Imi^r jProj^ 
iWb i.p 120 ^ Ltdff., Ifi02, No. 1, ; lOO^, Xo, 4 ^ ij*p- /njri. 

npp. 213-5 : Jortftp IA4 PL daft* li'Antiq*, itt.f, IfWp iL^ 34H.} 

MALT HQUOHS and Indian Brewing. —Tlie irmntlbrtiire of 
BEER embrace!^ two dijititht't oporationfl—oud J?^eA‘ir/5V.- 
Id the time of KertHLotud 1450 B.c,, bk, ii., cb. 71J tbeTo was no aepomto 
ntme lor beer; he itcrofdinffly isp«flk« of tkt Egyptiniin na niAking wine 
from barley. DicK!}4!ondea, Galen and others condemn beer as prejndldnl 
to the beisd and ners'ea. 

EUUniy.'^The HinduA., aa well oh most of tlie nborigmal tcibi« of India, havtl 
b»n acm^ntfid willi both liutilLod and termenUMl boveioj^ from vaiy mmiHilt 
tiinn. But It Ih cutiouh ihat while ToO parii^uWa esiM regardiiig the rnora 
advanced art, ™. that of diatiltatinm the ratmnale of ntalting «a a diaticjcii 
rtmfffl in tlw produirtirm of fermented beverii^ doea not appear to have bean 
ludontootL Indeed it haa been eouteuded that, even in Enfiland, malting oa 
a Hepimto ope-iretion waa not known until the timo of Henry YlII.,^ when thi:> uae 
of hopH waa alao diaoo'^tKred. A femKmled; blit non-diaulkd lii^tior may be eaid 
td h4Ve been prerpored ail over Judia, ibe maleiriBlfl var>'isg according to tha 
■tgion or poonro, but in nO InatiinH haa moiling a« a distinct and nneem^ry ■toga 
b^ recoded. And what ie f«rltape e^'on ingii* atriking, a farmflated beveraga 
nude ffoin gfuin Wniild iHetU,, po far oa Ti ndcR is eoncraned, to have benn mOro 
ckiaely aHaociated I«ilh the ^fongolum than with the Aryan raocs. With tlirO 
latter bnuicb of the human family awoet hqnlda,^ oueh aa honey ond whaler, cane- 
jyi» and water, or the eop of varioue polma^ wm« fcrmenlod into boVCrOffOt 
ihat woukl more cloaely oorreepond with the onciont mead of England cr tllO 
alcfli auboeqiueatly in favour^ than wilh the bear of modem trade. It woutd 
be Lbua to nedorstand why the art of miUtkng wu tvii knournp sinoa 

'•“heceBHai*y\ indeed almost impOHiblOp under IbHO ctfcomatane^ea. The moot 
ll^an name for loftnenled iw«et liquOTl il ^MHiaibly idri. thouHh 
«iwMj k aonietinke* uMd alinoit ejTtonymctwty, while paehwni (or hemdia uiid 
■aarual deaoLe inulled and farmanted. boveragoa mode from grain,^ moetEj rice^ 
barley oj^ millet ore alw* utiliiecj (see p 4 MQ}. 

The EdgUeh word bear " came through tbe Anglo-Saxon &eer Ami the Oonnan 
®^^*^-^wordi which indieata the grain uhkI in the fabriCAtioit of the bever* 
The Aeiatic word which in tUMtling most cMely appeoedm ** beer ” 
tens to be bmnh or * Turltiih word Adopted inlc PeraLan and ultilnatidy 

toto many litngUngef in TtifOa and Africa. It m, however^, the name more uHd 
hy the well-inroimedp piukimi lieing the eve^y-dny wonl for Wet or tnidted 
Winor made from graiiL Shaw {Tramdr, #Ar.* t757p 407jl ipeaki of the Eg;jTfii(LaTLa 
a fermented and into^iml ing Liquor^ known ol AnaxoA. ffom harloy. 
ShHWoft (Trawlf, lfll^25, i,, lA2h while doombtng Ladakh, layii that 

inhabilAnte m^e a lortcf beer called fn^m barlev '4 the ^min of 

|*hich is parched and ground, and tive floiM toixed. with rice which has 
Wen oaftened by itceping in water. Tbe powder of the mot of acme bitter 
Vid oronhatie plant that grows Iniidur up in the mountabu it added t4 the mixttire, 
■ml the whole il pul into a preoa to squeen out the waWn and drieiL When 
^■^uimd for UK a piece of the dry cake is thrown into A vtaiel of wateTp and in 

7^7 


Mediolne* 


OtL 

Tlml^W.. 


D.E.P, 

lM-40. 

Mfdt 

Liqnom. 


Beer. 

FwmmHd 

Onin. 


PiaxpTiry 

el 


AAMKiiliOBi 

with 

Koafiidiua 


Ale. 


VwwtaUA 
frBWS LbftLUa 







ALT 

i^iquoita 


TNDIAK BREWING 


tntMrtfta C*aiV’ 


X«IT. 




J>n. 




th# oourte tiMWB or four day* fftfmenlfttion Cikkaa plaoe and the l^wr b tvadj 
for El^ iTiidrt fr,'* lit fuiotbE? piu$Mg?+ Jloorcroft remorka, " The Ti^eAtxa tto^'vr 
drink pUtln i*at«r if they ran nv-oid it, iTlfi Treakhier drmk p^pa-jiilo* iM 
watci^, or Ahwheta ; the poorer, a beverage Ciijted &hKa by rho Kuhnum vA 
b>' fit* Tibetana, wbich iA imwJe from borlDy. Tho j^ui is boilod until ll 
It ioft, «id thea dried : to alXrtJli 10 tb, of thiH softened |^hi, three dtinn* ef 
the dough uMd for whoaten eake«, bijt dried and poimdeu, are widens, ijid the 
hkixhtro put into a hng and m a warm place until Et frniiOTlI^ which it 
dH’te* i 4 aimlly in two or tlaxe* d9>'». Equal ineaaiirM of (Jifl pTefwired iHLrl^uuL 
told wnlor are put lopn^lhor In an earthen veeael. After fttaFidlng for two dajH 
tlio iiuid in atrained off ; rt wmilar quantity of wator Ifl npim oddm» and Inwtfd 
in the sanirB manner, and the bei’eraRe iji the liqUOt called rAang." “ The fTtiw 
remaining after uifotlon Ati? iirifid, and ground into nour.’* Tlir abovr p*iaB|^ 
bring to mind tho nceoimt of bare A ae givm by the Entporor Babor id hb Mtmoin 
(IJjai, 2S3, SSMh epeniting af Bewad and Bftjour (|maetica]ly the «uee coimto J^ 
and tbua three- hundnhl year® boforo Sfoorcroft's tinse. Tfio piiwajja haa ulmfldy 
been quotod under Eletitloe (p^ 5£0]h and there would aeem htile dooht ihet the 
eubetaneo OflJled which wae " FOUnd hke a l™f+” waa Uie Mftrnedpwju 

{wbotber bariav nr maruah with it-i fettuent and bitXOr flatxiiiring in^rediHit, 
token frofii the cknh in which eqiueexed to depriii~e it of ite 
otkd tbu* corapreeaed into wliftt- might aajsily bo deecrihed oh a icri of 
Ailehiftcm iFL Lahul, Journ. Lmn, ISm. i., 70) eaye that 
oe well aa from ric* (* dfrOt, * ‘ dat *) a kind of bi'er W jnBde4. called raim^- m 
making cAa:ng+ a ferment If Ufcdp iTalted po&p iraported trom LcM.bi.lctk in the 
of dry yeaat. Tho Lahuleee Bditkit their i^omneo aa lo itf natiiro and tKcw 
non-ability Eo make cAarttf without it." In the Hemp Dfugp CofHjni^i®" 
Report b, 157] mention is mado of n liquid pfeporatiOB used in Sncilspiir, 

Rombny» under the dftfae 6cr/a, which censisTa of a gruel made oi jair (ftoiflttEm, 
p. ItMO) i9avoiirod wEldi hemp and a little xVux WWnkM. 

The practice of tnaking &ma or bwr from barlca- if tliua quite “ 
in India, very' pOAnbly, M in Europe. In pwing it may be mlded 
great Conquering Emperor Baber telkuB he did not like “imJcA 
bitter floVour^thfr Indian objection to-dny tn EurdpcnaJl beer, (Hw V*™™ 
salira. p. 2S7.) , , 

Under tlelx (p, particulars will bo found of the J^flga Htib iKcr, ^ 

AS efeu,. TltEs If, undoubtedly* a fermented beraraiir made either 
or rice or beth miicd, the one fermonied and tho oiher nolv 
in a large woodeni trough and hot waior pcnijed over itr It^ i# then 3eft eo ^ 
and, when th« itngc ie complete, a further quantity of boiling ^ aj-jj 

In three d*ya" time the liquor it in prime condition, and by 
day it Ikeeomea mtosaeating. Tl hiia idready been pointed Otit t hat the 
of ooii grain over India and Bkintkfl ifccomponied tlie Mongolian mH ® 1 
further tlkot the naiiKi fcoei <»r k^*ai or wme ofaHous derivatiikTi frum tfiAt 
oDDyeyed to remote Countrtcw ami into dlvenie tongura^ ^ to 

Permenfs -—(TAc Sittdif of w +dppf 

J^iruffure^ Lu .-Cgri, Jouru^ Iad.f i.^ pt. 6S-i5 ; pL iii.. 23CM») re™ ^ 
m>mo of the more intaToating modeni opinioni rcg^nling h 
Among all races and in every age, he sBVi, we firui a tnowiffipe of ^ 
means for the production of alcohol all fiiiidnmeuUlly 
the EeTTneiitatioi:i of sugar. In many instances the initial 
eouvanuon of starch into sugar by an ens™e action,—i 
of barley. Tho grains are placeti under conditions favourabw o ^ 
mirnttlOTip and w hen th* nrednetioD of a soluble, es^ly 
for the infant plant has been accomplished, the grains are kitl«' , 
further at^e^ namely* the fermentatioii of the sugar)' ^^tcrti 

ia ordLuanly accomplkhed by a fungus, known as veast. 
countries/* writes Bergthnib “ yeasts and thek actions have b 
luDj" studiod, ami pure cultures of specUl yeaata, which ha-^'C ^'i^tadon 
most suitable for the produefion of the particular type ^ 
desiml, are deliberatciy introduced and their growth m^t 
regulated and guarded ^ in other cases, auch as those we are fai 
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in Lndia^ wild nr^ hIIqw^I to ^eiii acccaa from tli& air and grow 

in tbe liniud to bn fcrnlcntn+b but under all Enreumitances a yejwt or 
rtoaelv alued orgatiiani h iiflcessarj' to tbe proeesa/* 

From the facta already briully rmiewed, it imy be Interred that tbb 
art of fermentation w fairly luidemtood in India. In most Excise Ilepi>rU 
cj Bmged mention is made of a fenneut known aa &a^iAar"-a compound 
preparetl from the root* and leaves oE Several plants unknown^ 

blit innocuous) <Bee Spirit!^ pn 1047In moot casoi tbo yeast nsetl is eon- 
veyetl from one brew to anothar. The bakers of the lower pro^inc4!a of 
Iniiia, lor example, regularly purebase their supply from the palni wine 
{tan) mftnuflaLCturerSr In Upper India nutiiorous fermenta ate known. 

For example, while travetling in Kiillu and La^lakh my attention was 
drawn to the fennento employed by the people in tb^ e.&nutriefl. I 
found that in Eulla tbe brewem of sur (gyain beer) aent, just as Sloorrroft 
tells us, up country for the root of a herb which they cmployerl in brewing. 

Iti KuUu this L 3 known ilh nmthomn^ andsoems to b o a specicsof iJffuittit'tt m. 

The root is reduced to powder and mixed with damp barley flour. Fcr- 
mEUtation is soon set lipi and the mixture is tlieti baked into cakes and 
dricii. These are sold under this name dhtiii and are &aid to preserve 
the fermciitative geftn for an slmogt indefinite period, and may be used 
either by the baker or the brewer as desireiL In Lvlakh I was unable 
to disoover tho plant employed, but tbc cakes are there known by the 
name paps (sec shove. poAk [C/* ^dtin. Ind. .Iftw.p 

In Manipur 1 discovered that the powdered Btems of a leguminous 
plant (po&siblv a apei'iea of employed as the lennentiug 

materiah and' Mr. C. B. Clarke that in the Khama hills the people 
procure fermentation from the flowering spikes of n i£/iffnrot*pui-ti. 

[Cf, D.£.R, V., 151-6; Lawrence, I'aWep d/ NfwAmiV. I8&5^ 81] 

tfaph and SubstJtui^s.—Oik niotc tlian oue ofcflsion the effort has D.11^ 
been made to cultivuto hope (/f LttpHfna] m India, hut with 

itidifferent rtssults. The amount rciqiiired by the biewem in Indis is 
aEUiUatly imported, Hooper (jRjep/. Labfjr, /Mif. Muf . (t ndmt. Sec.j, 1 ^^-7+ 

12) givfffl the results of hU ehemicftl exjuiunation of a sample of hops 

grown in K^tunlr. By way of compariaoiip he exhibits the amounts of iniii .0 otum. 

resin (ascertained by Coex^s benzol mctlieii) in certain traJiie sainplf* 

Galiforiiian, SM-O; East Kent, 18 7 ' Kent, IT 8 ; Bohemian, 15-6 ; North 
Freath, 14 8 ; KEwhinir, 15 2 ^ and other Indian sampled. 12 9, Thus 
Kashmir is not fju: behind French bops. 

By the indiao makers of liquors^ various substanrea arc used as sub- 
^itutes for hops, the most general being the distiller's bark (see Acaoiu 
imcophloea, p. 15b but in this r-miiiection it may be of interest to 
invito atbcntioei to the sunecstiun that the of the auciont classical a™. 

Writers may bairo been the astringent stems of E/ffu'fhn {DrE.F*, im, 

247^1) employed in place of hnpa, and not as itself the sotm e of the 
hquor of which so luueh has been written^ 

All fortns of b^ley (p- 643) are not cquallT suitable for 
brewiog anv mnn? than all forms of coix are suited (sec p. B&fi). The be^ 

Indian Wlev comes from Northem India (United Provinces and fiouth 
PanjihJ. Plumpness of grain and uniEomiity in weight are desirable. 

The finest Indian aamples weigh 56 lb. per bushel. The groin must am 
be blight in colour and not steely **—the condition of most of the 
samples from the plains. But above all. it must be liWng and capable 
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o( Active ^erinination during nthlting, and muat not have germina«e*l 
before reaching the bnawaty, Diuiiaj^d grain will rot rinring loattiDji, 
and thm lower very grc-atly the value of the materifll. [Cf, v., 1 ^2^.] 

The IT™*!* must he thoroughly ECrocned and winnowed berora it i* 
placed in the atoeping^vats. It ia now conveyotl to the malting-flMr, 
where it aoftena and gamiinatea. i^imnJtnneoua and unilomi malring 
ia efiaontial. When niAUing La completed, the grain ia again actaened to 
remove the rootleta, then crujHhod, infused with water and hops added. 
The infusion ia next lerniocLtcd, and shortly after the liquor h n^a^dv 
for bottling and coskiug. 

foij/jijt jjMTxfvjapufl Brpwtnx. —0rte JiM lUlheHo rtttemptftii prtaduffl * 

de/lfiitd Htatornmt of iho art of brewing the bovoragea product tor tbi» 

whola^of India. In the Hrpotlt ia»oa<l Amt^iatly hv t!t|o vaHoiu ProvindAi 

Oovornnient#, briof paragrApfu now and agnin doal with whnt appear In b* 
bevornK^ akin to b«r and An already expluiniHl, paeSvai ia maJe from 

fprnionlvd proLiL, monily neq ; it la thua a fonn of bwr^ but when dUiitlid it 
becoTTiaa a kind of inirit or whfcAk>% ami In that oaio ia cal^ phaliln f^JirVr 
On tlie Other hand, tcHidy or lort (ptdiu ]iu.i( 3 e) fcrm?ntod+ but ttol ctirtUk'ij. 
C04To#.|KindH wry olowly with tha fcisoorntio definition of alD, and when dirtiltHl 
beoiiniea the ipint ponomUy oalled HawU-. But palcn julcw is ofcon drunk wjliimn 
being roriuonteil, und ia llirn apcikqu of m '* awMt. tnri.^' Fcif thin* purport tkw 
taw reoiiirtBt that a privnto pereoit tapping hii own truoa muat waah thv mtenof 
of tlie collnotUip vnwle with lime-wator j» aa to pmvont fermentnlion takift# 
plnof;i, ^tinilftrly n awvot drink or ferraentod oJo ia often prepared from raflAwi 
flowers, 

3n the E^tie ErportM lor both BengaJ nnd Awamr pocAi™' and ion ^ 

inentioned. (Sw Dry^ fRoi’enue)^, p, S4d4 Tiie ticonaae ^iinted for 

of ore Ojtploinod^ theiw aroiaiiuod (raoally lo hid trihea) Wttbont »nnt “ 

to qtiautily, hilt nt B filtod Rnniinl fee, Tlie bevora^ eemnot, howonyf, bo 
In the Control Proving the revoDiie from feiri c^enuiOata of licsOnBe fee* paid 
the riglkt U> mnn yifnoluie and to vend. But ptwAkrtri and ap^o «e ™ 
previneea Jtpoken of “ Native l^oAcFr. /iw- Jfi^' 

(tniituit, See,), 19G^, 35.] In tho reports of tli^i United I^viiir« refereEW!# u 
given to£nd!j(thejiiloeof «ffi'B*«Mii'htojWfldAi(tho juice of r-an-iti#-), 
nicnted liquor inndii from rS«t and to dor^j^, n formonted tHsvemge 
vitri'inui lirrba {not knownh Of Madnu, mentiun is loado of both *weet anii|r^ 
inonted " toddy ** ooElocted frtUa tho cocoonut^fl^gu, palmyntand date palro^awo 
from a palm not previoiialy recordmi oa affording tha yiico. nnmaly tli® 
or dodjef (.trrMipi ff'len/lJli. Of Dombav tw.fdv+ it is the 

IDOj^ cama lO Ba. Ifl,52,000. Tbi 8 : woa raided both by A tree t43t and a 
UconH. Thfl oJiief tree* tapped nrt the dnte pidniv the (r*ii r*n 
ooooBJiut. The totaJ number uf tJrrod tnpp^^ in it)03-4 wbu* 23b3^-f&. t' 
Nfodmii, troo-tapping for aweet toddy is not perm-itted, u f®"”*^***^? 
set up immodiatfily the juice ia drawn tho stern, lu a epecMU eJSpcrfujm 

eopnniiely rein>ttod+ thirty-two bmb titva \Heldrt4 in SalaeLte during^f 
February Ifl tolfiirah 15. 1 B{M —-n total of 170 gallona of toddy- The B 
loporta apeak of “ femMinledllqtlora under two heeding*-— 
iari^ nnd (&) forf. The coniumptirjn of frrrth lori is allowed 
anbiDct to a tn. 3 c^ and the owners of trece may sell the jojee ^ 

their treoa to pfofoeBionjd.1 fon makera without paying any fipaa. Of the ^ ^ 
bin'emgofl. montion ia made of jtmng, aetnyt, ^iu'so nnd « 3 |rr. Thi^ 
bo TnajiufaiOturod from rice, fermentAtion being procured by yeast. mant 

that a miaiaJee may liavo been mitdo regarding both the grain and ^^4 

Coil ia certainly largely employed by the hill tribea,bot the fcnnrtlt 
bej-eoat oaunderfltood in Eurof^. (See Butlm pp- 118-0; Boi^Tia _ ^ 

Coryota, p, 2 ^; COCM, pp. 301-2 ; Fheanbc, p. i SetaTll, p. ejbt 

Brer,—’Turning now to Indian beer brewed afKT tl» ^ 
method. In th* writirKga of ihe early Etnopean vrisitorw to that oouBtr^tr^^^ 
mention is rnadq of ** bcof Of of ’^‘cgiintty ale^” but wlietbflr iba 

been or mereJy the vorioun aW-WSHiquor bevemges nlreody “njdily" 

naine toddy or tori, it would be difllnilt to say. The Engji^ w™ 

Comtsa> of oouE^, from the Indian farip and waa oiTgin*lly+ aad m fiwlie 
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ihp tb« iar p^m. Friax JoniiU1U4 (iiM^kA af tlia irei^ 

lhat All tliff ysar round a frhitfl liqiwr, ptwamt t4 drink, wbJch tm il 

loH'. ^idi B<<iB Tvivt:* to tho wino obtairuKl in OuJnrAt from tho iitti 
IFW. On tiifi other hnnd, iHiitelekla ™ OlmHitt^ Hi*i. 

i>ie. tTfkiul.14 ^ al«o (od. Crookek i-ikentlnrui thuLt 

the iUkiitAin of the ^iip in wiucb hn joiirrbC!i>‘ni lo Skimt hwl good Mick, 

Englifth beer, Frtwh wines, axoJt, nnd thfit tht^y |>n*paw!d fmm tiifl hitlcT Bitmi 
punch (paJ'r|;iMit4^n)- Oviuj^oin Srey. (i> Sufua. lOftO* 333, atJiTiJ ■nj'i “ito ^[idt 
drink im omdo in India ": nnd 4igi»LEn, Europe Winea and £ii|diBb Eteer," thni^nb 
axpen^iiO, were “ yol purk^hMWed and drank with plfnamv." T*tWrtirT 
IUj^J {pd. Ikillk ii-. 308) teliH m that the FrewLdent g^vn \um a loTiiffl cank oi 
EngliAb beer ■' to t*kn with him to Itatnvia, whftT mm could be luid. Birdwo-jd 
and Foster ^EJ.Cr -TiMf LttUr Book (Introdiicdcinl, Txi.) dHcribo the " Cnck 
AJb " in UOC in the ITth cfmliiryr It wnidiited of a bruu^ Cock (the oltiw the 
better) with 3 Ih. ol rauiiui^ inw^, tA&vm, «te.^ Iwo qtinriei of sAOk 4llld hm gaUone 
of tde, the whole boing left to dpon as vrith otlicf’ Al^ PiUtoh wu another 
ipeci^ Ifidinn propamtiFjn, Atid ^ milk piinuh ” htW (urkiivcil to iho present dny^ 
the lofit of a JorkB Uirt of Anjrlo-IndiBn jm!'jMtFatioTiA--o. sort of home-brewed or 
concocted liquor. [For further pnriirolari fl» the artirlm on ophum. pp, 

TohACOO, p. ?0fl^ <Wid SpiffU, pp^ 1043-8,] 

in<iiait an?» cries*—^Vitl^lill feceot yunra Country Beer iiM come 
to menti beor brewed in Indis a^t^r the Eurtipenti ay item. The tinit 
Eojopran brewery in IndiA wns Ktarterl Lit 1825 by a Mr, Hehfir" Boble at 
Mcenic and Mussourie, but Lii time the buainew waa taken over by Mr. 
John MackinnoTl* It waa not, however, until 1870 that the eiitrtrprii* 
bacame aiiecca&fnL In the meantime^ between 1850 and 1860^ several 
breweries w^^re Started on hill statioitrt. The of&rial stutisties of the 
kr)!cr eetablishinentfl show that in I @80 there were seveoteen hreweriea in 
India producinj? 1,974,578 j^aUoiia of beer made after the Eti.ro|>ean saltern ; 
in 1890, 22 brew^rif^s pzDdudni^ 5,l&2j5T2 gallons; bi 1600^. M brewerieii 
producing 4,047^841 gallom; and in 1W4 there w^re 27 breweriua pro- 
dncmg8,2l9j8i gallnna, ol which the Coinniissaliftt Department purch4Hed 
2.839,177 galJoua, or a bttle under half the production* These fignrea 
ahundantly deinonstiate the rapidity with which browing had de¬ 
veloped, and Lta present posstioii. The breweriea and shares of prodnetion 
in 1904—5 are as follows '—Panjib, 8 brewerieJ and 2,233,955 gallons ; 
United Provinces, 6, 1,451,796 gallona; Madraa^ 4^ and 415,852 gallons; 

Mynore, 5, and 700,28! gaUons ; Bombay* 1* and 558,767 gaJlotta ; Balu¬ 
chistan (Queita)^ L and 338,580 gallons; Burma plancUlay)* 1, ami 
509,396 gallons ; Central Provinces (Jabbalpur)* 1* and 130494 gaUons ; 
Elengal (Sonadaip I, and 82*94i) galloni. 

Cnnsumption oi couiitry-^brewed {English) beer and ale by the Natives 
of India is not important, though in some provinces it la more eatei^ive 
than in othm- In Maiiias these beverages are fairly popular, esppf inlly 
in the hill districta, and ttt the PanjAb meiitioii Is made in the Eid^r 
Reports of the demand being on the increase. 

fjvr^^miii Tfmdn —The rise ami fall in the popularity of 

iniporterl ale, beer and porter may be aaid to mark the steady progr<«s 
ol European opinion against the nse of strong drinks, and, of large 
quantities of hquors of any kind in tropical countries. The first 
importadoji of beer from London recorded in modem commerce may 
be said to have been conjiigned from Hudgwn^s brrwury in 1916. This 
waanltimatelv known aa “Hodgson's Pale By I8l^ the beers made 

by Bass, Alboppi Ind and South, et^, bad found their way to ImUa- 
It is within the recollectioii of those atill living that a guest wa* supplied 
with a basket ol four or six bottles of beer and was supposed somohow 
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to get tbTODgb t hat supply durloiit For many years this pnictire 

W ilierl out, flud the demand bteu steadily made for a kighar grade, ligjrter 
bear. Th£i!i was fimt met by the India o bre^'emr But hi dme there ap^ 
pearefl on the Iiidiaii markci^ nut only new finiLij with light alw altd^n, 
but all the oilier ones luid to respond to thi* popular deBire, and Id cotise- 
rjueiice of this been ccinpetition the Indian breweries lo^t temporacilj 
some portion of th« position they bad atUitied. 

/mporfs.—To eoEitraat with the Indian proiiuction+ already givta, 
the following figures of the import trade may iidit be recorded. In ISOJ-l 
India received of ale^ beer and porter^ 3j226>5-U galloiiSr valued at 
R«. 4M2,64S; in 3,820,gallotus, valued at Ra. 5b6e,37H ; 

and in 1904-5, 4^607,550 gAlioua, ^aluiid at Ra. 60,41*973 [£4fi^.T96j^ ar 
say, on an aYerage^ two-thiriis the quantity breweil ift India. !□ stih 
seijuent veatM the imports were1905-6, 5,W)2,448 gallona, valutd it 
Rs. 62,95>16; anil in 190^5-^7, 4,916,294 i^bona. valued at Rs. 00,27,011. 
Of these foreign imports by far the major portion roin«i from the Umted 
Kiiigdom. Out of the totals nieimionecb fur example, the United KJrig- 
doin supplied in I900“lii 3.014^064 gallons ; in 1902-3, 3,581,544 gsUe^^ 
and in 1906-7^ 4,5f)0tl'l^ gallons, the only other important cotintty heirs^ 
Oermany^ with an average of over 20O,tN.>0 gallons for each of the past 
five years. The ports are Bombay—tlie chief eraporimn f<^ 

the large military towns of Northern India—foUoweel by Burma, Bengal, 
Sind and Madias, in the order of importanco uamedp It aeema, however,, 
that ^me of the beets imported from England may be of Gornmn ongini 
though it ia perfovtl.v true that Pdsenet and Lager are now merely trade 
names for certain qualities of light beers, and do uot necessarily dmute 

German manufacture. ^ , 

[cy. AttuiL and \m7. 

fTr^wiiiu, ISaa j .^Ueu^ Comm, Orflwn. Anal., ISOft, SO-5 : O^CJomwm, 
o/ Ind., in Inti lUm 200^3 : Blmnt and BlnKum, 

^nd .Stanul, IW», l89^2flS ; Blyth, JWti, Thnr Compoa. flfrtii AtuiL^ 
410-]^ 40a—lOj Ji^um, $oc. Chrm. (nm!neToi.ifi piwnges)^] 
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MAN&ANESE • Ball Man, Bcon. ffrnl. /»d., iii,, 32&*3S; Bo«. 
4/un^ii«4«-iVon ond Or*ro/ JaMalpnr, in /^ec. f^rtsof. S'uft. //i4., 1338, xt^p 
pt. 3, 71-89 ; 1889, sxii., pt. 4, 216^26 ; J9<>i, sxsi, pt, 1, 47-8 ; pt-.b 
235-6 ; Holland, Jf iW. frorf, in Riw. (7^. Surr. Ind., 1905, 
pt. 1, 13, 55-63; 1906, xx%m.. pt. 2, ; Fernior. Tran*, Mm. bjwf. 

Inst, hid., 1906, i., 69-i3L In India the coinraonesE oryt are 
a cotnpk.Y manganate; bfwrtfh. a seaquloKido and ai-lieate roinmn. . 
and pjraivM/i€^ or the black peroxide* The peroxide has the followip^^ 
names, kpisa-ka-pathar, im/vuri, iri/nf, iddnli kalw^ etCh 

Productioft. —In 1906 India took the first place among the _. 

produeiug coUThtties of the world* In 1^3 the output was I71,3C» or ^ 
in 1904, 150,297 tons s and in 1905, 253,S96 tons. The most 
deposira occur in the Contrul ProAuncca, ModraSt Central India ^ 

Iti 1905 the production of the Central Provintea was - * ,rlie 

in Madras, 63,695 ; and in Central India, 30,25 L InvKitigations 
manganese-ore deposit* of Indio were started in 1903-4 by 
Sur^'ey, and a summary of the results h given by Feriuor* It hax _ 
sbowu ihitt the deposita can be elasufiMl into (o) brauniUj 
and pyrofusifff^ associated with and derived from 
flilkatea in the ^Irehjean schijste and gneisaci. Examples occur iu h 
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ifl B<rtiibav; Jhibu# in Central India; BAlngtit. BhandAra. Chhindwira 
and Nagpur ia the C^:iitral Previncoi; Ganjaiu and V^iaagapatnm ui 
!tIadTa». (6) PnUmeiane and in part n^uperficially lorm<^ on 

outerops el rockfl of Dhanrat age, with whieh the ores are aW embedded. 
These occur in Singhbhum in Bengal; Bharwar and Panch Malials in 
Botubay; .labbalpur in the Ceiitial Provinces; Sandur hilla in Mad^. 
[aj F^tUmekpit and p^ridaaiU, as-soviated with or contained in latcnte. 
These oeenr in Belganmand Batata in Bombay ; Jabbalpur in the Central 

Panch Mabala in Bombay; Jhthua in Central India; 
BAIauhAt, BhandAra, Chhindwira and Nagpur in the Central Pro^nce* ; 
Vieogapatatn and the Sandur hilla in Mocirae ; and Shitnoga diistrictj 
.Mytote, are the Im-alitioa in which eranomicaUy important depodto am 

located and worked. , 

{/MO.—The uses to w'hifh the ore* of manganese are put mc somewiial 
Taricd. The peroxide is eatenslvely employed in gl^<inaking, to dwtroy 
the green colour. The same oxide ia asou in potceuin painting and glasing 
for the fine btown colour it Yields, while violet colours nie got tom the 
rarbonate {Ind. Art at Delhi, JS03, 22). The ores ate now uiamly cm- 
ployed in the mnnufacture of ferro*manganeae for use in the maniifnc uro 
of ^Id steel. For tise in rteel making, manganese ores should not contom 
more than 0-2& per cent, phosphorus, nor more than 10 per cent. »!iea. 
Under conditioiis laid down by the Carnegie Steel Company^ ores con* 
taining less than 40 per cent, monganeso and mom than 0*27 per cen^ 
phtmphoru-H or 12 pcf cent, silica may be rciected at the option of tha 
buyer. Holland deplores the exports, aince " the whole industry is a 
prment equiyalent to a hcavv loss to the country.'* The ore erpimed is 
worth perhaps Rs. 30 a ton. whereas India gets merely the mat^n left alter 
paving the heaw freight charges, and possibly Rs. Id a ton can be rega ^ 
a* the profit divided between the railways, the tninsrs and the owners. He 
then concludes; "If a fiourishing steel*tnanulacturing industry extsted 
in the country, much of the manganeae would be retained in Iinlia, and 
the lowet-grwle otw Would be economically developed. it w, our 
maDganeee*ora is bei ng exported to the three great Bteel-prodncing countnes 
—^England, United States and Germany.*' 

Tfsrfe.— As regards foreign trade, the Expoafa have in recent years 
shown a considerable tnci'case, especially in ln_ 190^1, they 

nmnunted to 2,fil3,3S4 cwt, valued at Rs. 12,51,t^; in IW-'O. to 
S.filfl 'JOfi e.wt., valued at Ra. 24.lt7.e«l ; and in 1906-7, 9.^9,^ ewt,, 
valued at Rs. 70,66.280. The largest quantity goes to the IT^mteil Kmg- 
dotn, vii. ill 4,392,130 cwt. Then follow the United States, 

2.766.41X1 ewt.; Belgium, 1,971.614 cwt.; France, 669,710 cwt.: HoHaml, 
40,000 ewt. In the same vear the share of Bombay m the expoi^ was 
7,010.863 cwt.; Kifndtas, 2.130,701 cwt,; Bengal 716,^1 .^ 7 '“ 

ihowinK the viTiatloiL in the pritre of matigaiiefte ore at the Uni tea Jiingdom 
ports since 1890 are given by Holland. In 1903 the price or me earrying 
over 50 per eent. ol the metals delivererfl *t United Kingdom ^rta iir ftt 
Tork. rtittned between 9 nnd 10 pence per Uintr or m ether vfordfl^ 
an ore containing 52 pr cent, manganese would be yaluicd at ahillm^ 
t ton. These price* have considerably rMem sirtce, and during j r^hed 
15 puce per unitp the higher rates having greatly stimulated production 
in India. 
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tC7. Htt>. Min. j*f^. In±, 1003. 12: l&SM* 22 > 189&. *6^7? ISH 41-9^ 
1807 , 47-^ ^ Jcpamioli Hoqd in Joun. Iron arid 1090+ Nd, 0,; TiW 

Min. Indt^.. 1807, H, 470-1 ^ vuL. 4S4; IJWl, i., Rrp^. Ckstf 

fif Mina^ ind. j LevonliB, ^anu^. 0/ rarnuAei. cCe;, plfilnkHSh, truuL|+ 1809 , 
301i-l3i TIiOfpPp Appt^ Cktm.. JJS9&, iL, 40l^:K>a, etej 

MANGIFERA IKDlCAp FL Mr. Ind., li.p 13; Twlbot, 

Liil Tteei, c^^,, 1902, IM; Gsmblc, Man. Ind. Tirnb^.^ 1902+ 211-3; 
Dutbii-^ Fi. Uj^jKr Hat^. Piaiw, 1903, 189 ; Caol^e^ Fi. Prey. 

1903, i.y 273-4 ; Bmndlsp Ind. Tm3, 1909^ 200; A^'^aoa^deaCea The 
Mongo Trefl+ om, iiiip jf^Au, ^handm, tsaraipan^f marJbtt, mUiPoiAi, 
mad, rnan^, tnd^di, jnavina, etr, A Urge evergreen tn» al the 

Tropicol HioialnyOp ot 1^000 to 3^000 feet, from KiLmnoa to Bhutan, 
the Khaaia hillB+ BuritiOp Oudh, Uw'er hills of Bihar, and in the Westiym 
FeinnstiU ftom Khoiide?h aoxithwonis. Afcordiisg to Do Candetb it 
Is A native of th^ aouth oE Axia or of the Malay Archipelago. 

The niBJigQ hjia been kncwn and cultivated all over India from a very mlfino^ 
epoch. It U gLohIv oonnjecUid with Sanskrit n]>-thologyv add Audi a place h 
old Hindu tales and folklore. Mention is made of it by Fnor JordsniWi »lw 
wrote nboiit 1328+ and by most of the early Indian traveUem- V'ltrltn'^nia m 
ISIO dMczibes it under tne nnnto of nmAo, and Bnb^r, in ■pr*Jc* oE 

oxrallence of the fTnit. Again Garcia do Orta, in 15^3# writes that tbow* ol 
HoJimua are SO good, whtm in seoaon, that no olhor fruit can be wld i hr ttwi 
deaerilxH the various kinds known, 

Cjj/f/iaf/oiT.—Mangoes can be grown from seed, but it is tha genpral 
belief that seedlings tutely produce fruit equal to the parentSp aad the 
u^uftl method of propagation In by iuarcfnng. According to M4ri«K 
the beat place to plant th# mongo is on a raised, woll-drained pJW- oi 
land with a good deptb of soil. The nature of th& soil does uot apmr 
to interfere much with the growth of the tree. In Bengal it sarewds 
equally well on a rich, deep river depart, on clayey or on sandy aoii: 
in GwaUorp Maries wrote that fiue trees were grown on kankaf^ i.^* mu 
with a large proportiou ol lime nodules. _ - 

i«ar«Aivjr.—The “ stone« ” are u.sually eowii at the time the 
in season, and the plauts raised from them are potted to be grafted by 
ioarthiug with desirable plants. This is accomplished during the settuig' 
in of the rains in the second year of the growth of the seedling. Ai the 
close of the raiats the uninn is uaually complete. The ^aential pojnti iQ 
this method of grafting are to bring the eambium of the stock ond^iwQ 
together before the graft is completely sevefcclp the parts being hotm*! 
together so sa to eaiclude air and w'ater and keep the plants healer 
during a short growing season. Care should be takeu that the scion 
of the same thickness ijl8 the stock. 

pimffiiBE Ofl^.—The beat season for planting out the yoimg “ 
the monsoon. The foUowing is a brief accoi^t of the method jrecom- 
mended by Woodrow {Tke Jlango^ Cuft. usd Tari^ies, 1S04+ llh 
aelectwi the plot of ground, holes should be dug about 3 feet in 1 
mensiou. The centre of the boles should be about 20 feet diatftnt I 
each other. About 20 lb. of friifsh bone manure should be placed id 
bottom of each. Thn soil on the mar^pn should theu be ^ 

depth of about 9 inches, and the surface soil, niiied w-ith mart 
pt^ed on the top. Tlie holes are now ready to receive the 
The soil that b left over is put round the margin os a ridge^ or . ^ 

to forirk 4 doni which causes the water given to the youn^ gia“ ^ 
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wangifbra 

THE FRUIT FRESH AND PRESERVED IWOICA 

CujtivatltMi 

near the root. Flno AtaJkm feed ahiuic arc de5imblc during the following 

ail mnntliji, and the Int-ervcmng land may ba cultivated with iiiodeTatcly 

irrigat^ and riehly manured ctopti till the trees have attained flewering 

aiae. In fiva years the plant* (should be fit to bear a eonsiderahle qoatitity 

of fruit. When fruiting age is nttained, there h no ne<!<*aity for irrigation ^fuluni akc 

from the time the raiTi ceaaea in September till the young fruit* appear; 

thereafter, inigatieti about onee io fifteen daw ia deflirablc while the 

fmitA are iucreaeijig in siften but may bo diseontinued when ripening ap^ 

proaebee. The surface soil should bo kept in n loose, friable atate to 

cause the waUr to pas* downwards. The general flowfiiitg season ia mtad 

from Jojiuar}' to March, and ripening from May to August, hut varieties 

flower and ripen at all seasorkS+ 

Fruit . —The eultivoted lands of mango are very numerous, but the Fruit, 
iraiisr need only be referretl to the list given by Maries in the Dirihnar^^ 
and to the aeeounto by Firmingcr (3/na. frard. /fid, Cameron), 1904, 

256^11 and bv Woodrow [Lc. ^3^32). An intoreating paper by Marifes in 
th(! Journal if (he Rui/ftl llorihuhoml Soaet*^ may abo be eonanited. 

Tlie two prilieipal localitica In India where the finest fruits are i^ftld to 
be produced are Mazagun at Bombay and 5falda in Bengal. On the 
other handT the fruit ripens so baJJy and ii *0 much in A^sam 

that it is hardly ever seen to be cultivated, except ^ a shndc^tTee- 
Maiwell-Lefroy gives an Breount of the lifaugo Weevil (A^n. Joum, 

/fwf., L, pt. ii4 164-5) which is so very duatructive to the fruit. 

Besides being eateli as a ripo fruity nouierou* pnrparatiotui arc mad't 
of it. When greon it is cut into slices, and, after extraction of the stone, 
is put into curries, or made into pickle* with other ingr^lienta or into 
preserves and jclUe*^ Wbi^ti young and green it la boiled, strained, 

Jnixed with milfc and augar^ and thus prepared as the c^tard known as 

or dried and made into the iiativc ambehur. Wlicn v^ery 
young it may ho imt into amall pieces and eaten in naiad. So ngaia, 
the ripe fttlit is used in curries and Balsdsj and the expresseil juice when 
^pit'iid on plates and allowed to di}’‘ is formed into the thin cakes known 
a« afli£m«£A. Altempt* to bring the fresh inani^io on tbo London mnrkct^ 
at i paying price, have hitherto been unsnecessfnb but if it could be 
cofivev^ cheaply to England, a trade that would rival the fruit of the 
Weet Indiee might be immediately aiiticipatedh fn ti intis of famine I be 
temels are eaten. Preserves, chutmes and picklce inwie from maiigo 
fruit are largely exported to England and cliscwherff^ In MBun ixu, the n-eidB«. 
ripe fruit bi considered invigorating, fattening, laxative and iliure^tiu, 
hut the fibrous rind, us well” aa the unrip fruit, nre astringent and 
arid. 

r/infler^— According t0 Gamble, the Ii^iDod in ined for plaiilring. Timber, 
door and window-Imiiica, in Calcutta for parldng-csses, and in Bihar 
for epiutu and indigo boxea^ Canoes and ?7Unrufo boat* arc abii made of 
it, and in l>ehra Dun and some other tea districts it is in large demand 
for tea-boxes. Hooper {JfrpI, LeUw. Ind^ A/«4 (Indurt- -Sced^ 81 

axyi that samples of the realnotis snb*tanei? proctt«d from the tree were 
found to coiitaTii 79 per cent- of resin and 15 per cent. gum. Botne &amplcs Gutxu 
also cotitnined an iiwcilubl^^ gum bice tragac'imth. The bark aiid leaves 
yield a yeUow Dve of which Htt le uxe lb nudo : one of the curiositieji of 
the itidustriol uaea of thy tree is the peon (or Indian yellow) ifiade^fTOm 
the urine of cattle fed on the leaves. (See Coal Tar Dyest pp. 345^ 707.) 
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[C/. Varlh^jita, rrUvrJt,. I^IU C«d. Huk], Soc.)h 123 i Ba>wr, Mmoin, l5iH 
(Lc>'d<?Q nod ErP’kinPK tnuuJ. ), 324 ; Gilrt'^ Ortu^ IA4S3, xxxiv .; A-cori*, 

Traci, de la» 1378, S17 ; Lifi«i.’!lii:;it^'>ri, Ttiiy. E. Ind., 1^38 (ed. Hfik3r [vjtt 

u., 23-8 ; Pymril, E, (ifirn, 18Ul fed. HakJ. 14,, 3fij ; Ji^lv 

BontiiiB, Htcfr Niti. ri Affd, Ind. Or., in Pih, Jrtd. Uiri. Rt ^al. Mid., IBJ9, SJi 
ToiTy+ Ttfjfr E. IflSS fiHl. 1777), Ml ; FI. Sin.„ 11438 , H. ; Mniul^^, 

Tfavilt^ 1882, in OteiwiiA*, Hit$. Afi4*«ry, tic., 14S ; Fitbt* yttf Act. E. /M 
and Per*., Irt75k 182; ClrBwf!ii*i;l, Juatn. to A™, 18344 ft-i 2l»-9 * FWiwmjt. 
Indr, i.,38]^ ; Sh^fifT, MgI. .Mtd. Mad., I8tH, lM-2 ; XithaUi, Tos- 

Trap, Affrir, 18^2, 85 ? WchkLtmWt Oanj. in Ind., lSfl&+ 239^ M. 

Man^, in J^vm. J?ey. Hi>rt. Sac., lW>l-2, ^avi., 753-79; Jorc-t, PL Jkw 

rAniiq., tie., ie04,«., 28ft-7.] 

MANIHOT UTIUSSIMA, Pafd-: FI. Br. Ind., v., 339; Gainblf, 
Mm- Ind. Timbsr^ 589; Fmin, Iletig. Plants, 1903^ li., 940 ? M. jtalwois. 
Mueil.i K™ Mm. Guide, 190Tp 1ST; EuFUOfEBiAiE^. Caasavap Tapiert, 
Manioc, ManSiocc-a, mumiruZ:^, utamc^tmv I’iVpiu^o^ej, ^/uly piiuni 

«tc. According to Dt Candglie, th\^ ia a native of America, bat 
cultivated for so long that the wild parent Lb no loDj^er lecognbablf. 
At the preaeut day there are many widely different racea, 
botaniists, moreover^ regard M. pulmatn m a separate species, otheii 
onJy as a variety of .If* from whieh it differs thieflj ia tb* 

absence of the acrid taste and pobonoua principle of the latter. '.*i^ 
thiH ftccouiit Jl, pfiimfidtf Ls known as the ewcet, while the other fonn 
ie the bitter ca^va (aee p. 444). 

C-aASfiva is eultivutcd in tooflt of the pm^tncea of Indisp lild kU I'ieW the 
fact that it is a drOUght-mdstizl^ plants reqiiirin^ only at^Ot }i to 19 IncbM 
4if rain per annlUnt tlkk^ hun Ijccn cOnsideTabLe dyieusaian u to il« cufu^ 

vatioa sbould not bo nmrO wjJely oxtsndtd, in view at its vni uO ift ttmei ^ IsmlB*- 
Ttia soil should be rich nnd i^ht. Fropoantian is carried on by cuttinaB bvA 
the stem, 4 to 8 inchos king, which on hall buried in iho soit at an anjgf^ of 
and plao^ in rowt 4 feet apart, Plontiiij^ can bo done during wnniff jjar, 
but the boot lime is at the ckrtO of iho coJd Boason. Irrtgation ifl enaNs^'w m 
somn parts, chiefly about Fondicherry and TmvsjicCte, l>ut honily 
Ihirmg thn lirtt two TkkOllthB the young plants require a naodeflkla *9ppfy ^ 
water. Alter the crop is planted, no special cuJtjvatkun is neMStsary eiccpt i'> 
k«rp lha ml\ free from weedji. 


time the emp taho* to mature depends on the partM-tilar rare 
Shait refiwira ebont twelve months^ though aoTno only oia und otberi- « mw 
m eightWin- The yield per nerfr m vary variously sfaL^ In oil cflow il b a^r 
rtmamg from about 2.500 lb, to as much os 30,000 lb- or more (.iSflU- 
IWU Sn 10. l4J-ni. 



parched. In C^iddaloro and Fondiohom' the roots are sold oftH- 
part boded (jlyri. Lc.. 125). Tbs Juice of the tuberi of the 

can be converted by boiling into a vuluabln product wideH" kno-am oS 
It is a wonderful antiseptic^ wid prewne frooh nrtnt lor ockTuideraU* pe«» 
and is also the chief ingnKlisnt ui many asHWr , ^ 

It was formerly luppoflod that the root consisted chiefly wf m ts 

vurybka quontitv ef i^ruoaie nod, which latter in (ha OW of the sWW 
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PRUSSIC ACFD 


MANURES 


oxBjnitVtKi by him At Poocut in Jununry 1^4, uid tbiftt non^ urtna found, to oontnin 
any pni^aio ncid Ha hucIi^ but ihiil nil nuuiifoitod a cynnog^wtic Hlunoflidf? “ mtt- 
iritli nn cttacj'iin-" bp.* thv pt^jpcrty of iHiuaing ibf* ppUltinp up nf 

the j^luiNKiidn, hflil wiih>qTLPiit iHhmcbiiim of pm^c pJrtd,*^ In os(wip>irtt'AtiH-in 
uf tbip ho givH pArtiouiam n.^ardmg I ho giuoopicin dhurtia. in tho toAvvfl of 
Lbo fUaf mv p, lUJilJ and of tfi? (^JatToaidt* in Ihn proflcut 

plpiit. " I *1(4- hbb'p'’" fifl ndvlup lo oetablisb thiw iiurt*i n&ne nf tho 

varijetiM OOtitflinfd miy prii4Pii:i «i:id no aiich ; wHJOmify, r»lf t hv voHoe liw^ affw^w^r- 
tivo of tkio i^oltniT of fciw. pofiolo or ntfirr ferKtimSw! forttUrt^* ^^ntninod n 
^RK'lio ghicopidfp wliieih vnriod riLiioh in Amount: thia gluoo«id» ii na^ 

pDcintad urith an oiizyiiM? which Ima thn pmpoAy nl oatuin^ thrt pplittini; up of 
th^ gbicoaidc^ And Tbp conaociupnt formntion of priunic neid. Ad Ln thc^ cue of 
jfci^r lonvt-a^ it id naJiJy nocwjwiry Iv oruah Xnpaoi^ rrK^t with wjittr in *m\fr to 
lifinjf pbotit Ihid diwirKR^'r Tlip wotounl nf prufurip ftrbi vniiod fory muoh ^ from 
iom* rtK>U I ‘5 gnuiw vi pruiWP mdd itouud of rtK^t w «mi oUtftin^. from otham 
waly nne-tontJi a* fiptiph.'' BotUng tfio niot ia quit^^ luiUdtuit not only to 
dettroy th# oniynm. but nldjji to allow Uir gluc»^^ lo papa out into thn 
wdtoTp for tha root apliia up frwiy/' DunAtan and Henry jP'oi#. Prop. Bftinr 
qI Pha«t^^Iu9 fuRJitu*, in JaurA. BftarfS Apn'.^ IfiOfS, sdv.p 7^(0) aft of opinion 
that Efip HppliCAtinin of oiioitgli boat to dnUroy fha Af'livity of I ho eiiayioe pmoppiit 
d[wul4 rmwlif pucli bHKl lontarial fkAirmliNA, (Ek*# FiauMlu Ikututna, p. 1^‘^Od _ In 
^nlcT!n? tApickf-n tha wthi junportiM and uh^aa atAjrd^. HanAuiiok fA/icrd. 
TtcS. ibwf. jWinton juid timxhe^, tnmdi.b 1IH>7, 4fi) jri\’«A iiitaruting dotaiia 
of hid rmoroficopioal axanunatioiiA of tha grain. [Cf. Man. I rid. 

307-H>s >rxi?holJdv TrxtbOQk Trap. 1802^ 274--^) i pitanomi^. /ad,, iii^ 

aiVii, app, : Snwyar, T'o^kkU CwB. in T^oi'amonr, in Proc. and Jaum^ 

/fort. Ind-n April lo Juna, xl., 64h^74 ; Lrdf.. IStlTn No. 4 j 

1900, SC*. IA ; lfa>4, 10+ IF, di<*iod/^ Stitlrr*' Ouidr and Farmm* Hand~ 

kvfi, mOT. iit.. 430 ; Thorpa, fhVl. Appl. Chttm., IR&ti, L* 44&-7 i il., 501; 

1 W’M>, hi.* 781: ^t"oodron% t/ard. iin Ind.^ 1 SOib 442-Aj Mukarji ^ Han^t^ok Ind. 

1901, 4118-77; Ciunni Putwnini^, in Imp. Dtpi. A^. If. Jnrf-, IJKtfr No, 7 
iLaa^t Sori*a) ; BuIL Drpt. Apri, /oFnnicd, 1003, L, 33^: P^fOrd af Trade Joum. 
Bwif. Imp. /nrt,, afay IWa : Tmcy, Ctwww. U /Jr/rf- Ayn. JJuf/-, J003. IfiT-j 

MANURES AND FERTILISERS. The most gtu^ml vet- 
h&culat Tiles ia India for manures tkit —kAad, Ll^aup pdtftp kJiodart 

or MTra, ete^; puitfd, Sanak-; and siW. Arab. 

Speaking oE India os n wholff, it nmy be said tbat at’stematje manunng 
is Almost entirely neglected by the Natives, From the most anoient 
timfei they have been aceustonii^ to obsi+rvc u casual ayat^m of luaniLringp 
natuely the cnllection ol siU'h substances a.s nre inespen.'ilve and easliy 
obtiutiabLer Moreover, by the very geti^l employment of dneo 
fott"-flung 05 fuel and the utter neglect, through infl-iiffirient litteii to 
eoniori'e cattle urine, they have been ticprivetl of the tim-st impurtant 
fioufee of ntl fertilidors and the one reodif^t to lianriH iianiely fAitn'Vartl 
manure. Caste prejudires, moreover, have to a great extent forbhlden 
the employment of many manures siieh a.H bone, uni mat rehiaCK night- 
aoih etc. ■Btill, heru and there the value of uiaiiUTe folly unEimtOfOd 
Iajv, lor exninple^^ Ln some parta of the Western Freaidency); and in the 
treatment of special crops (such as Erngar-canel manuring is regularly 
pract^ed. But neither exaxnple nor precept have, as yet, suceei^ed in 
Arousing the average Native cultivator to a f^use of the benelita lilcely 
to arerue from an extendeii Mae ol manure beyfliid that purenni by hia 
Aoceetora, But in ali fairness it must be addf^ that in the tnajdtiW of 
fawa this apathy proceeds fat less froin ignorunce than from inability to 
Pmehase soihfertilbtLrs. The most nruent necessity ol agrioukur&l 
progr!a.noii Ln India ia, therefore, a system of fuel aud fodder roierves 
L'aieulated to release the sujmly uf fartn-yaftl Biniliire for its more legitimate 
purpose, that of a soil+fertiliser. 
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Yoeickcr (/mprai\ Ind. Agri., 131) hoe Tery properly said : ''WiiEit 
a Uw soili, auch as thcia* of fliU^rctiewed t raeta, the blact cuttoq-^i^il, ^ 
ne-wly T«4:-kiiiicd, or vlrgiix Land, may not require manure^ it may hv hhL 
of the gre-uter part of India that the neoesaity [or ii«lng maniaj^ h rnta- 
moia-H, and the wupply of it is notorioualy inadequate. Water snd miLn.qrt 
am interdepencient, and, jiaat aa the tornicr has been, and in stiU hm^ 
provided for, bo omst attention be given to the supply of rnaoiire. These 
two lartoi?, water and manure, constitute the great nerdi, and to 

their supplyeensbits. verylaf^gelVp the Improverneiit of Incban AgneuItTinr” 
In dealing with Manures and Fertilisera It may be convenient toauert 
them under three main groups^ namely Aniiiiah Vegetable and Hinetil 
Maiiurea :— 

/- Ai^fmai Manures , —These may be referred to the fFiUnwing ja| 
Farm-yard ^Lanure ; (fc) Town ReluEO and }vight-soil (Poudrette) ; (c) 
Bune« : and (ef) Guano* 

iFjrm+>'aritf It wonUI W impOWibLo to revhsw liftw the vwy kripf 

nmeimt df inlcrHliitg new informatiou that iuui nc'CumuUted durma l» pait 
Eiecndd Off flO tei^anling Indiim farin^yard immuro and ipn mee. Tbs chUnt 0»- 
trLlnUora in tliia duvetion have been Boiwoix, taather^ l^iimann, >lohUt iSAil 
^lulU^Otl. f.^ntlicT, in his Final Jlep^irt^ poiata to the tact that thmu^biHut 
tikv greater part of Gujarat, farm-yard luimiira ia extenoivcly OtiliKCl » d 
TKJJ ii* a futi, and witli much atcill and inl^sUigBiicci la atoml in 
prcpixred pJOi, ^ruKka denlH with a oomowhat fliiniJjir etate of idTaLr» in C^- 
bflton* and Salem. But whal ii more the iwint, tlw pcKip^ irho do SflJ 
nn diiOliCLklty in grOViikng for thcmselveo^ in the lorm of laoc^eo and otJicrwia^T l-l" 
fuel that thay nKj^uiro for domeatie pLirposes^ and thuH dioprove the eftHdbfrad 
opinkm tiint, Knvjfi|f no otbor furL the people of laiiin are driven to hum tl^ 
manure. la mMiy pnrta of India oven the Hurpltu CH>w-diltlg'— the pruportiwO 
tluLl i* not roituini^ for fuoJ —la rarely appreciated to the full eastent u niaii'^re- 
Jt i* rtJI to<i uftpu ihroTni Into waato hDllown or on the mnidiMilea or tm the boat 
of the village in raoat caatu tKH'omm^ a laourcO of diMlg^ in plOJ^ of ^ 

oflvantoi^. \>ry randy indeed is any effort made lo protscrva and utU^ctw 
cuttle orinOr This la a moet unfortunate state of ufTfuro Rct-ing tlial it huiS wrti 
abown m Eun-tpO and ^America moat cunulunv'oly that farm-yiud maSW 
parhapOr tbc lL*cil and corlainJy the moat econonucol of nil uirttiurM, It 
nil tha oonotjt L|c<nta of plant kkkL i ja a valuable nuii cunvcaltsl aunrw 

nitric odd ; ite nitttficalirm ia most activ-e at the very pentad of urvotc^ gro^tni, 
ofl a manure it u Ir^a liable to bo waahed out of the aoil than moat lU^iStW nlEn^ 
pmous fertilioe^ ; it iJcnTumrutly enridiujo the aoil i OUd OOtfi unrder all riimafw. 
un ad aoita and u'ith ^ oTopo. " j- ( 

Lratlkcr nova tljot Indian experimental show tiiSt when an appli(»t«° 
d Iona to tho iiore ia ffii'^tn* nn LncrooBO of 300 to -100 Ih^ of wlieai may bo 
roatklt. After oM^ertainkiii^ tfiat tdeh on allowaiLco u-riuld not ho heyOlwl 
^pabilitk? of tiie cultivator, ho oddoK " consequently theae cxp«imen(a 
illuotTnte whiit the volita <vf the Ctitilo munuro ia in lonns of /tKid'griift*. ^ 
over ho eonSmia the opinion, ^idvonred on'i^iniiEly by Voolcker, 
dimg bi not poorer thnn i;nuli«h.^^ [Cf. Lcudiur, on Fftfor ; 

dna^, in ^'affpur £rp^ Form 3?rpf.^ ArmeX. F, ll^l>:S-4, I-10; Cwn- 

anti Utib, in in Jiwf, For.. ISSS, 3 tli.+ 541-5: HeaBOn, COFtarwi ^f^^ 

Form JLfon. in $ourA India, Buli. 1804, No. 31 ; VVuU luad >lann, TAff Fw 
MtiffhUo/ the Tea Piani, 130-4 ; CloUffton, CaiiU Jfortfi^re* in 4^'. Jfli™ 
l»07, fa\, pt. ill, 201-’».] H ^ 

.VIjrrrr-Kolf Stfvjjw. — The quMtion of 

nigblHKHil and its ntilliation Utt fnoxiurial pnrposra ia onff whi^ ba#P™ 
pf Into ^.'ean, e*rn^tly cemoidemd ihrou^unt India by ail ^"VHrtn»B|* 
ufid Mutucipalitkcd. In largr towra n%ht-Roil and aim4 rtfuoo jiw 
the oKpenae of th^^ focal autliontira, hut the qiuwllon oriaea a* to ita di?^- - 

The moot gimBraJ prartir* W to trench it mto fk-lda and by U* 
roelnim Itaate Lmd. For this putpeoe, sn aoine oa«4 deep, in y-jja 

irencheo axe employed. Leather remarks. it is nt Allahob*** ^ ^ 

that 1 have found tho moat pcrfuct mothnda cmplyypd. Tlw nkgat- 
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unuUy imncbcsclH but huUHkd gf tbe trencbea l»iAK amrrow and iLoui 

1 foot by i foot> tJifly unj roaUy alialbn' b«d^ abotiA I4 by 5 fwt «td only 
3 inehw dwp. A cAid-loiul of U thrown on, and tho cSCftvatEd 3 

ill{:±iAs of «ajtb put upon it- I tirow^ wbon ttt Allahobadp 

diw up Uioao “ betlji m which tho nlght-VoH bad b«m. plaOdil only o fow 
day# provioualy, and found no Dbjaotbnahb odour/^ In da^r tnmchiia tba 
daoompositiQti l*k^ nAturoUy but at MoarUi I fotmd Qiat a CortuigHl 

lud b™ omplo for tho pUTpOM^" In tbo Hballow lyatam this manurv it di*- 
tdbutcd ovor a Lw^r nrom and thii# room uwfully ; with doi^ tronebinfl aa 
niufb a» ZW Iona ^ aons may bo fpWfti in tho yoar^ whofwM nno-tfmth or 
Doa-twantioth would havo boon amplff. In ruany iuctanpwl a huvl of mow^ 

£ lough i* run ovoT tho ground and ilinhow Xunowa Ihua axoa^tod* into whioh 
quadod nig;ht''aoU la runi 

Of tho m 4 inufacturo oI pmudirotto it may bo aaid thi-ro ar& many aduaniagw» 
uul CW Um taltw, tho chiol i» Iho fact that Lfad »tlrt«fph£« of 

this louhty in wbicdi tho pita are locatod baoofMa almoat muuJlAhitablo. Still, 
tJw poudretto^whim propareci may bo nu^od to groat diatanR^ and thua utiliaad 
ovac a wide ai^Mu TliO incroaflinif doirtand far tho poucl^tta of OMtaia town# ti 
indkatod by the oobtiiinaua mcreoaD in the pri™ at wbich it la diapoaod oL In 
fact it may bo aaid tlkai tho nifibt-aoil of zniuiy txUm haa booomo a anuroo ot 
rat-HiUo, ao that tinioh pregnMS li» taken pbwM. Ail that ia nocwaaiy m to aitond 
tb* damand from the vicinity of the diUm to that of tbo villas m ocdwr to 
■acure a inuch-noodod, wmitary roform and grant agricuitural advonco. tW+ 
iluflk, Ampiw. Ciijf RtfuM /or Agri. Pnrpnar# ol ISTS : SJoreland^ 

U#a fii/ ■SToira DroirvClpr a* Jfnniffa, in Uu JPboa. BuU., 10OL IS? AlUiv 
oa Working o/ ^arm, Mmiftti, l»0£-3 f and M«^n, dpn. 

FsJae 0/ Cify iS'rwWS^ in India, in Affn- Larfp,, 190^ ho. * ; Jo«hL Uiii. o/ 
*Vi(fA4 Soil m Mm^r^ ■£?+ Proo. BulL, Iflfll, Ko. 5.] 

Mwjmf f jaaa p^ l A'BJl 

tlBMim mitd AlHtd MaaorwM.—The oKcJHsnieiit of fowli, pigeona, wild bird* 
and balB, oto^, mny bo naad to bo all fonm of tho aubatanoo known a* Qu^O. 
It ii ono'oE tho moat highly prixod aninwl manuzni in Europoiui oo^tri^p and 
awai ita voluo to tha readily folilblB aurnianiar pbo^hatw, wtaah and ioda 
that it ocmtiuna. A amah amount of thia auhatanoo ia ntmirially imporiod into 
ladia^and it hna been luoortiWJi^ to boof ajMeiid vaJuo iti pretMting a^gar-emw 
Cottingi from baihg attockod hy whilo-nnt*, Mollkon it ia otw of tno bort 
maonroa for wbaat* a to 3 owt- an aOTO toin^ auffld^t ft act# rapidly and la 
expraidjed almoat imtEnyly on tho crop to winch appliWcL - 

Irulian guBoo iM not Unknown. It fi procured from tho cai^ tft Karnul and 
of tho Andanum and Kicplv lalaJida. The formUT 14 pqaubly nudftly tha ^Hoduoo 
of bata, ftnd the laltor of the odihla awallowm (aoo BlrAai^ p- 13^)- impor^ 

durhuf Uhs paatfivo veara iuk\o ft^^ragad t toua, ^‘afued at Ka, 700- Lw- Rnc*/^r 

333 it w.; Spon% L, 3^ ? ii., 1258 ; Stx. 

Chrm. IndvH., ISSl, vi^ 338; im, vii., 8* foq.; 1890, 4313 (I 

Thorpe. Dio£. Appl. I82U, ILp 504 n r«lr*jwfc, Dtpi. Agn.. ISm 

Wdo/ Trodr Joum. iMi.HXxiiL, 72 rl 1902. axiix,* SOl-S] 

ftMt ^aaujTx. pp. 543^K 

IL Vf^otMblo Mirny vflgctabla Biibst«iCfis, such ns boiagha 

4[id Uavcs oi buahen and trwsp indigo reCtiiep wood-iabcap wredi of evni^- 
description {gr^Dt drj’ and biinit)^ Dil-cokos^ t&nk dopofiitn conflicting 
krgqly of aqnntic weeck, ctti-s —tbese atul Jfiich like are^ when obtwniblot 
lairiy extenalvelv ns^ nc iimjiiife horn and there all over Lndiftp They 
atE ustialiy thrown on the uurfitcc of the huid and plonghed nr hood into 
tho floil in a (leah utate, where they only too freqn-mtly become a nidus 
tor inneet post! and fungal blightSi- Except by luarhet gatdenerA and 
by tea and coffeo plimters^ pits or heaps are rarely resortwl to for the 
■forage and niaturation of vegetable manures, and M often as not the 
fctufl easnaJly lecurcd ia thrown on the i&dd at the wrong aeason, and 
thus becomes next to useless. The following are the chief manured ol 

this claisa;— i_ i ^ 

Ofmrn rnmmurinr tkt A^Mfmmuom mi Aa with tha clcmaf » 

Euntpe 40 with aeverni kgimurimtp cropa in India, their value m aJtmiaiiag 
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Oil-cral£«. 


cmpfl ur M jgrwn itaaniw woe apprvmAt«l far llmJp ran lurtKaq 

WM uniicratHXid. The chief crapd of thw nAtiire ora cajuui («* pjlL 
Cie*r (aeo Cratalurla (p. 433), HAtichM ^p- J504), iDt^firm {pp. ATS), 

f tumliiH (pPh 2 BJid vieiu, (iHM p. I i U7)^ ] t M aignlfkunt that All thw, imJ 

a |;aoc| fsw athani that iiught bo incntianod, bolai^, Iik 4 14 Ihfr ApMul 

iFiib^rd^r af lo;|^mizuiua pinntfl that havo h&ein ihawn to po^Aou in ttto 
atroTiE^efft degrvo the power of prodiunn^ an their roata^ WAiia that hAftmir 
bacteria] of^oiuamn that 1 ia\-o the af fixing the fr«e fiitmgcD of tli 4 

air and t)iua enriching Iba oaQ. UntcuOt therefara^ legunifri^H cropa havA 
horni jj^wn eo extetLAivelif aa to render aome other plant a daAirabf 0 rotitWD, 
it ifl prefembla in graen manuring to seircl a legumlneofl rrop for thni pnrpow. 
In tliut way the advantages of i^'cn soiling as writ oa the nupp^ ef nitrOf^ t 4 > 
the Boil muy be bOcieIvI. A gro^ numure iliould, in faet« ba a pLujil thU 
Volopa mpiclly ; should p^Ve tho lorgr^t volume of green vocation ; Aheuld 
U’^ na decp-rtHjting w poHsiblr, tbui opening up the soil to n fotr depth ^ jifinoM 
l>o siilTitietitly hnnly w tn nourish nncler wlint might be callOEl unfavonmJjiii 
<^nditiuns^ o^tould oeotapy tho mil and tho atmosphnn at a oowiofl wimt i\^ 
rti^P ft u dfiiign^d to aoSfWt m eithrt n-rnt cm Ibo or ml growing v^atendj 
nt the time; ilmuld mtwrti mom to tho Innd thnja it hns i«nov«l j ihooM 
nerve to rotfiin ifutnmiil aoiwtitimiit* that might aUiorwiso Iw wuohpd out; 
and kiitly, iihniild enaily rot whm hof*<l into tho ground. [C/. <rilbert* F^tim 
Qf Ff** AFtn^m, Leet. deliv. at Cirenwtor, July l&CN>i I..awea and Ciltwrh 
tiers 0 / Oopsp 1892: Worrington, Six f>or. m 

Exp*v, .mt, iic,p VrS, ih'pl. A^. VJuJt, 18e2p No. 81 : Franiaitnd, Tk$ Cktm. 
and i^fftrieEct^ of iTErtwi^n/. 7iMfinir,p In Joum- An*, 18M; Li4^„ 

No. 2£lp 141-3; liilfJtp No, 7. 18^200; 1897p No* 8. 173^; W JW 

in ind, Fop,t 1*97, SXlii^ 439-52; Qrotn ManuHn^, in JoHnt^ BoaMtt 
jfgri-, I891p 1-13 : 0 / Afmo*f^mc iV'iYro^a 0 / Xc^um. ft, 

JiulL, two, bp 3W-40I i atplhaon, , lEMJl, i.. li>5-7 r A4^* 

FL /or tTnm J/anurffi^, i>pf, Agri. Fom^r** BuU., 1894, Np^ 11; 
Will t and 3faniip FtAi* uad iHighia, , ] 903, ] 34-47 ; A^nfro^msaDis ajid A'ftiwfofi 
FL^ C?»re4 A^. jonm. ifop. Boi. fMrrf. lSW4h No. 18p 273-7 j Wright, 

Soil i^aeferur la Btiatiim to In STrap. IfJOS, xxiv., 11 s (fr**o Af»- 

ufM* (7irc+ A|rn. /Ic#. f^onf^ 1005^ Ih.^ 181 -98 j Wood*, ^ 

OcuiaHon of Soil udfA xVilro^ftfa — PixitiTj Baeitrm^ in V.S. Dtpt. Ajjn'. JSaKua 
InduMt. liuB., 1»0B, No. 72.J . 

Birtalox Of RAblnf Mxd Jumirtlaf .— Burninfl of woedfl iti heap# 
mil o^ior the heklH ifl lote rcunmonly »>«ii in India than in Kiirope. Abflpgu^ 
triboB am fond of oulting dOHn tho troea and brual|WtHKl nmJ lirblg thw» an t3» 
BurfnCO of ilia Bail— n praoeaH of both cteoring new liuid (tnd numuf^ 
■v^Cgelnblo aah. This fa known oa /niamin^. A civilbod madifleatioa of J™ 
Ifl pulfsuwl in WeslOTn (and to soma eKtent nJaa iii Snuthcm) tndiit SSwd- 
trop nr evtrni winde iii»ldi$ nre inonunMl by who I ia tilllod rdA. This ofluiistsia 
linnaitig the aorface ooll by meona of layers of drinl irtunLiro^ loai'rftr 
nfvd weiNlit, AfUT thn hiimfng hoB cca^d, the soil fi4uJ aaSaw ploughed ^ 
imtd thuB fffiKrHl tO|p?lhor, Tlie reader will find much uaeful juJenfiatl^ ^ 
gnnlmg the prfMluctmn of nib aail in Molliiian /nd- Ai., 

Top-tfws^lNjT of Soit by irilt from cannifl and itrOAnif or by the wu 
dried-up tank#, bhiU^ etc.» ia if subject thnt im* attracted mtl^h attentien 
ffoiitly. ten-plalktetr n dreB^ng of jseat bhii soil " hoH been 

pome C4y»* prohtnble, btii it b b^arod soil of eoinpamtively littki 
iriany caMW, bmi uSEid in tOp-drafladuDia, with the result inAf the 
b^xeoiitiirid IIm» vahie. Much, th*TefcKrB, depenfia on lJi4 iinality of the Wilf 
(ivoilafi'lc. liMiiit iniiy be called peaty seal i» fonibod by the decay of inany 
tien* of rank ■ growing plonta, enpeckoily if the docornpoeitiaa Iimi h«'n 04*^ 
pluUied Hjider water, ^ul of tlait iintiire u moat vuJtiable+ | 

udvojitMgi' ftcen owetl in mimy ten ealAtea. {€'/. Pr*t* (i«d ^ 

Far numy other crapi iiiit depaoita hit^« be^ei highly carntnonded. ^ 

BjrLulfr, Hjf this nnturt' mny !»•* ment Locii‘di tlbo apeoiel rultivatinn nf j* 

in ^Lkth ImliOp nuinured with tank-aail (aee p. 7Uh '**‘*^^ /i? 

1897, No. 8, 172-3; SiU 0 / ^iWra os Atanitrf, in Joam. JfMtHf AiT"- 
1897, Iv,. 351] h^ufsa- 

Oil-mriFd fJsAr —Tha Indian mlti vatorki fully reef^gni*' value ^ 

seed cake or the refuBe af auob, hath in feeding Cat tie and ^ ^ 

grwat velk| 0 + The edibh enrlii of oil-eiJci-, much ua LLnJ44d (aw p. i5llr 
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WHffUJili (p. IBil SaJIlDWflr fp. 2m, tU tp- Csflttcn (p. 613}, Emil aiat (p^ 
flntJ (p^ 360J iut> mils'll fn^'CHJivd u I'fttHn while the othora that 

tnay bo da«A«4 aa non^ible nro uwhI Mi IlliyiuJfv, iHo moat unpdrtunt of 

tluj laltor boiiifl (Sutor-oU (wo p- 022): but Foppy (p. S66) rtcwl Xbt&nA 

(p. ISdi nuty bo added. With highly prantAlile orapflK euch aa HUgar-cano, m^y 
of thL^ ediblo cnlctii lire oeo(u^n&Ily emplo^vd aa niiulilrWr Malluian points 
pul thjit iho cilltivttt*rfl in thie roapiKit ofloti act ctgoirLHt tJieir own intomtOy 
*mo> ttw OCiStor ciok* ^-ery often fotehm n higher price thim oomD of the udibir 
cdcni W^hich they rofua® to iiae tm miuiure, Tim advantage lo liidi* of the 
oil-iH^U hein^ expraaoed in the ooualry, instead of heinff esnirte^l^ hiui been 
tepefttadly urged (Voolvker, ix-r 104), l^StJibhs labour Would be secured for 
Hiany poraoiu and n In-tger peftwtage of oako roLainod rtild ta a greater extoiit 
than at presentr vety pooeihly^ retiunHl to Iho aoih Tlio jtnnrwJ af 

thff various Agricidtural Deparlmenta 4inir| Rjcperfnjepitjil farms of fruilia have 
for many year* imat abundantly dWnotiStmted the value of the citkn^ aa opecial 
[Of. Lefttliur, f.r, 157-62; lloIJiflon, Ac. 12^-413; Irf^hnlalm, Cofsiw. 
r^iFtiL. in Atfn. Jeuni. /nd,. iStlW, i.* pL iL, 123-ti ; also nm articfo OUi and OU- 
■»ds, p. 516 .] 

PimnU aa M*MtMrwM . — AdhatOdft 26): hclprul I'ngetetiea (*Be 

pp, 61, 1 12-4), Plants with milky B*p^ aueb m Coletropla tpp. -53, 266) and 
Kaphorbia {p. 630)^ are Jipeuially pimfomsd ; the refuse of lodlga (jwrf, oee p, hTl^) j 
and many othsir such subotmteea are valued aa monlUW #uisl often marUHl 
to by the cultivntarBL Tim repulatton of fifOMiBifn. both aa a manure and A 
pouon to deatruclivo ui^aniama that appear in the flooded rice-fields, ia specially 
Worthy of Attention. 

liL MJatiotl Mmsures —Tlioagh several vary valuable mBnures of 
tbij Idiul Mist pleiiti fully in mauy part* of ludia, their value and uses 
are hardly anywhere appreciated. BoiPe of these have alrecn.!y been 
so fully dealt with in other pcwitioiw in this work that all that need be 
ni?ecs8ary is to furnish cross lefcrcnces:— 

p. 712). As A mfa hma la piwDill in iwch abundance in the 
Agrimttuml tmets as searosiy to requlro its i^dition oa a manuzu. 
p. 717h 

AartnoAfAcaf £.l<4timrs sod' mjnofffuffl' ^vlpl^ie jti ^joufvs.— (Se* pp, 18, 34f5.) 
Sir Jiihn LawOS lum pointed out that tlii? cbjactioii to sulphato of am- 
raociiA iWid oil other *" Inglily nitrogenous"' manureii, is that they use up eertnin 
Hsluml ingptikltanta in tha soil^ wluch whim aihaniated vau» tho plant to 
fn A fiinjier eoanmimjcAtaon he condeu^aed sulphato of iOniitioniA, bcwiie' it 
ri'^iiOvBe licno from tho SolEs, the peroento^ of lime Is naturally low, 

■a for exomplo in tho toA londa so a whole^ it idiould not be- liboiJ, or only in ax- 
cepLicimil cOsev. All urtlAcud numuroa hove tho furilW'f ohjeotion ttint m t'ouDtriofl 
•uojftcrt hi liesvy ndns, Mlublft immuTea nre very teiulliy wsaheJ out of Iho aoil^ 
m that tlwir iiclhin is ohon only tomporaiy i a f aU of min of only il TiTry few 
mehaa may aufllco to remove them entirely. For that occupy (ho ncil 

fuT hdof jhartcHli only, mjch on wheat and Iwtrley, tl piven in comhinotioni wrilh 
potjwih either preoefiE in the soil or iukled AS An ingjTwhont of tho FpiH^al tnimurrts. 
these dliemicol mtrogenuua fenJliScri may ba of Jipecial VAluCr (JeNm. ^foo. 
CA™, ImhiMt, l8WS>p Ktdii., 4«rt : Molliiom, !tT-8: Wall and Miuin*/,C. 
104^6.} 

M/nrtE,— The nilrAtos of potiuih and soda am both lajgely empfoyod iw 
moitumiL. In A Hlftuin sort of fashion llio Kativu oidUvalors of IndlA hero and 
there show IhAl they are aware of the VAliO^ of crude soltpelre as a maniire by 
the Value ihoy plooo on surface floU ooHeOtod near Itw hOKaestead. Certain 
liN’Jilitiwi, Bs for example FibAT, liavo bean notisd fmte tmio ininH5un>tioi fur 
the lirgn slorw of Biilt|ietm found noturally an the SOih a^d such lucAlitlfts hrtvo 
accordingly hnm fanned eentrus for the production uf ihc Aolh Bolfpetfo is 
fpeviady VAlilod SA a inonuro with lobmCiMi^ ■ngST'CAne, nrul gOf^len crops gener- 

Wly [m Baltpetrs, p. »743. [Of. Mollmm^ f.e. 11&-2I; l-oolher^ C^oJcium 

and Acid, in dyri. JowrA- fnd., l&ClTp h.^ pt. il., 

p 9 iMMH .iraanivs.-^ Pamii As A* JralnJl. sit— Saltpatre is valued not only aa 
s KUiea of nitrogen^ bait on account of its poLasK ContinuriiUH onitivntion and 
RttAoval uf crtipa anOSt, Lherefuaiiv gradually lower tho ■tares of this ulLumportant 
b^Alurioh With the return to tho ooil of decompOiKdl vegetable matter or of 
plant oahes, tito iHjla^li is to oome extent mtonHl, But sooner or later It milft 
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MARANTA 

Him AHROWROOT PLANT AnvHmHACKA 

Arrowrflcht 

ATiH Otb^na at Rfl. 71^503; Hvc ye^iins the ntlien 

had expftfii£i*>d to R3*6p2^jp36L It lu Relieved tliiii iocrrajsiMl tratSv id*J% 
to aomo extent, reprcaont the e]rpa[iisiofl in the omfiufaotnco ot apeciiJ SSS L. 
Dianotea^ the aurplusp not roquir^k for India, being exportetL Ijtatk, 
this increoae in the exports of manures from Indi* haa been chiefly 
honi Eaiirafl and Burma, The iniporta at foreign manures are m uii- linporiM, 
important as aoarcely to deaerve notice. In they weno %'aiued at 

Rf. d0p980, and in 1906-7 at He* 53,105, and oAma almost exclusively 
from the United Kingrlom- 

[Cf. Buehanaa-HjmiiitHDn, T<?po^. SUd., €le„ Kiflwf Tnd^ («L AIonEj^oriwry ^rarim) 
(niaaypwa^H Nicholla, IS9S.4fi-0[ ; Vofi!dkflt, Jmpucpe* 

ifti 1&SJ3, 0^]^; Soauen-ille, J<nijrru J^oard Sopt, k,, 

; LoaElier, Jl^nurt*, Agn. 3 ? 1895. No. IB i 

isflj, Ko. Sp k3S ; J9(J3, No, 2 ; aUo Final Rep$. Agri. €hemr, ia&7, iii., 

41^-&0 : Tho™, Dktr AppL Chem.^ 1BI3U, iL, ;H>4-L1 i BImtt, Bonajiartf 

U.S. DepK Agri, BulLt No. 3L; Woodmw, GmA* in /Hrf.* 30-Op suppL 7-10 ; 

IntL XVi„ IJ2-U : MoTliaonp TtxA^t Ind, Agri., leol, L, 63^133; Wuliflrji, 

Handbook /nJ* Agri., lOOU S02-B0 ; and HirtwoUp C^ndiliont Defertn. 

Poison. d/ Agti^ Fjtp. SiaL Rhad^ iMkind^ 1903, 397-304 j utt 

imd. Man.n+ J'uIj (ifn^ of Teo Plants L 903^ 119-04 t Roberta, £?oFrtFfi-,. 

Agri. Exp^. ^tat, CaJif. Bull., 1005, No, ITU 1-30 ; also Buli. 1904* No. 

159, 1-30; Pr^. Board Agri. 1900, 13 -4, 117-20; Eiptr. Fifrtn, 

[aU Pto\% for pafft docjidci); Co^mFi. PiriiL, axUmaivn flcrfw Bepta,, ulo., iaauml 
by tbo U.fi. X>apt. Am, from 1903; l^pi. Land. Rf^. and Agn^ ^fadrao, BwU. 

No, 3L] 


MARANTA ARUNDINACEA, /.iiu**; Prtiin, Benif. Btawia, 

1905, 1047-8 ; Scitamtne,^?. Weat Indian ArrowToot, tikhar^ f^rkil, 

Oforui^ kuaka wjrWleA, iiria mam^ tavfihha^ pm-ftira, etc* A native of 
Tropirjil Amerii^a and of the West Indies, cultivated in India, It yields 
the genuine or West Indiaii Arrowrootj eo called to distingniah it froiD 
Ikst Indianp the produce of Ofrniivfj p. 444), 'mth. 

wbieh it ia often confused. 

CoitU'Mltaa .—Tho cultivation of thi* ifTiiKOme i* bripUy w follow i—DriUfi aro 
mads about 3 Or 4 bieluw dcap and 3 foot apart. Dn tbp root* are planted 
In May, at a disitanoe- bf a foot and a Judf aport^ and oov^cwl over by earth. 
All the plant# grow, they ehoidd be earthed np in Iho taina way aa potatOin, 
Tlfeny roquira good-, neb bdO afid plenty of watiVp. wbitb iUoubd, hO'fBvcjr, bi 
withhold for a moatb or two pra^iotM to gathering the ensp (Birminger, Aftfb. 
(Sard. Jnd. (cd. Camoran), l43-4]i. Of Cottaek, Biuiarjoi alatoa that it gmwa 
Wf]] on ratluFT aandy eoH, and at Bombay, Waatlfow rainarka that a# raganlji 
•ftil it ii by no tuoanj fMtidsouB, "" Uiuo altmii at Nariad and loam and iday-loani 
at Pooua bring eqtkaby nuilablo provided beaidly nmnund aod irrigatrei,' 
Flf^worSng take# plaro iti Augimt, and in -January Frbrtlftiy l-hc crop miiV Iw 
taken up, Thfl maturity of tbo rhhtomafl may bo iHHWrtaicfid by the 
ihiim of the lea^'os. In digging Up the crop it ia impowobte not to iMve twhuid 
■mall portionft of tba rbh^nH, and from thoao fzvatl planta apringi, ao that it is 
ofton aiHicult to crredii[mte the plant from wila on which it boa b<W once^ grown. 
The amallcir rhf xoinei und the pointed mdf of the larger one#, an which the *' eyw" 
era aituated, jboillii be for fnewh planting, Amording to Woodrow^ the 
prodiieo bi green tubera is gmeroliy fi to 7 tone per Acre, though over 13 tom 
have boon pruduud at AceordinE Niehelbi the rhixome# otmtam 

-9 per cent, or oven morr of etarehp and in Natal ut W-uch. aa n t<in of artewToot 
hoa been made from the rhistoiiiea derived from an am. It U geticroilv said- 
Itirtt cultivation Whould not bo attempted; m loe*Iitiea ronsOte frotti a libernl 
■upply of wnior, einee irngation may not only bfr required by the erop, but water 
is HaentijtJ ia tho manufacture of the arrowrdOt* 

■Tfsea/jci-arr-—Tba nketbod of the orruwrooi if siinpl*- The rhiEOnw* 

after being well washed are scnlped with a Icxvifo to rtmavn th* rind, and at the 
■ainetiine djaeased or-irnperfectly forTTbed portiorui an piekecl out and tbn>wiiaway» 
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iTmt KTJWi 

Hum In4ufu 


Tlii^ fhisoinRi ATP ilkcn ^>luidi?t} id puJp in h iiiortAT cir rDcJuv^cl Uv lliAt mudJlian 
no n Ep^uEf'rp TTw pulp in then thrown ioto il vcfiaal of wnt^'r, which WnnM 
tiirbkrj nr milky whild b portino of tho pulp mrnniiu! Hunpend^ a* flbroud tuMu 
TlitK Hbroim portion is lirtixl out, rirkBod, pounded onco mors mvd gigiijiL Lhn^iro 
mtH> witter, lifted Out n sOoond timO+ rimm^ and thou thrown away, T1ia roLlky 
lotjkiliiii Iluid thus obitunod from ihooo wveriil wonhin^ is now wl rolood Ihrou^ 
n fVNWnn ninth to romovip iiny pnixtieldE of tho Bhtv and otbor tmpimtRa^ tlw 
liquii;l heiikg thiiA posst^li into luiolhor vnaBol, luid whra I he oediment [vhm «>Ldn|, 
t|io watftr iA gently poumd off und nl«m w«ler udded. Tliis ia o^in flllited op 
odd ritmiiird tliit>ii|^ n fuio nloth» 4iiid, on HOtllin};^, tho wiiter ia lutoo more »»- 
ftkUy puid |;]ently driuTted nway. 'Ilin BodlmOnt iKiil rrmniiui nnw roEMwta of 
liurn omawmot, imd is dried on alionts of paper by eSpnaum hi the mnu md 
priekot I for the iruirhet . 1 1 in n toalelosi iind cv>lonrJni9 powder, whkh Tubflit 

Fm.i A|y:ikon of 04 fvtlstHtteifi of pure atArrh jponuf-OT. [Cf. HonAitwIc, MitfKK Trf^ 
(WinMm And Bm-lHEr, tmual. )k I tK>7i 4^-4.] 

Tlio | 5 e«fciiiio Woht Indian armWToot mny ho mailily diBtiiigijialbisd frem Etut 
[TTLitoii by its pnro whito Odlolur luid by itn aWoTlinf; in boiling wntirf, [Vf. ^rlilbum, 
fir, Cimmr, 1@T3, £i., 207 j De Condollc, Orf^. Ciifl. NI-2 ? Mnsnn, 

liiirww* and /lif People (cd, Thilwbiild)^ ii.p 209 ; NidiuHji, Trjd«wJt ^rtp- 
Agri-u 1802, 278-ft3 ; Si. FfnernJ Am?1fiTBo#^ Krir BuUr^ I8&3, IWI : al*J fifTwitaJa 
jfiwernof, IftOfl, 50; iVfflrtM/. o/ .4TTOif™P^ in Ccyfort, Tt^p. .4j?rMt, Feb. T, 
xi^557 : Umlgn, U*fftd Fibre FianU &f the Mbrjd, ] S^7, 23S : Semlof, Tnfp. 
Agrik., ii,, 747-60; Woddtuw, 6W. in Jnd.. IJt03. 480^1; A. W. and 

at. W, nlyth, etc., lElOa, 141, 144^115: A^. L<Ag., 1W4, No. 10, IW; 

£. A^ri. Ffoi. Puyji Chuuds^ 1»04+ iii,, 757-S,] 


D,E.F,p 
v_p 1&S^&2. 

Rajniabal 

Hbmp. 




tl]L44 ilTO. 


M ARSDENIAp Wr. ^ FL Br. htd., iv,, M-1 ; OBtiiblc, Mm- 
rt»J&4v 4&2~3 ; Prainp Bang. Ptanis, 1903p ii+p B95-6; Cooke, Fi 
Pt€ 4[. Bomb., 1S04, iu^ 105-7 ; 

M. |E«yiBl^ Wfffkt paihor^ tar^ ^Tri, kumng, j^Adn^Ut ekengorif 

A climbing shrub df thn Hinnduya, from Sakkira wi^twarda* pseending to 4ni- 
tud« of Tp0OO feet. It yialda o Ebro from wbloh fiBbmg-nolnp line* ond^tfong wp* 
ATD mAnufimtured, 

M, tenscIuilDL, Wffkt Jk Antt.; Rajinilhfil Romp, jiti (rAiiOn 

yai% ote, A eHrikbing sbfflb of tho ^ub-HimAlo>'An tiwris from ihr -l^o* W 
Nepd iind oKtending Boulh to Oudh, Rihar und C'butn Nagpur ; CmttPget^f 
and Upp&r llitnvm. ^ 

The bork of t}]A sfcam ^vldii a voluAblo FiBBja^ which wa* ookl by Koyw “ 
be tho oocond iseat in Indim. Oy the hiJi tribea it ia U«d ehuofly for 
and netting. Tlia fibre Wm exominod in Iftfld. by Crus* And Bevan, w^ 
tikat it wall of cxiselimt quality and in point of iinisifM and duTability 
next to rhcA, More aftcently & Bamplo wmji wnt to %ho bnpexud InstiEuI* 
exoarniruitiocL II wrpHi found to contain littlo or nO UgnocodiiJoW, tj* ^ 
oxccptionnlly roauteut to tlio action of alkaJu. The raraarkrtble ciuahty ol 
fibro was oioo ahoiATi by tlie unuimaJIy hi^h per^wntago of eolluloia find bj 
large incmiBe of weight on nilratioa. Tho leoifftb pf ultimate Sore » 
found to bo (0 to 3K1 jnni!. 9peeJmena wnni *iJmi BubluitteiJ to leading 
fibre hroknrB for oaiimmitdol Valuation, fine reporird Ihat tbo 
abort, wafl of atrvflgtb^ and onoUker that it WAfl yvty strong, but 

Tbo BomptCrof a length of 12 to IS inchoa, wm v^uod iit £IIi to £1^ 
it w'ufl s|at«HL U fibre 30 lU 33 inchtn long could bo aeiit, its vnJtiC would fuepa™/ 
bo £35 to £40 per Ion. fn view of theeo facta the qiHlStion 
iLirenIe in cult Evating the plant might not be undrrtakon, ofld whother ™ . 

CTiuhl Ijo aueeeoafuTly tfratetl by machinery. [€fr Royhs. 

1855, 304-fi k Dodge, Ute/ui Fibre Ffooli of tho World. 1807. v 
Ffpt. on JfarArfrnin tirtociefima. Imp. /fuC., July 0, l£)03 ; Agn^ Ledg-, 

No. 8.] . ^ 

M- Unctarll, JT. Br.; ryom, riyonop brli ^uu, irtai-wiraj, etc- A large Clira tang ^ . 
of the dikktui Himalaya, AoBoni^ the Khkoia hilbp Nortliem 
Oirean. This opecica ob^ yields w fkhce, lukt ja mom 
accoimti of the indigo Dvx yiahlEKl hy the ll^Avca, At t|ie beginning oj ^ 
tiijy Roxburgh lecominanded its culti n ation, but not^ling 
done, nec luu tho value at the dye beon eomtikarcially h»twl. (See wu^ 
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MATS AND IWATTINQ MATERIALS? Lorijit PI. 

(civw Ibfc flf mats And matting materialB) [ in Jourrt. 

8oc. iflif.. 1857, ix., 10 ; uLmo IS59, x., ; Rirrlwooci, InduM. 

Arts irid., J880, ii., 223-1, 298 ^ Mnkharji, An Manuf. Ind., 1888, 307-11 ; 
Jmrn. ind. Art uwl Indiai., lS90p lii., 31 ; (See, Fibrow MaL 

Fb,, 1891^ G. 7. 10, lip 14, ; Japanae F(f>or in Jtmm. Soc. 

Atis., 1892. 919 ^ Watt, Ind. Art ot DrMi, 1003, 447, 

Far itifonniitiosi reganliajit isroYcn niatfl, the rijatkr should couimSt 
Ciiipetfl and Rngs (pp, 271-6), and for tlio ohicl fiiaitini 4 nuilcriftla, tha 
iiil below. The mmt famous oI the so ejille^l ruaUt are tlio gtMa-niatj^ — 
(fl) of Fdlghdt DEI the Malabar Const of Tinnevelly, and Gao jam in s^uth 
India; [b} of Midapur And Cak utta in FctikaI ; t^io itilalpaii nints 
of EMtern Bengal and ^Wain (Bythct); (d) the colt niaU of South 
lodia ami Bengal; tbo mtinj inata of Alkhabatl, Agra ami Delhi 
in North lodia ; (/) the daite- and other palmdeaf matw iisuhI aU over 
India, moinc c^rcinlly in Wcat-ftiti and Boutheni Iiidia in llombay 
known Bs irAnrhi niata; aini lastly, ivory matSp woven from stripji 
of ivory so fine that they resemble the HtrAiidtt of aitalpaii (see Ivoryi 

p, 608}, , 

Mats or rather screens nmwie of the sweetly seen ted 

are hung in front of dooiHi eto^p to afiord sharic and to eool, by evapom^ 
tinji, the ai t wliieh paascs through thei t jnoistened texture- liamhoo mats 
are manufaetiLceJ here and there all over liadiUj and in Bengal more hsjj^j- 
allv dbrnid ntata (tho^o constfiicled. of reedSi see Fhr»gHiit« bellow) are all out 
untTcrsally used in hoitw-conKtrUrtionx The traffie in darmd mats must 
therefore, be very greatp and give employlaent to a tar larger number of 
persons than ean be leamed from publishea statistics. In some of the jails 
aloe-fibre mats are produced and find a fair miarket+ while eane mats arc not 
Uneomnion, These are formed by selected canea bei^g placed parallel to 
eArb othtir and bound in position by cross-tIcS- They are exceptional^ 
strong, and specially valued in public oJfieea wbere there is much trAmr- 
Tte Inllomng are the chief matting materiala of India - 

(•*«? p. 451, In tb* Pitajib* tb<^ libra of two sponai ui ft g! 0 *id dwii 

nwd III jaiUs for Iiukiiij; daris, mat# oihI rop«- It it J^iitifully WhJlO nnd mkOH 

ily* much better than even Munf (Jfa rww), but It is neithor wQ stroiiA: nur 

■o durablo. The pkiDt it h tiow (pwWrr aoil Unbto to exhauation, {Qua, f-e- *.] 
anindioirfa tufrmeUp Itoe Bunbatii^ p- 09J. 

Bunfausa Tulda, (no Bwbiua, p- lOlj, 

CiJimua— C«n<ft Biwl KaitJUM (se* pp, ^ 

C 33 ao«yne dtebotonw, FC. Br. vi., : A^, . HfUSC, No. 

f S : Nwbet, Muima uiufcr Brii. oad jGr«/eri, JUOl, i„ 3H5 i 8idXiiiMTlfPHK 

ffudtfe-tidia, murfcln gedumihi, bhiuira, ote- A WO^y thrub of 

Kutetn Bongfllfc AatHizn, Burma juid thw Malay Pci\iiitala, It tbrivw on tiioitli 
grouaJ , which DPcd not be speeudly px^ptwod, and it can ho repowtoced by CutMilgH 
it well as by LronffEihiinlfttion of _ p, 

Frciiw tJin wtemS ftt* propftred Ifun laniuus of cool mikUr ror 

llip mtfiM.fit 4 rtM» of rtio fiuewt iruiLi, tb* muffti thould bo cot wlien one yw old, 
'Hut BpUt ■toitu m ffiiponid WT! nlh>ut 4 last lou«. of ha tncii widu, 

and iH thin «• futper. The »»^nifEP ™ of tlw when IuiuJvihI, ia about 

that of nn nrdinikfy doklbloW. Owiri« lo tbsir eooln™ they sra imicb usod 
during the hot weather, both by EurOpotifui imd by Nsti'i'WiT bcifigplJMied beuontb 
the beddiikc sheet#. As a historii? fact of name mlcreit it nisy bo lusre^ roeniHoitftl 
that fonurriy tho riain corridor of UiC Eajt Indiji HoniC in Loadc^^ 

Lnulou, is H.lid to been, linnd with this lusttlng- Tlwi fjuiuity id jinlg^ ny 
MknftmHo, vnioytlUkAfia oml fmcnw of teaturO, and it is a^d t^i vvvr ™ 
imootbrat »vm n Mrpont dmuiO^ glido, TTw pdcft y*ri« from R^2 tbe 
Ooininoa tort to u much as ft*. IQO fur the l^t qiubh'tio&. The chMl proQucitlg 
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diflirictfl Jir« FundpLiTp Bfekargunj, Tipppiifi mid Chittn^nfl in Euatefn Beogil^ 
flylhot fmd Caohar in Assamp and Hcnzadn in BuriniL. Thn mdiUlry b d^^iokt 
encirt?]y CQcJm&d to wOmnn. It hu boon aui^f^EMtod mara Ih-on nooe tlul IIm 
£ bre> would mako on UXcfiUent ffUbetitnto Iof the PEUiaina OIkTS in hat muaii^ 
f actiire. Th& plant bIki yiolda a ptth, which ia diflcnrdi>d by th^ mak^ 

bu t which might well be employ m eh n papeir iimtcrini if in BEiiEnHi] 

quantity. [C^/« O. W.^ in Capiial^. ApnJ I^L] 

€ooq& nufilJeri, (»o p. S&Gh 
Coryplu umbruullfera, itrur. (m p. 426). 

CrvtAlATtl Jimwa, tinfr. (fKW pp. 435-0). 

Cyiwnu tB$vtam» eio. (»o pp, 407-0). 

Hedyctalum ipisatun], t the kap^rimhn, vtc. V» 

lenvec cf .tiue plant (uv mAde into the Jiloeping-runts employed by die hiU tiibi^ 
where the pUnt ie at oil plonllful- 

HlUscns tOlueiu, i-fmM.; & large and abiiudmit buab and affi^ifdA a 5bn 
obtainable by n prooeis mueh loiii tedious tlinn with rrvoet other Obre-yiakting 
plAikto—A Hbte which woiiMap$riMir well adnptod fur the tumiiirMrbuje ol msii^ 
ropod^ end pcisthly Also paper. In the FanjAb it is oremiioiudly BmpJe>-ed is 
the cooftruoftioD of cAe/piiM, sixifke ot carts, ecots ot bulloek-wAagDiM Bud loati. 
In New Caledcnia (ui4 Tfdutl it is inavle into fLiliing'nels (nee p OSO). 
Ifchttmum an^inUfeUiuu^ NMk. {am pp. OlU, H05). 

Junem tfltaiti, FL Dr. Ind.^ vi.p 302. Thia comtumi KLimpowi nuk 

is found in thn Sikkim Hmuduya and KliaaLs hilla fraui 0,000 to 10«000 l«t. 
j. «i«i#rUA. fere. which ta not- ufilikn the foTmer Bpociee, thouflh dtiEkf 

and darker, ia met with in the Weatf>m MimolayB, Nilipri hill* and Ceyka 
Ttpe Ktim|>eaD plant £a in cDnaidormble vogns for the jnaxiufACtlini ot basket 
inale And Cihair-pwits^ and it ia miggefUed that frumlar uha might be found f« 
one or both tqieciOH in IndJa, wh-ero they are at praecnt entiriffty noRJecEad, 
Mtlocsona hejilbiuoldeer mn. (bm BamiFiiia, p. 103)- 
NaEiueihepS EUlcliiesna, w Wrf»(f.; FL Br. ituJ., vi, 420; Gamble, 

I fid. Timbt. , 733; Fauccjc, Tlie mAtFi", kitu, etc. I'etiaUy * 
ahrub, but occasionally develops a aieiu 10 to 14 feat long. It is nai mtk la 
Sind and iha Weatsm FaojAb Afl well M in Uie Ktiram Valley and in 
many acres of eountry about Hamai being covered with it, and oock^ndiiig tea 
hilla Lo feet above the aefki 

In former tim«i it wss ccmmoii all Over Koh4t, but railway ixnalrttctton ^ 
led to an increAsed ea^rt to tbo Cis-Indus dutzidap mid Lhe mure essLly avau™ 
masri sopplice Jiavo been cxluiusted. In 1332 njensurea wmti taken to y?™ 
the palm. Ill* gisen kAVM are bsaEm out with a niflUeiv and the flb^ obtafflM 
is uj»d for matting, fatis, buskats» hals^ nandale, not*, etc. 
and mats procursdi at Honnu Oro famoitB nil over tlio Western FM|4b, 
ki also made femn the slcmt and leof^tnikip thoOgh apparttitJy it 
strong. The Imf-bud^ young injflumccmce and fruit ere rAteo^ and thfl^jey 
rc^kUXled as a purgative medfciuo for oaltle. The weds ore ULsde mha 
And exported from Baluchutan (Dwmhlr) to MecCOn Tlio pries of mam mstti^ 
in Fewhawtf is about Rs. S per 100 eq. yards, and iEa populArity tppsart to 
iurreAeiug. 

Wlp* trutlcsiu, Wurm^.i FI Bt. Ind., vi.p 424; GainblB, -Van. Ind- 2*"^ 
72fl ; pALOczjit Thie f/ofphal (Irulth g^poiia (Iw.v»ll, dffAPi *1^" ‘ *_ 

cmepiru; pagnrisUA pAlm of the Siindribanat Chittdgeiig. BtirmA end In*^^ 
dsmoniil The old i^itl oro largi*, tho interior being Jwd like ivoryi hjn 
parent; they A» earrisd to the eea and hosted to great djistaaew- 1 
fttalk* fire US^ to help in hosting; sioidrt togs in tho SiindribfWlSi msls- 

hesta. The leav'es are vosy Lnurgely employed for thatch tng And hi ^ 

In the Slralta Settlementii they sps uperi for oovorltlg curnrottea 1 
ohtainod from the iqwtbe fas Linflchotsti obwT^‘ed in 1308)p and. the c^iSLtaa* 
is edible. Gamble stat« that the trods in ^pal$a leaves in the Sui™' 
amounts yearly to about 135.^000 tona, valued at nearly B*. IWxOW' -Mualn 
Orya—Rice Straw (see p. In KuUu and HAXarSh itiats cal«“ 

lond pjlkt"ndi\ as al» itring,. aiv made of ries-straw, Mlai-likt 

FVulAnuL tbs screw-pinea might be duscribed as a gen^ d 
svemwi trees er ahruhii, olteo sc^dotit and paasosaod of ouplQ'^ 
jLeriiil roots^ They ore met with in the trioist tropical regions, ehieny | 
and Malaysfi. Hookor {FL Br, /pid., vb, 483-7) deMfibos eoifw wv™ 
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CHIEF IIOJIAN MATERIAl^S 

tpQC'iiM. and. mflntirfcrw mAAy dbacurq tcKrtn*+ TSms only of poomsmin 

viJoD iDAy bo said lo b« 

P. LfjtJt. f. tP. ffi3icutaTit, Lon*.}; thA ife^ura. k*iukt. 

)twjn, eaUhapu, Oto. Conltnntt on the Bwidy CWU 

of South indiB, Buxma ofld th& Andamnn*. It tarmrn^m^ juipenatrUbJo l^ekota 
in iho tidal EonaU, njid (ft axioiuiivcly povm u a plant. It la aka 

■pociiUy Daltlvatod in pardana in India Oil aoooimt of tlw fragranco of 

itTipiliw Of flowoni. -niww. tiod up within tho fpw adiaoont oro Hold 

in tho rUAirkot towna^ and may ba no™ in Phopa and at tha, rauway ataliom* 
Tho WOftiPll w*ar the froch flnwara in thrOif hair and unCr thsui an offorin^ at the 
lompWs From tboni k «!» prflpMod hivra, porba^ tho moat oharaPtoi^Uo and 
moat widfllv uA?d porfunna of India, Tho soft floral Iwvas ^d puJp Ql the fruit 
arfl 'alao oatoh. Tho Ibovim afford an oicijUant flbro tjt hioll ia ompioyod f. r 
nola^ iAchs, bfualiflo^ mala, flto, [d^ MaroO Folo, Tmiyf# 2 ^ 

nuohK, Anittuu ^KsirU, PL, Ifi05. 2Sd; Ain^i^Akban. (JorrOttp traMl i. 

fi,, I2rt ; Forjrtcr, PL Ek., 1780. 36^1 ? TStcf Sh^tef ^Playfair. tr«iaL), 141 j 

Ind. Hmp Drii§^ Commit i.* 180,] 

KlBnlSp oe^'firaJ spocioo (aw pp. 834-8); oko Batkurt- and W|ck«r-wflrlc fp* 1 15). 

PhrftffmltBs: of the r«4a proper Ihero are two apo™* 

(rftk or ddmarnK met with in tho mnrthWMid an tho manjiM of Iftkw m North- 
W«± India up to altitvido lO.OO* foot, and (nala, mil, nar^ aer* iattnff, 

Inrio, etc.), found fn th* awempa of tliP mart tf^pi^ India, _ 

Tho formot k oinpb>^ on Iho DaJ Lnko of Koi^mir w tl» rad^ thnt wn- 
fliluto tho fbLtndation of ombankmenta tktld floating klfthda. 1™ emma of 
both apeckw ar* oxtenflivolytltill'wd all oww India m the eorurtmot ton of chairs 
imorhiu) and ha^keta ; Ihoy ort alio u»d for lul« and the tubw of 

ttneking-pipea (AaJtuAah Split opoU they am mado mto mnU, wi thne doll- 
•tituto ona Bt feairt. of Ihfl aoiu™ of Ute dicmiid nlAte of Bengal. Thsmo axv pn>- 
duwHsi. theoply and in groat aliundenoo* being univeraahy emptoyifd ill 
ramfltrtiEJtkrtU Thflv am akc ylUiwd ea lining (dannage) of smpa te prut™ 
and iaolete wurgow^ eml tlicy might with aHvantage » \ , 

inddo of mn roofing, llie flowciring aUlka are bOAtcai out nod ofFord a Twdful 
rep6-fibnL Id Liaboe^ P<mh. Grtu*.. 118 i For. Admin. RtpU .: SoL SvTV* 

Ind., fi,, 165. 240. £47, 3fi0.) 

Piaadortachyuia (hw BunlMO. p. 104), 

SuMhar^ ArtndlnBGflum, (*w pp, O2E1-30). 

TachaiiJIa laccOt " ^or mat* tiJada of iao, Wider with awumt given by 
mr4^wid {Indwfi.ArU /wd-, isao, £i., 325-1). A thread of Ian iaweundamTi^ a 
itick, and. after drying, k drawn off tmd brokwi into awtioaji of throe ot four 
lunw each. Tliese nm then liukoiil logather into metii of nil wrta of vonogaM 
OfttourjL, 

Typba ; FL Br*, vi., 488, Thane lure three apodlM nf Bowl MrtW, 

IiIl(T 3 hiint Gnu* or Cutk toil Bidinuh. betwmfi whieh. for the preeenl ptfftKsa, 
it ta hardly nerewary to drew distinciionii ainco their propertlre and 
a« praetically Identfcnl, Three are known a* T. aMorr^tmfau the Ifctta ot 
Uppaf India; T. iirl mh, the Zwrd, pan, rdmaWMif etc.; 

atid T, jr^jE^xuiv k!i>jl , the pitz of KaahEnir, ' 

Tho culhiK. iL« n.k'i llio leavM of ell thrw forms. eitenaively uoed m mAkmg 
slevw, thatohing huta and boua^beati. and in the leanufael'ire of mota, rtpw and 
beakeia. In SLntl tlioy are also eiiiptoyed in tH» oonatnietion of crude boi^ 
ualled | 1 >^^ ilfto fioiiitii and buo>e to aupport ewimmera. They art BlMch ™ucd 
few Iheir long roots^ which bind looeo aoill and embankmiiota. The ptd™ “ 
ragniorly coUooted, and on the Indus forma a fairly important ar^de of fond, 
being baked into eakee, Bboduil (fiepf, £«bor. ii«f. ^ua. (ladiMh Sac.), 

271 hna H:i%-en the rwlte of hla ohendcal BiuiJyBia of thia ortmte of f^. It 
^■ontiiirie oarbehydjreto'r 44'5fl ; iLlbumiiiotd+ ) ^h76 1 cellulosB, i 7’ 80 ; ou. —"7*1 , 
the balance oab and water. Tbe young aboote lind tondcr reOta art okc* ratea, 
and the lower aiioonlimt porta of th* triiiting ipika, aoolwd. in oil. Me ttwd aa a 
timih* whilat the down of the ripe fruit il tnbeod with inOCtar oA a binding tWOtWtaJ. 

Tha Tuahoa ore aplit and woran into oenree mate far oovwilie boati and iw 
makbig vraJIa or partitioiu of boiuHO Tl» Jeovw olao^fljid a ptir^w m tbe 
eonftruotioft of eofl matting a*, for ffiicompte, in EuDu, KuinAOfl, Sind and ebo- 
where. In the Ponj^&b, f* jpwierally adopted oa a matttug matwim whrtl 

aiasri (.v«i4iiii,rn«^ji i^i not ovoilablD, ![f7/. Aipi-i-Afcbori (Jorrettr tronaJ^ h 123 * 

771 


MATS 

Moterlale 


yirtnaw. 


D^t& 
D.E,F.. 
vL, pt U 
aie, 

Eeeds. 


caialio 


f}am£. 


Uur^. 

lAfi* 


B.E.P, 
pt, iv.^ 
aOT^, 

ElOphaJlt 

Graaa. 


■Sham 


EdlhEi FoUvo. 


UfivUr. 

u-hM- 



MATO AND MATTING 


MHDICAGD 

XfUQ^riie 

Tfffff/ (Pla>^fnir, trKtu»1.]u 3J ; G«s^ M^L Pb., (Spl, t* 

Dod^t^r UM/ui Fibn Ffnniv of the Worlds I8tt7, 31D ; etc., j 
KBjlfl^lcllAl. VsUv^Ha xiislllofdes, It^fs tho i'ha^khoM (sep p. noli}* 

Trade. Trmdc and —TJit MtatiMtics of limU ami p^vi^n Ln 

tho annual oJBoial returns of trade exclude Coir MuMuructuna. iiiii h 
i» not uliown t<t wbafe extent they incltide nsata or other tlmn >cras6' 
Kxp^dJi, piat«. Tlie iilxFOitTS to foreigii countricjt during the yeans 

to 1S06-7 showed no great Huctuatioii in quantity tut u rt'inarkAhli] 
undulation in value, dilc perliaps to the demand for chrap goads n 
one year being i^iipplante<l by more expptisivo artirlea in the Tint 
The higliei^t rceonled value was Rs. 2,41,887 in IDOO-L In 11N53'4 
the aTuount stood at Ra. ^^701 ; in 1905 11 was only Its. 27.2fi7; abil 
ill l9<Ml-7r H». 47.017. Madtnis has tnote than half the trade in 
but T«aLuK!S leiw in Value tlinn Roniluy* The re-expeuts were at thnr 
highest value in 1903^ (its. 26^234)^ and rrpTCflcnterl chkHy trtdci Erom 
ZDieffiil. Bombay to East Afrit-s^ Tiirbey-in-Asia an^l Persia. Of the IstPora 

a krgie share should probably appear as Carpebs and Rugs^^ ag^ for tjcampte, 
the supply [5^ per cent.) that cornea from ami Soniukltl- Otlwr 

conaiderable contributors ate China {Hongkong) and the Straits Settle¬ 
ments. The highest valnp In the vears mentionctl (1899- 1£*07} w»a 
reochtHl In lh04-5 {Ra, 2,94.182), and of that Ra. 1,52,782 and Ka. 49.473 
were taken by Ikitnhay and 8iiid. 

As regards Coir Manufactiiriss {excluding rope and pre^nmahly 
inrluditig stoiiip proportion of articles other than matting} the trade ii 
abnost entire! V concent rated in lifatlraji, which in 1903^ exported ta 
foreign countnea mme 473,281 cwt., valued at Rs, 46,78,050. chiefly la 
tho United Kingdom and Germ an v, the t-otal foreign trade of aU ptaiiinca 
having been 483,355 cwt*, valued at Ra, 4T,90410. In 1906-7 the 
ports from Minlfas were 552,703 rwt., valued at Ke, r>5i24454, ajjd ^ 
total foreign trsdo 559,329 cwt., valued at Rs. 56,00,268. At the 
time the Madras Presidency contributed to Bengal and Bombay a ftidy 
krge quantity, namely Rs* 9;<JO,000 w olih. [Sec alofl Cocos 
p. 362.) 
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M E Die AG O SAT IV A. FL Bf. Ind., \l, 90; Pfaiai, 

FInnfs, 1903, j., 414; LROf vino!;(.« 4 LuiertiCp F^trple 
Alfalfa, cil^yfi-yaicu/A, #pcMfa, s€bisij ifUFWfb^i btdfif ' 

etc. ■ d 

AtM^ordiiiR tD l>o C^unkplle, ITms pl&nt i« it nittive nf western ten]|ier»te 
k finind appor^utly wiki in AlRhoxiijitju:! und llaluehuljui. Stoui {4 
liKlTii 130) Jipeajcj* ijf it ibf ^xLeiurivcIy tuItJi^itled itt KhetaO and in^oT 

It Bf DOW largely giowii in niany paHJi of Todiit and afTords 
lor harm and mttlfr, if gitm in medrrailud. At kaat two varicti™ 
vnted^ the Kaudniluir and ibo P>erMan er .Arabian. Tim latter i* Oie 
onlmnrily ifwt with- 

‘la tlwj Poona diiitriet> neCording to MoiliwU. tlw |V. ^ 
for Bowing i* oitltcr early in tlis mini or botwwfi October mill 
tho Dortn of India. &oin the piidclle of Ocinber 10 the iisidiile of 
The price of seed mngen {torn Bm, 0-U to Ra. 1-8 |?ce lb, 1 !^ thi# 

rneil^ of nowing is broadeanting on a clenn. weUprepnTMl 
method tha dold geta foul by dnoftrrooted j^rauea and Other weeds^ atld tfw • 
foili when it OuJ^t to be in fulE vigour. A Rood Tiiothod of 
followup—^Tlie field alinuld bo well liloUglied anil into a 

unootb, fllaun eocidition during ttie raimi. In Seplemtiefi 311 
oere of well-decay h 1 farm-yard manure slkonld be given. Tlio fortPfl 

be ev^y spread and mixed thoroughly with tbo sod, Rklgus am ttieti 

TTS 


MEi^NOBRHCEA 

BUIlMliSK VARNfBH TRKK usitata 

XtAcquAt Wa re 

^ Ip inrlm pp&rt, on tho AH>dfl atd ppwh ^lU lb. par in 4 gr^ve 

ilic tpp, 4U1.I.I eDvcred by not mom ( him 11 Pf UtiiL Fn>i|uent wqteripgi 

wu lUMTCtfeutry dtlrilqi tin* firrt fprtnij^hl. On iT»Pdikini «4E, imt'pmo grcwp in mo 
who%^ lEiminpr PLiqitfcrt* Wn tar every «ighUl iIav 'm iha pgM Kddon^' every lixtli 
d«y m tbe bet wDAtber, luid pftPner if tlic’uil be light. \^'4iter hIidiiIlI iil»i> bo 
given diiriikg brei^kii in tlip mniupon. It rcqniratf Iit?pr4il Uip^drv^ing al 
UttH'Viibi, AI IrAtrti 'k iPiu of wall-rot ted fnrni'yarkl nHiniink tihuilhl ho Bpplipil 
every tbini time the orop ie tTnt. 

Tlip prinvipol obioet oJ tlw rid«i3-4md-r4W>w flyftiDiii ie lo lowp itio deld tlcwuk* 
puaen the fiirrown run rvw'ly he W^wj emh tinto the vrep is cut by luilng An 
erdinsfy hulJfHck^Hop^ A rinip wpl bo well cetahluhed in nix irionths^ nnd aliuitld 
lael for ysuTfl. yioMiikfcf st Istut Um cuts per omsiim. Tii tbe heml ztw|k|t4 

obtamnd on tlio toons Fnmi wero ns tollowsi—outlum per iHTtv 3t,Slrt lb. £ 
vnliie per rup£?e+ J2tl lb. ; roit of cultivntion re*r ft*- l^-3.-S : vidus o.f j]p>- 
diarp per Fwre, lU. 205-2^. [Cf. fb’htliOiUp oy Tor^ni-Tozzfai^ in Journ. 

Hml, 6V., IS^pSplK.. I3fl: Dp Cmid.dlo.fJr^j. Cuit. PianU, JftM. iOli; Burke. Primrr 
ott Cuil, i^Miirrrti% in ^[efrui Prr*i, IRftl ; V'oeleker. Improp. Irvi, A^rim lH1>3, 

I B3h 2tl2. 240 j Dulliio niitl Fuller, F*cidl and Otfrdm lii.. & I ^ ftbiltirtun, 

.itpn. Ledif.t. JNo. IB e |S94* No. ; Leotbori^ C^riaitne Arid, podder*^ in 

Jjrn', Lrdjf.^ 1»03. No. 156+ 174 ; Smith, iipflermr, Bepi* Fonner'i 

ifu/l,, ISftS, No. 3L I Alordiuid. Not< 4m Vu^k. Liictriu. In Dt^. Land flee, ami 
Affn- C^ FfOi\ BhU., Ilib7+ No. Cswiipi>To* ^Tjcpfr. Farm Repts. „ Jourm. 

Btmrd A^m., J^rl. 1S&7, iv., 218-^21: June. IBDU, 3D-i4; ItWl. viL, 4li3-8 ; 

UollHon, rscl^PolE /n4. 1601, 22S^33.) 


MELANORRHCEA USITATA. ii tfll.. PL Af. liar., i+, 9-12, 
tl. 11, 13; //. Bt. fml, u., 25; Wfli:t+ Knt BuIL, ISOG, 137-47 ; aim 
Indr An of DelhL 3003, 218-24; AxAi-AltDiAcEAL A lan^c dcciduoiia 
tre<i o| the open forests of MonipUT, Borma atld SiAm. rars in dry foreata. 
li is genemlly knowrfiiii Thf Bithmesk VAftjiisM Thee^ and by the following 
v<!m4M:uIar namia^ thiUL Meti, atif^n^ iioAon^T etc* {S«e Semecarpnii 
p.981.) 

In odditian to idTording a useful Tuuiatt^ itr yielda n nnttiral \ jilsnusu oi 
great intorofit nnd viji34, nnd oos which lusy bo c^Hr 4 «OtPfiHPE| it# lutving origiruil«d 
■overnl distinct indiutrial and nrt eoncxpliocS pocuhar tP S^Miia 

anil Siamese. In blayraya tho propikmtioii of tlko cruilo black vurnnh liuiy 
ho Jippkon of os tliD chief fonaat indiuitzy. hut it [m pliw largely eytri^tod in t-bfl 
Bobjidtnng Stnte. In fAet+ whoTever the ttw abounds the varnish is coHoolpd. 
In anch trarts it is rare to 8nd A treo that has not been tapped, ft la ex¬ 
ported mainly fitini the Nortftern and Soulfiem Forcat CbeW of Bunika. To 
obtain the vamifhp A^HRhApod ineuUnna, 9 inchss lung and 5 inehas ^bo 

IsuRir, Am cut on the hATlc of tbo tfvon, tho apex poiiiting dr>urnT Tho tonguo 
of bark Within these scar? i* then slightly lifted up nbd A »]kft<'iajly pFcpured 
joinL of I'Minboo dri^'on in borizoni^Ly iuitMlinloly below the apex uf Ibo 
naci^n, Tlie sap which exudea from tikC inner dmina into clw bwnl™ 

mcc^i'er. niis is emptied at tbo end of toft day*^ wlwsn the flow uf v^arnisb 
b olkSoiTEd ti,i become ecnnty. A nocond VUt is made along iwi'h aids of tbo 
^ntained tonginr oif burk+ vrhiob is shhi again r&iAcd up slighdy sjid tlm 
bdinboo n»coivi'!r pbicvd inUrA rsuiviinirndy to tbo new oi^irificatiDn. After 
dlis bss yielded Alt DiO vamiMb liiat ecmcia likely, n ttew IficiiEjuD is made 
a Uttlo bi^^MT up. It would appear that young tn^ yield bettor duin fully 
foniiodi onea. By tl^a tapping promaa the IrOss bawnio ok^h diikk^ftod^ 
and it u no unusual occurrenDO to £nd some tliAt manifepol to 60 sue- 
«™vo acaririeotions. One man+ it bss bdefi «limatod. Con Vhfk after and 
oelteel iho vAmnih from 3.300 trm, provided tb«y an? net too much acot* 
IWrd. Hb ran scarify ond cr^Ucet frcitn abnut 200 !rcea a day+ 'fhn boat 
season for wofldnn is lri»ii July to October^ nnd one mAn nfcay colloet fmni 
146 to 182 lb. in nne swon. In f13CM^6+ 3B+622 vilfv and In 1005-0. 30.^2 
\'im. were eolts^ed under License nnd permit. [€?/, -4nii. Rrpi. For, .JdaiiN.. 

I mm-A, B.'l,] 

la hu^golv utilised in its Ikfuid stAto AS A natiiLrnl VHJTtijili+ nlut hits tfia 
P^t meriL uf proflcn'ing wDodwuzk. Thii-kmed by aawdust. i.'uw-ditAg 4 islie% 
ST bonl^^BB]tse to a plustic condition, it is staployddi us a CJCltZStT ^id body 
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tianlL 

Oil. 

Cm^ 

LktM. 

F>ta] t4 IiMcrbL 

TciJdj. 

Woo4, 


BtataDd 

G^hiftr. 


imicfpinj or mouldinff subatnno#. It ta^y b» oalfsunvd with lunp-biHk, 

{not rod lead^^ orpimmt, indigo^ atc.^ and tipplicd with & brJiMi «Iw 
Uio htmtl direct* or to objeotA rpvohdui on the tiirtud^-lntlin. Wlm |i«i^ 
on cloth or paper tho foim naeci im very chin and pwro, but on dating tha uticljit 
ttro loimd to h&va boon rmtiwod watoiproof. As A cotnont it \m IbiksV 
ployod m the BuntLosp glilM mosaics, but by far iU bwt-knovm prinpcrty n m 
tbs manufaotnro of tbo so-nd 3 od Burmeno la^iirr wato, nf u-hioh thCfO Arc fev 
tvpoa and eentros of pmdnotion —Paf^sn S IVomfl ; MantiAhiy ^ AAiJ 
lather vATfuah. 


ME LI A, Uitn.; fi. /Sr, /luf., i., 543-5 ■ Gamble, J/nn./w4. 

190!i, 143-6: Talbot, LiH Treet, ete., 72-4; Cook«, fl. Pn*. ifemJf,, 
IfiOiJ. i., 206-6; Prairt, Betuj, PlanU, 1803, L, 3134; Dutliie, R Upfa 
Uat^. Plain, IS03. ISO-l; liruiidis, Jnd. Tr^, 1906, 140; HKiiAra.i 
A getiua of trees comprising five Epeeies, nativoa of India and tlie Jldij 
Arciup^l&go. 

M. AlHUrochtAp Unn.; M. indioft^ Brandi*^ 

in Jifus. Hut ^ai. Foth, leStl, 19. 22L Til# Noam ot 

TVeOn nfWp v4pa, bfiniMi+ fAi'tt, IwindWp Ala- A 

lar^ tre# ; ocooi^iiiig to QamblBp probably wiki fn t^ forAttS of tbs Kamml 
and pari 4 of the PeoEan, and. perbapa also in tho driiWp inlAli.d parti of mErma; 

dHWherr# CUltiVAted. lev urL-k 

It is of considarAbl# ooonntnio important#. IVom th# bark th^ Eli™ 
J 1 bright atnber'tjoioiirpd Cftm. which ih oollootod in iinoli tears or triignwliv 
Tbii Is said to retnirtltuta a pofiJoa of lb# corofoorcial gum ™ y 

" EA«t IndJ^ It is conJiidjiirably ostwnod roedieinalJiy si * 

From tJiP awds a enod nmd, hitter Oil Is flxlnwitod. of a d»p yeltow oww 

and iHan^reeAhls dai.'aiir+ As an aathelniinlio and antisoptiO it J 

demand, and Is largely used by tbo pcmrftf doams foa 

lanokA badly. Ttia harks of tT»a are often paintod with it to f reteot th^ ™ 

iiwet peats. By the woman of Sind it is appliad as a wosli. The 

of thif oil was folly invoatigated by the lato Ihr. nrfion. and A datiined 

of liiii reaulla ia giA'cn in ihe lyvEtionar^. Nim Lid-calc# ia ccgaro ca ^ * . 

fertiliser. la Adcbtlon to the ipm and oik the barb^ young f^ta, 

flowem and s«p have all nwdidnal properties aaaigiiod to them or m ipw™ 

of ei edibIsH The loavea ore ntilifl»d to preserve book*+ 



oi rus mvofiigaxiaas^ rraan iioaw wranr 
found that a dislinot or omon^sroEdlmg cnmpoTdDid was prt^nt n 

tilJnte. The powdered Iwif, when ban]t,i ga^'O olf an CKtour found to 
to LTUiects. 'Ine oxtrect of the leavoa wiS htteately bilter ami cOdtam 
of an aUuiXoid. . ^ m aX- 

The eap or nim ToDDY la yialdad by the tree oitbor npontofl»Tlslv . 

traOted artificially. In the fonmrr case, a dear end cololirli*- 
a thin stream or oonlinaous droppings frOiA two, three naom R 
plant aimulLanaoiuly for several weeka on end, AftificiaWy St “ 
exposing a heoitby-loo king root^. outting it tkreughi lUid placing: a 
to moaive tbs eiruding liquorp which is a refrigorontp nUtriiMlit a^ __ 
Conic. The Wtmij is durahte* bos an avarage weight of 50 to 52 ^ 

foot. Its chief use is for cart-HConat ruction, ehlp^ bull did g^jagnetd^ taoCb- 

mentB. juid m Ekioth India for furniture. Tlie twig* are tTsml-Jk 

brualuML. (*, Garcia da Orta, 1QA3^ Cisff.. xl.; Tol^/ ^^55^ iirtni. 

1?0 s Jacob Brovnins, /cwl Bar. PL, 1719* 15, t. i S tJTSVbsb^ 

Att,r Dina}., 1^§, 154 : Moodeen SherfiT. Mai. Afoi Alod.. 1^91* ^ *-« 

ic3. Agri. CutMOct, 18&3, J85, 187^ SOJ ; Woodrtpw, ^ord. ;> 

Milkcrji^ Bandhoot /pvl, Agri-r 1901 ^ 290-7 : Watt and ilaiuj, rm_ 

0 / $hf Tea P^ni, I [K?3.411; C^uoninghsm, jPkigi«r And Fleosures e/ Lnf 
1907, 102 ] .. 52;“** 

M. AMdifMli, U^. . /f«, BoL Stuv. Ind., lSfl4, i. 70, HS. s ^ 

ISO. The Penian LiLi^ of Indian writers, Biiatirfd Cedof or Be^d 
baJbdm „ driJtna, jpAoni nJm, /ftaewpa, cVfa, moAo-fimbOr wkI«*i f 

etc. A deciduauB trt# (Jouhtfully tiidigimtuis in the gul^-tiuo^/ 
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MICA 

MiD« 


SUPPLY OF MICA 

Lhciaph oQmnionly mat with up to $,000 f^at m flltiLuelo, Mid Jfwiuaiitly ertJl4- 
TWted in ^diA ajui Burnu, 

Lika the Him, thm »rpc 4 ;iM aIao yielde a bro’Hm adheiive QvU anil th« Qm 

altanLa ilved oil; but are not u^rtant. It thvlloti^ baan uBod iu naediciiio 
by the Arabfl and hnl cho Hiadiuf Mitm to have aDfiLwtad it in favouJf 

of rtlpi^ Tha Btono from tha fruit ia amploytKi aJI a¥air India aJ a head, being B«aiL 
Mfforalad and ilrun^ into ncckJacat, rosadea, efcc.^ and il iupjpe^ to mat ai a 
ehama agititutt diseaaB. Arcardmg to mofft writnim* tlia waoj. is liablo to warp 
and iplitp but Oamblo atato^ llwt tha sanipW used at the Imperuil Forrat IJifhool 
for Mu^uni cam and furmtufo bohavwl wall. It » hjmdsornpJy liwtrked and 
faii-oa ^ axcoLlont poltfliil-i [O/* ^aitxf f^-- i3$i 1$£ l Paulut 

(Adams, CuiiUiiimt.h 1047, uLp 44^-^; Eantbam. Jfrt. a/ Tarviimi-Tvtz*ai^ 

Sac., 1805. is.. 177? Moadoon SliorifI, l.cu ^IW; Banar^ai, 
ijt. I8$p 105; VVoMlrDW, 1^. 233 : Firmingw^ Man, Oard. Ind. (ed. Ctmaaron), 

JlKWp 635 ; par Troprapi^^mier^ OcL 1004^ No. 10, 878-80-) 

IL compcisltat ivrjw.p' xlf. du5fd, ^fNsrfi (non tJav.h in Ff, Bf. lnd„ i., 545. 

Tlia imr, todii-iAn/iw; lifudKtrra, din^kurtong, rnoHa^ w«fhu, 5^ru, oto. A 
deoiduHku trw of tha Sikkim Hiiijnlaya, up U> 8,000 frot ^ Khasia hjlla; bdtn 
at ‘H^autbrn <.;hat 0 in South ImJia and wost ouimt foTMts from tlw Koakim BolitPi, W«d_ 
Oamhio stjfctoft Uiat tha wood wiU pFFib 4 lhly ha found lutofiil fvF taa-tei« aj|d 
BEmdor purpoBCri, Aftd tlmt it ahouid bo ciiHivjited an ac^luit of it* rapid growth. 

In Oyton, tJlO oiitiiggierfl of nativo bnatii are mBuJo of it, 

MICA; Ball, Mm. Ecott. Geol Ind,, iii-, 524; Hollaiid, Mica Dc- 
ymls Ind.. in 3/«n. Gcd. Svr^. Ind., 1002, pt, 2 ; Pho^phaiic S3&^0. 

Mica~Pa‘idoiita in IjOwer Gmdwana lim:ka, in Bcc. GccL Suit. Ind^, Mtca^ 

18^. xxvil, pi. 4, 12®-4&; ah^Ecv. Min. Prod,, in Geol Surv. Ind., 

laOOp xim., pt, 1, 14, 63-9; 1907, xiivi., 76. The giotip of roiner^ awr™. 
known colleotivaly undai tho nftnae Mica kayo Eovefal nharacterwitioa in 
commoti, which vary witll tho combining ratioa of the bsAas and the 
dlica of which they aro composed. The light-coloured micas gcrtcrally 
haiong to the kind known as mtwcovite, the black to bloUte; other 
varietiEifl are lepidolite anti lepidomelane, It has the following vemaenlaT 
itamea:— ahtoh, appracaM^ kokobdiafir vajrdbhra (black mica), etc* 

Tliough mica ia on* of the mOjkt widaly dLwtfibutcd mirwr^ tn ^dia, UicBlUJaL 
it* accurrcneo in plaUMH of luMcicnfc dxa to bu of TOTutiwr<Ml value M liiiuted to a 
(sw traata. Hodstud (J4r». Ocol., l.C,} gi™ a luW it™unt of tha geoj^repluCal 
difllrihijtiaii of t\m knowni inica-l>efiriag srwiH of India. Tha p^wt iiiiportpnt 
localLtire oocur in tha provincaB of BBingal+ MjKlra*, Bombay imd Bumia, but m 
Wilhof publi^atian (Afl-. .Win, fW.. Lr.) hf thrtt Itei^enI uisl 

are tho only previncol in wJiicb tho mlca-iiiming industry^ aan. bo viewed as 
utahlishod and important. Ifi th* oEftrisI ralnms* FinCivniU and CoWM+rrrja* 

SlaiMiic*, publiahod by tho Oovenunemt of Jjidia* particulars are of fsotonCB 
or work* that employ 25 poreous or over. Und43r **31ica Mine* ’ [caJhA^ Mla^ 
•taiKinril]i there were m IWi* 17 nuiio* cwptoying 6,fHJ8 p®a*>n* ; m iLk>2, lo 
mines ompla^’ing 7,242 persoiu ; in 1903, 18 mlnoa, empfoying 8,278 pefsoiw S 
and in leCH, 45 mmsa. cmploydug! pmoiiit. Jnoludinp: iidl grndc* of inic*i 

min**, thore we« 0,186 portOlU oroployed on Iho avnragv during tho th™ yn^ 
ending lOOl^ of whicli 6*694 wora in Bcngid and 2*471 in Midraiu ^ m 1 JUDt 15^*44, 

■nd in IBOB, 15,723 daily wOrkord ware roaordod at the mlctt muii*. 

Oarrenr._Ai regania the outturn, Holland obi*™* that tho nublialtKl cetunu UaMsled. 
gfunly underwislo both the quantity atid vaJuo, JonCO tbay aro cwtow the 
uauitUy quoted lof th* aiporta. “ ^ the OliJy rnim on whjch_ royalty i* ebsTOJU 
il tliat raifled on Gotrecnimint Uuldi, and aa nfuuiy imca niinCf* have nun^ in bath 
ZsniindfcU'i and Covemmrtit laJld, there are obvioua reaaoiiH for tini^rslntrag 
the produotion; and, breidoa this fact, tho flourislune in^l^try of elwhng m«» 
f^lJzniniiliOfl tho rvlumi for productuin wit boui ftifseting the export nguiea- A 
“WMirhmirfe quantity uf isuca qf tho poorer gmdoa Is eoftaimaed in ihn county for 
onuunental and deooiativs purpoeOflta mid a ii!iuill quantity of ti» 
il UhkI for paLlatiiig picturoa on* in vafioua parta of tho oounlry. As fox aa the 
flsuiai for ^fbanliry are Denoerncfd, tlioreforo, the export* ciuiutit he scoOpU'd aa 
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£.B«aAAl 


THADE IS raCA 


EspwtL 


Jlftllfllf- 


X>:elp.. 

fieO-75. 
A1 By*. 


cLn £>xprf?fifiion of the pn-HJiicti^n i biit m esifiK, ti^eirpdrt 

Wtiirms niiiy be d^cepled as a dowr approach to tha llgiirwi wHti'h ihenld cipn 
prmluction,^' 

—till# ubM of mloa depend on Ita pocLiliJir eonibinatii^n ^ q^talltia^ vm 
{til highly perf^t c\oa.va^ i ita troiutparency to light, together with A i>i>nipuiyivt 
npoeity to rodliiiit heat-raya ; ita low power of eonilucting elb-mtrteity : IXm i?Ikvh^ 
cal ritANiity i ihn groat AeiEibility of ttm fulio^ cmniblned v,-\th a high tloitK \m\l 
and t'onaequocnts power to mJat violent ■huclu or oudden rhangoa of tofaperatiiiv. 
It nmy Ix^ auiMititutod tor glikrii^ in lantemH, doors of furojicea, wuhIovIt w a 
glauiig inatoruLl for piE:tarw+ fur backing of miiTorap eto. By far the lugail 
quantity of ahrot mic-Op huwevt^r+ in Lined for rleotricoJ purp<H»a, for roVTnrm 
portkuui of d^Tiaiiiofl and other olectricul maehiit«k For eui Jtiir lukq, thin Ulcn* 
have lately been iiacd ferr making the w^c-allod MT£aM^Ir^ in which tilm* cif mis 
one made to oilfme to ono onoll'H^r by l% bigbly indillating cement. A^zonling 
to Holland^ the invention of micojiiie hae CTOatC^i a m-w u|Fening fur the wuE 
tho BinaJler grodca of micUk fornvrrly rrjccied a« wiwtc. In lildift itatlf mini m 
cliiefiv emptoyiid for decorativu 4kZbd omninenloJ ptirpiHtcrt, r,|^. In ornomnitinit 
teTiip[e«, palacefi, nnd many of ihe banniira, rotiefl* irm played Ln cwenKrttka. 
In tmu fregnieiite oroa miwder it ualno uutkl for urmme'htiiig pottery and f^cy 
olotha^ Bopccinliy the Afridi fA’ux^oloth Cutbamuf, p. 28'i). FtnaUrp it k 
UHd to a conaidofruble extent in ^^ative modiCiinei, lUHl pven mora nalLifally and 
mjcceeafiiUy' ae u nionurf . 

For tile yeore lfl1l7-8 to 1902-3, it ht ilnted that the min?* EXPOWH 
liA-emgcd 19^173 cwt. with an iinniuLL vidub of £7T+0I3¥ or £4'd5 por ewt,^ A 
tabic ie fiiminJiod by Holland iluii ebowa Ihe relativn Dontiibiitieiia af the 
exporting proi'incea. The two chief, Bengal and Mrtdmii, during the yeort 
revkiw |lB97-tJ>0S) cOntrihnied U‘> Iho average total a* followTH---BeaRiaJ^ 12^^- 
fWl.. coined at £52.272 ; Mo^lna^ fl,»72 cw't., Valood at £2.-5,241. Of th(« 
tJie United Kingdom b#ok the torigteit i^eut, mtiountiiig on th® rti-crage to 14.^1 
tv«t,, VAkied ftt £5a,7h^ nr 77 4 per cent, ef the total quantity and 73 2 
<d the total ^P-oltie. Mtwh of thui, however, io P»old_in the United Kiogodna w 
tnuu^miaaion to Uic Orntyntmt tuul America. The> L'nitod SlAtca come oexb i*A 
p*jr Centr of Ihe average b>tal qiiotltity nfitl aO* 3 par cent, of tlw? tnW 
Tlie mica mytkt tn .Amer^, it i* atated, brought a liigber pHea, aa only the brtE« 
quolilUw could hk» llw hmey import duty iinpoiuid by the Dingloy T^JT ^ 
Turning to ihe atinual etatemetit of the 3*™^^ ofid iVnc^jciefm* c/ -* 7 \ 

with fnreign cotmlHea fetr tlw ending March I WIT, ^ bam that 
were the nrtunl dX|KHrta from la^lia duruig tta^ piat live 
ca t,, vaJued itt Ba, 10,S0,SI I ; 1902^3, 20,1|2 cjwt., valued at Ha- 
JWa 4, twt., volHasd rtt Ra, 12,04,453 : ltM>4-S, 10,375 ^rwt.. 

Ba l4,flR,fHli7 ^ 31,554 twt., valued at Ho. 2a,94Hli3 j ond llJOfl-o 

cwt., valWil at Ba, 3^,24.0l^»t, 

[CA WEti^/f^*c. A/im. FOmI,, |ft93, 23 -4 : 1H94, 22-3; 1805,47-fi : 

/Iupkff^kwJtA Imp. irtMt., IflOJ, ^o- 10 f /fcplti. a/ ChUf i^Mp^ofiar u/ 

Bkiiith, Mica MiiUnu, in Htug. Tmn*^ o/ a/A/iain? naJ jlfrlaJf., 

an a#Mf h/Aircr# Jlfm Finop,, Hasar^agh (Hitl., Choi^ Nt*gpi^r I ' 

iad'nat., IliOO, vi.. 47B-81 ; JSflO^ vii., fiOO-lO : iQOl, ix„ 472 : lOCH. * 

1003, xi,, -iOEi: Dntt Jtfnf. if«f. Hinft, ItW, 7i4-bO : Iluiwtan, in 
I (IflOj. ^oa, 2+ 24 ; Mica Depoiriif o/ / igf,, italic /nay. / I ^ 

Joumr, auppL, Slay 21, 1003, ilix.^b ; /mp. /naf. Tech. RfpU.^ ISW3, 

U'tttt, fivf. Ah ai bdhi, 1JM>3, 211, 33I-2.J 

mORlNDA, Ll»f, f FL Br. Ind„ iii„ 155^; Wntt, Agri^ Mf- 
1835, Ki>. 3; Gamble. M«». J»d. Timf>t., 422; Tallwt. m Tm*. *- 
ISOS, 106; Prain, Beng. PtanU, 1303, i*, 573-^; Cooke. FL Pm. 

i., 613-5; Ihithic^ FL Upp^ Gan^. Plam^ 1900* i-, 

BranJifl* Ind. Trew, l9CMi, 39^ ; RubUt K.ii. A genus ol ewt or ciiin^ 
shrubs or treen whicli compTWHi about 4U sfH^cies, Ail tropicftL 
seven Are ustivfis of IndJa. i 

M. ingtwaftsUi* ftLJri,; Rrc. /rv/.. i., 24«, 347. ThedCdSm 

chmung, han ytyn, ntc. An e^'eryteen hnali of the 

4 ii 4 (X«mlinK the hltb lo A,000 fi»t in altiliKla ; .Alwm; FaatiTfi WrOgiM tn 

Hiriin. 
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MOniNDA 

THE AL OR ACH DYE PITRJFO 1 . 1 A 


Tt>o roota (mare «ip#r|ii3jy PMit-bark} yiijkl A ^ucmI yellow 

which kfl uacd fairly oalcunivcly by tW Kativc« Crf Huatem UwtjiAl lulii DurjerUnff, 
alio by Ihow 111 AK«ajii, luad to a juimLI extant in Btirmn. In Daj^jidling and tho 
Claris hlllrt, wfitw thn-L the dye Ea prep&nKi pnindlii^ the bark of tlio 

riiut and hrt^jjlin^ it in t lim alraJnin^ iiuci boiiiiig nvtit ngnin lilt tho nM|nij^ 

OftfMijtijflcy la obtaEncKf. In d^ining njottoh ynzn or doth, t^erlnin inort^onta that 
lut AH niordoiiLA or addB to brighten the iH>loiir Oro iibmI along with the ttioTiflda 
extract, or otliir dyw are employed along with it, to prriJuce brilliant ft<lf^ 
Dipnean (/^a Dynng i'pI AHom, lbSI4. give* fiiM piuiieulm of the i^wteni 
of dyeing with that prevnik In Aa*im. Chtpaof tbe bork 

of and the lanvr« of tha torfA j «• m^irain, 

p. 1053h by moat writora aaid to be th* chad morclanta emptoyed. [€*/, >lnifcin, 
Hurmawnd lU iPrej^fr f«l. ThoobiftldJ^ ISitl, it, 4S2.J 

in. dtrlfQlUk tJiwt. / M. fiTwtorlo, ; Watt, /l^'. Lrdffr, 1A03, Jfn, 0 , ^ pbitefl. 

A plant of ton catEftd thit Indian ■" IMul bf?rry/' or Togari VVocni of ilailnia: df, dcA, 
Adr/opuli, jaran^\ nlnii, ndjw. Wrti, fwfdli, nyoA-^yj, ale. A ttiinll Lri'«’ or hirg^' 
bimb fonm-rly widely cuJtivated througbont Tmliti t but within the [maI few yrafW 
dw liidoatry has been mtlrely ritiiiisd and the eoltivatiun practically aljand^neit, 
CwJI’Jyaflaa'. ^The oulliva-tion of .liirWjHiiaiii baa lw«eiri cliaCOntlniu^, or nearly so, 
amco tlM tnlrtHinotion of afiiliiio slyon. In numy ilidfrietb where it waa fomwriy 
a prolltable iiiduiitfy", m iti thw CV^tral ProviEioee tuid Bcrar, it hnip for ao^xwnl 
yimiw b™ practically diacontlnufid. A full iiooount of the mothada of otilijvAtion 
and poaition of the induatry ii given In the Agrirnffural Lidgei (f.e. J37-^0b ia 
tlicce Alateii that tlie crop Was formerly very proflt^lble. One of the moot striking 
fsaturcM H- 4 ei the drcLiniifUliLce that from a perermial irea, which may nEtaJii a 
bright of 3U tu 50 fret, n biennial fk^kl^nrop bod Iiomil prvdiirrd that rarely 
exceeded a lieight of 2 feet, thon||h i t iJoaTjrrd nnd fruited fre«ly+ 

T\v^ soil waa prepared aa for other cro|HL It Was ploughed tlirea lltpi#*, clean-d 
of weedsH and aown in June. Tt;e oeod was proolired from eraviauji field;-eaupia 
And pnt throtigh a procem of apecioJ prepanttlon. Title Was the cAoliW. and was 
diO crop axol04<ivety grown in oertam locabtioa^ eocfi aa tlm Anioiigoon nelghtpOiEr^ 
heorl. In otbar viJIagee a crop kudwn os mtofi-of wa* olao grown, the aend fof 
whieh WBA obtained froiTP trewi wlUidl gnm near by, and not froiu the ppeviottf 
£cld-itork. The froitM wOrtP coUefitod, piiijril in A Iw^ap till they limied black and tlie 
pii]p JMftoned. This woa acccruplisbm in three or fonr ditya. ^tftar oeptiralyig 
the sesds by breaJiing tho fruit cm atonaa or by tike maym hiiabal), the Hwda 
were piled together for dfteen days. mmovo the remainder uf t^ pujp tlie 
wds wen placed In hoiihetii ond aunk in the river Atld l^liilly apreuid out to dry. 
About -If) lb. W 4 TCI drill-eown to the acre.. The lAoh'Mjf often fkiweied i^nii fruited 
tlio hrat year, and would continue to do so during tJw Mrond or even third. At 
tihi vsllags uf Aziiangaoiii+ tlie cAoti-^ crop woa uflCiilly gathnrod in the thinl yww 
and diig up aonitmlien* iu NovenphiT to j'iuiiyjri''+ liandy aoik were bent Miiitncl, 
black jwiilfl being Uh> llurd for tike tduUl to penetrale. Tlio Aikjongaon oaitix'^AUkfii 
cfthjidrTvd iba tlLrea-yafiijNEild orup to Imi the lawt. After llu> roots were dug up 
wuJ Hpomte^j from tlie atcina, they war® mt ilitcfc mi mil pieeea^ spread out to dry, 
md in flight to twdvo dajia were ready fuf tiiiLrkotr The uf crop woo folluwi^ 
by rotten, which in Ibi tibrn wim fallowod again hy rtb 

Djnr.— A full account of the Native nh^lihoda of Utiliiang tliO iI^t^ ii |pv‘vn in 
Uto Tlie rondcr ehotild ollso romult the Aui^idjuail L* 

N L 4h whero it wiL] lie faund nn acrount of the proceaa m t.hmrluJ^ Katninwar,, 
Eijw Hfien ocmtributedi by Str* SI, J, Bharwnda. A wideipreed opinion prevaila 
ainoiig Natives tltal lextiltM dyatl with *f mw prolccNid ainunivt ibe ilrpralnttona 
of whlla onta ; Knil if thin wpre so, it woidd a powerful Oirgiuiki«iii in favour 
of ii# extended Uho, iiutewl of its disoontlniiaiMM, butthfl mattar biMi never lioen 
wiantiflrfcUy conJiniihsd, Some yaiUa Tim dye wiu Lhoroughly Investigated by 
I rot, Uiiiinrin] luid Str, Perkin of the Tuf tsliirO‘t'oll'Og^', [rf*etlw. Tlii’y foiuid that 
ibe r^tdoEW hot dye in Lla erigmal ronditioiL hut llial riHiur (ha ghicOoid^'H iniioi 
luxt bo hyilrL»ly>^ nr lliat oertnin ackL auliHtjutoea niust 1 >a reiauv^A The fonnor 
Is eFTwt^ by Ihj Eliug with aE'ids or alkalisp or by femkrEfitalJon. The pni^ee^ of ro- 
imvkig aeklitron^bi in woffii^ ilvn powdered raot throe timro, two Imum ear:b 
with wateTi The last slroping inO'y occupy twenty ht^infi. The dye-bath ia 
“sn chariipd with the wjishod root npd I 5 per cent, of iia weiglu of medium ear- 
Dunatv or 1 per oent. of clulk. Tlie teu Lpefaiuro is gnufiudly fuiwd to tlw boiling- 
^int and thi? rolonr* ekioml with bolUng Hiup wilutlnn. [C*/, Forwltr^ PL 

41 ; Bumplmui, 1 74^, iil,, 1 A 9 : Hunter, AforttaUt and liw 
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JA.TUI 

H«dl tiTP^ 


radlah. 


Ben OiL 

r*rfaB«rT- 

Po4-U«^ 


horse-radish tree 

Wliit* MulberTT 

Vw j*. IT^S, iv.^ 35-44 £ MUbiim, Or. Comm., 1813* I, £75 i B«q|]£U. 

Wmik^W in WaitsJUa^., J834p u-p 210 ; Mnaon* U. U., 422 ; PharmOOf, 

itttJ,, 1801> Ji, 220 ; HiuniDfil amJ PerkbiH rirvff, IVop. /mJ. in JtunL 

Indu*i., 1&04,; 4? in 4ffri. JWj?,. I&O^ No 

aIkh Jodhip Allhtt, ISOTp No. £0 ; KimsoU* on Dj^nngt. PfOV^ 

DimciJip ^e. ^JOj Ifttp. ImmL Tetfc. J 003, 20S^ 1 1 -1 

H. DUlbvlllIlt ? wiMt rtwJutfAuiJT#, fMJcJl tfAftA<. A common cktnibicff 
fdirub of South India and tho nMitmUkinji al the >:afftoni p€>iLiliflM|m throu^ 
to Bunna/CflybUp md the MiJtty Pemafful* ; flJKMndmtft MlO luib to ottiN4rt at 
4^000 feot. It yielda tho dyo known m mrtjrt^-fcudwp whioJi iM ompby^] m Jiva 
to thfl ri>d i^indoH to baiidt oahcoot In IjoIsjl thij dyo iri u»d ody ^ a ¥wy 
iJuSil oitant. [C/. HuimnEil ncd Porkiii, CoL mi oiha^ Fnn. 

kandu (naiilfih. ffoiTi CIJEitli-WDfltafn' R*a. boli-, Vurkahifo Coibgfiji imp. fnJt 

Tecl\^ Ifcpfa.* lOOSp 317-&p Jtpp.] 

MDRINGA PTERTCOSPERIHA, iittrrfn. : FL ^r, /ijd, 0-, 

45; Mbot* £iif f™. im 119^0; Gmniblep J/an. 

1903, 224-5; Dtithie^ FL Upper da»y* P^mn, 1903* 19L-3 ; Cookfi, 
P™. Pom5,p 1903* i.* 2S2 ; MoHLi?iaB.«. The Horee-ra^Jisli 
{or sajim), ihdinah, tuTijm, titunijfcip munga orafc BordfftWp «lto. 

gdchG jhdda, fnurUiiN^tp ddndidon tvBp otc, A tree wiM ^ ® , 

HimnlayM trmeta fiom th* Uhetutb to Oudh bot 7 btv cominonJj cultiTmlwl 

near honiesteatUp especially in Bongil and 

It ytoijifl B G™ wMch ia whit* tchon it but turns 

hogany colour* It beloaga to ilw *1 

dark colour m of no Eiifopaan cDEomoroud vfthi*, i coni the aecM ^ r 

frwn M. mpirrm. /Ml., WB ooiuiii«iii*Uy tetnjuJ Bun 

M luLcicant* by w«eii-makfirB. Tho oil ia, hnwoTW, but bpIooid ^ 

and doofl not tono All article of export^ Owing rtflirtfaiii 

rataining odotlrap it Ja fairly larijfTy Cfoptoyod by perfumei^ _ LatTlfc 

Fcbm4 9^^^ Ugp whi^UU bean- ™ 

llowersp pods and ovon twiga arO <m 1 oookwl tt- pot-berba. nii^ 

^ uoed m niakuig Hi* drum-atiok curry of Kuropiwnfl- 
into pickles^ abd til* root hna long bc«i known M ^ 

borHHriodiiBh. [Cf. JPou/us jS^ginda (Adninai Viwii-f da ^ 

Afonuccripf iHoemlOp transld, 1893-7* B4p 103* ICS s 

JDros™, im >45; Milb.™, Or. Comm.. l»13, a.. “i'.'lrKjr IJl-Ji 

fitaL Am. Dimii.. 1813. 1S8 ; JIowlo™ SbBrilT, Jf'tf. JW"'- 

BwariBi, Jlffri. CuHoet, I5D3, 198 ; l>biij:B*llt»r, rmtl. »/ ^ ijS' 

- - -- - ' ISOS, 37-40 ^ Wfiu^. Bo?. 


Bark^ Ind. FfufFmacet, Sept, 1, 

#6-7 ; Dutt, Afai. -Ifcd, £ftiKf«* 19CIOp HT-aO 


T, A7a^34. 
Wulborry- 


Wfaua. 


FmLt £dlbki. 


MORUS,f Fi. Bf. Ittd., V., 4&1-3; 


livAt., 1002,634-e; lalbot, Ijiti Treei, 1902, 3M; Pr«d. Bag.r^ 
1003. iL. 967-^; Braodu. /«d. Tr™. 1906, 012; Uaticach^ a 
of troea Of Bhiubi. XHtm Bpooiea afe BJud to bo oi ^|n , 

the best known le Ai* The ecoftoinio ituomiatili 

each apedes caimcit fee accojatdj ecpamtodj as aU poawfia verj 

propertied. ^ 

M* albap tiw.; tho VThiUi Mulberry p i^* i-uf, edtiv-M^ ^ 

HTuail di^duotK tree imligeiuMia in Northern and iivoswfn - EhicI 

Narthcm India And Trona-Indui country up to ^ j^t ii ediNe* 

berry used for illk-producti-aii in tile P*ai4h oud ychfoiuy 

and thcro arfe many vimotioS according to locality. It 
the fruit ripens in May and June, Thu wood weigh* from ^ j^j+Tiie *P^ 
lout (Gamble^p and ia employed for huildingp in mak^ ifi Joicn<- 

cultural implDUienta. [w fisotham, /fee. of Targufnt-Tozzt f43 3 

S«., ISSfipNx,. 170-1; Dodf^. UMfM Fihrt Fia^ 

Hoffiep Btpt. Pr* Frod. Pf S’Ju VA'iMm*, Cfciaa* No* 5^* tip ' 
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MOSOHUe 

THE JfULBERRY mmchifesus 

MoAk-dfrer 

H Indlu, l*Mm. t Runi'p fAAoto Jtfmbji, toran, EUintajM. 

MppaJ-ncrtUU pomit fltc, A inQdftrateriiMd daok^uouft Im of tho 
LiiWtiiT HicEiBJny^v artd Sub-Hmin]4LyiUi tnvat from Kiuhimr to Sikkim, 
tlu» killji to 7»<K>0 fwt; ShJMl hiltfi flf Burma at 4,000 fswt; cuillvAbad alfle»'bere 
Lcl Nortlipm India luid thd Nilgtrla for pLirpcwo* of iWritidlitTfr, 

In ttl* *llk dtiULTicUi of India proper, i3mi loMlbofty i* foiuimI on what id Buik *wriw 
c«Urd dio budh not liw iroO liint pro^'oilip for tko mcwt part, in 

Ettropo^ ll cmx apporcnlly bo gi:%>Wn on any doacription of hiRh ond ^plMIfuJiusd 
liUidK but it ia afvicl C 4 i d<i biitUir on loam thim on Htiif rlny nr ^ni iwmdy poji. Deep 
cultivotiopi in obAuloltHy noucflitaryg, luid in iwrno purta of t}kn oountr^% oa^ for 
BEtwnpkv in fttPgr* in E^iutcm BongnJ, vhore tlui^ im attomptod on ]«juJ 

atiniodiy Iniindatodt Hhj matliod previdlii of Hi* land in rklFT™' ^ 

iluK out fronj tho ddcn oud ihrOan Oil th* top of tha Hdj^p tho rmuit- bein^ HirtiM biriL 
ike fomialion of tumdA of kind (upon u-lddh thn niulboETy ia nbodl ^ lo froL 
wide and 3 to 4 foot obovo tho ^oe-]Z^owiIiJ^ intervening itripa, Tlin follow¬ 
ing in tho Byatom jiurfinHl In tho JJ^trawdn diNtiivt of Bongai. wbiofa i^y bo 
an roproflontativo of that which ptovjdU through ttio ckief di^ricUt 
flf Indiitn mulberry oUk-production. WhiiU the rjiina nre ovnTp iho hind in dug 
to a depth of about lU inrhc%i. friint Septainher US- to Novimibof Tha iBeld ^wi n pi i 
Eb thra ploughod iwiix^ Inv^lliid tUid well watonMi. IVipogation take* place P nva i w t iim, 
fl^nu Noveink^f \$ \0 Doi'^inbar Ifi. and u nindo by nittingfi »t in bo]» IH 
IntdidB aiTort, each hole bain^ 18 inclioB in diafnatof luui 0 Lnehca d«p. Vtlifin 
■n axliaustofl crop Ib ent donmn I ho pLiintP nitv divided ipilo piocra 0 inobei lon^, 
the topa and all thin^ dry vtenm being' rejoeted., Tho cutting am thett tiEjd Pi wn f bUihi b< 
into bundJea. A pit ia osouvated near a Lwnkp and tho blindlnl of outtingB aro 
tank in mud at ilm butluinp lo tho deptli id a fow inchw. They ore kept in that 
flonditioii fur about a months BJid watered till iho buda have? puL forth shoota 
about 2 invhee long. Blkijn thin happeiv, iboy fUTu token out of the mud, ploftla^l 
hociionttjly in tiia fiajda* ea above dwrrilard, unn to three in each hole, mi-ttred 
wilh oartli, ajid watered onco a week till limy take root. WTicn tliO plmita 
abullt a cubit high, tbs wliolc fle^d ia fk>od*dt but when Hicy nre ^ to 3 cubita 
high, irri^tion in nocoaimry only oneo every i| ut ni^nHw* In yebruBiy- 
MoreEk iho pionlB mo fit bir kioJ-pluoking. AfE-er tho 3Iay plucking tho flahi L^-piMcklii^ 
ihoukl bo hoed, and at the i^nd of Junu and beginning of July weeda should be 
Rnotherod by tiirtiirkg up l5io ooil. Bofom Hi* ooimuencoiiumt of listif-plucking 
in the fleooitd. year, tho tkdd Ib Eop*^diro«Ao4 with pond naud, about 40C inaunds 
per The plonla oro ihufl treated once every 3 yeora and a« kept 

up for 10 or 12 y«u». when they oro cut down to tho ground, Ry hoeing unci 
manuring, howeii'er+ new plonxa apring ifoni the atoola, fmd Lheeo may bo kO|A 
growing ftir a further porioii of 5 yean, wEien a new Said ia regarded mA 
net-Hweary. 

Tiko fruit ia edJbLo, and enkployed in Kimhiuir in iho divtiilat toil of Hpirit t 
:^iE, bark and root are oU izHxJjcinnI. Tio wood la vmy utnilor to tlmt of Oplnt, 

V, flf 04 ^ oad ia uoad in Anain for bofkt oiura and funuture. Stein nLontiana that Tlntw. 
ho found a MjjfllHi fikode of inulberry-^wot.id in ruinA explumd by liini in KhutAn, 
uf tho Lliird century (oee Fapor, [C7+ JJ-arco Ahfo, Tntwiip (wL 1 ulajp L, j 

BticiciuirUk-HaniilEon, .9lcrt. A«?. Ibruiff., 1833^ 210-4; Ito|(bargh+ ^rjAr. On 
Cu/finzli'e^ *n .ifona/. Colfti*- kooI, /fow SlUt, efc.* £.1.0. (etir 1 SJOlp ijfi rl *ff -»*!*• 

WoJliH'h^ 1313 iff nrq .; K€W HuJfr, 2T i Lnwmnce, of JtaaAmir* ISM, 

82 j, ind. For., Aug. **i., 2i^7-0 l Sfni ond Bertho FcrrarAj JSurwlo, BiKlO. 00 : 

Woodnjw, f/oa^, in. /waf., 1903, 78 l Finiiingen J/oo- Wand. Ind. (od_ Oonkemn), 
lElOi, 311 ; Butler, ^fu/birr^ la ic<wAHii>p in Ajjrt. Joum. JodL^ 11IClT« 

II. p4. i.^ 07-fl I Stein, AneiifU 1007, 130, 332.] 

MOSCHU& MOSCHIFEBUSp Unn*t Blknford, Fa. Br^ Ind. 35JIP., 

(MAiiim&liai)^ 552-3; CKfiviiiA. Tk^ Mtisk^dwr. koMura, raai^ 

rota, la-iawa, nh~jo, bena, etc. 

A politary DjtnnaJ. mom llioji two beinf^ leldkirn found tOgethOT. It frwjucjita 
woodod BlopAi, oiten very Bt-eop. Ti viTy ftClivo and Biim-footed and pro- 
by a joriaa of bounda. Is by no Inoona ihy^ where It bo* not been much 
hiintecl. Ifl oi noeturruJ habit and not tnuebi lores thon a greybound. Of oil 
runiuioziita it la mportcHl to ent tho leoBt, and ulthongh no eonnection can bo 
fraciHl between the iintuna of the food and the pfoduL-t ton of niuek, thoao 
I'nu^ in forcot-'ckul muimMuna ore better Hian tliooo met with in epan 
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THE afOaK^DEER 

fticky cQuiktr^'. Owum iii% tho HiinaJAyii met lo Oilgit tiiijtl wt to EUikku, 
Utfi44ily At AltituiiE^ of S.OOO to 1^|,000 fe«l, iuui j# alfo luot with in TitMl biuI 
Control Aj£iA u f AT oi Si'^nA- Tfan nitlifug wa«an ^ ia Jtxnuftry, Uh pcthhI nf 
^tntion about clay a, a n:oglo yomif OflO bning luuillly 

u tho oonUrtil# of (ha abdamnull gliUltl—the pnb^titlAl fel-licl4L Witbm 
ut n that laake lilco eoikgulBUMl blood, }i4A a gfnAfy lomrh fttid a Itftiiig 

pi^netmcmg odaurr. It ii ofily dovuluped in tbe rtitiing lirni m h a 

U'uwFt, njft miuw potfMtiAMJ of Ibo wull-known odour. An oujicq m About ihs 
rtv^^rnge produDo of one? ftllilTlAi Oood nJftd jpwe podi fetdii from Ka, 10 la Rn. Ifi 
ACi^rduig to siTO^ but Ihey nro ofton muwi aduJtarated with hbod luiil othrt' 
Inatofijd. Muak-diwf nre uttonsd or sbcnt to Boctira t\w **' Enuak-pcMK"' but tlia 
flMii ia enid to b« wulK^vokip^ nod not At oU tnint^d, oa Diight luivo b«Q ai- 
p«rtwh with the pctrLolTAling odoiu- of th* muak, Tbo inidea anusil of il, but tin 
fwkAluA noviiT do iO. 

'iharn uro rtwO|pdMd m tpidj? throe cldhf grodH, via,, flj the CahAfdiflS ff 
Huaion mvek ; (2^ Akwuii muAk {whkJi irtcludiSHi nil igradoa of Imhu* mutf): 
and (3) Tonquin of Cliimw Musk. Tho Anoni 4Mld Tibetan mtizkil r*a*b EurOf* 
eiti CoinultA, \Slwti dried within the folbclo^ it bwi the iwTia df " Jluak^-jiwh' [. 
vluui ■cnfc.pod out iill4 Mid in grunuLir form it ii caLted •' Gmin Muak.'^ It ie 
■hipped in begm C^idofed in wooden or tin-LbuwJ eboeta llint cvnlain ohokii ^ 
podii. In the Di^ioiwy wi1i be found on inieirefAilUig note on the HaalLuhl’ ^luik, 
contrihuled by Mr. O, (!r MinikiFEL Thu tlicniiJAyAn Muafc IiM boon known finiiiii 
aneiont time# utid Hdbor in IfilO roforu to it, but within Uw Jiaat docado w lo 
the demund for the Indian ortiele oeemis to IiaV4 been doolillh^gf 

The following were the export* to foreign :—In ON 

vnloed nt Ro, H.WO : in liMO-1* 047 otp viihi4«l at Ra. 18,873 : in HWJ-2* 3fHI 
or.. vnJned AtBa. 13,330; in 1002-3^ 44 ot, vAltU».l atKe J,600; in 1003^, 
Vidued n± a#. 3,42:1: in lQ04^fi, experta fiif; in IfiOiML 223 ot, viduiri o Ka 
1L180 ; tmd in K40ft-7, 04tS ol. viJued nt Ka. 14,000. Cofi^ 
gitWa nn in^tructi%'e accatmt of the Imflio in Nwa aubttntiea uid oxJubl^ta IM 
odieiol of hriporta into Bongnl fr-im Tibet wni BhutAfl 

prior to that datn. Tina Bhutnn hnd pr^ilorvecf ft mHui valuatioll 
while tho Tibetan liad fluctuated from ft Vnltintimi nf Ra 3,343 ta Rh- 
“Tl«i oflioinJ vfbltiAlion of the Tibetan mtuk Inat your WM Ra, 40 pW oa ^ 
thal of Bblltftfi Ra. 33. Tlio prioe of tho Tonquin mu*k in England li» tw® ■ 
hijrb u 1 lUt. lUl or, and oa low na 4:i«. Ten ynart ago thn pi™ tfoin !■■■ 
fiSi. NkO O*. Til# latnat auntAtiona in Iho Id^ondan mnrket. far gimume 
CDuak of HU«l quality m 72i- Od. to 7fi#, per OltllW." iCf- MarCO rw 
TrW^Js (cS. Vldejv ii-p 33; liabcrp Mtmoirw (Leyden and 
313 : BnrbOAA, CoomIm >7. Afruia and Makibar {od. Efikl. 138-7; 

/nd.p I6W (ed* 1777K ICM?; Tai-miMT. ri^wk! {Ball, tra^h n-i 
£58-80 s Uiiaehcjten^ Fay, A\ ind. (cd. Hakl. d„ 

/tuJ,, I tiOl (ed. Hftkl. Soo4^ IL , 350; Fryer, ^ew E. /twf- J 
FL Sin-M ^ E Eirdwofod and Foatcr^. FirH Bookn 131, 23^ i~ it i A 

428, ote^, ; Milburn^ Or. Cofnm., ii., 813—1 j At. 1833, xviLn 15; 
ifipi^affi of Ntpatil, 131; Hoifmtrkrtnr^ Traiaift t^oiWL IruL (Kmd. .*^*[**^T|. J 
lirondt. fuid Ratzeb.^ Mtd. Zoof.^ l82Up i., 41-5, t- 7 ; Fatilitt j _ 

CDnmirent^.h l847p iii.p 4<lli-70 t RorkhiLI, Afevigufith and 7l ; 

/W, CakM. d'OriQ. Ammolr. I0U3, 302-5 J FuUou, on 

in ^oum. Eoreb. Nat. IJitt. Soo., 1903, aiv., 700 J WaddrU, jtA«« uod fit Jjyiwn . 

XaUE BnlHtltuUiA—The term *' ^luak '' ia in E?oiiirtion nioge 
jioimd rtainoft to a number of prudueta of both ftnimal and ^ 

poJBMAAad lTirf>r0 or leem of the aernt of tlie tnio pe-rfumO. Aiuong« 
mentioned llw miuk-rat ^or alirew^; the mllAk-piant ( 

oml the .1 of In^lia ( ril afiK< hP^fe .j The 1^ . #i:pa4 

tJie only puLittItUita that haa BO for attracted. Wfinua *^*^^^**^*^^j jj, Juvinf 
mentA in it# cultivation on n eommorcml acatn ennnot bo mgardea 
proved jiucceHful. 

JHHISA. FI. Br. Ind., vj., 2fil-3: 

i., 17, tt 12-t : Romphiiu, IJfrb. jinfc., v., 130, t. W; 
liarbadog, 1750, 184, t. J6; Hoxbnrgli, Cumnandel rL. ^ irT-6B; 
Jmim. S«r. IM.. 1S6T. liv.. 2S5-301 ; 18'»- " 
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THE SPECIES OF BAHANA saj*ibsktum 

Bjunfrafi 

Ann, IkL, 1895, vii.p ISO-222 ; Kcw BulL, 1894, 229-314 ; Gambb. 

Man, /if^. 1902, T23 ; Prain, Plants^ 1903, 1050; 

Firmiiigi«r, xUan. Gard. Ind. (<mL CamoroD]^ 1901^ 204-9 ; St'hiiiLuiim In 
Engler, Pfhfmnt,^ iv. (45|, 13-2& ; Scitamines 

A gciiiifl ot tree-Ukfi herbs with thick atcmi laTg&tj compoBcd of tll-e 
convolute Icftf-sheaths. It coutaius ^me -10 epeoies^ scvonil of wIiLcIi 
Aire oftcin coiiMiieTod oa moiu cultivated varieties- 


M* Mrplentumi Linn,; The Banana, AanWi-leki, 

fviiAsip, pazham, ano^ip ctrilip iwAo, ^ ctc^ A pf>ruiitii&l herb, 

8 to lb feet In height, itidigenous in the hilLa of Bihar, tlio HEiatem Hininlnya 
and the mauntniiu ol Assain, Mianipur and Burma, ascending to 4,000 
feet; ooltivated throughout India and the tropics. By aomc writcra tho 
Plantain is. considered & distinct epedcs, and placed under the ikoiuc 
Jf* but by ment authorities it is simply s cultivated variety 

of stfipirfitfim, Accordilig to Schumann, both should be placed 
under .If. /mrmfistUn^u. 

J, G+ Baker, in the Fli^a of Bntuk imfia, jp^-cs ten diHexent forms 
oE this plant. The more important of these Irom the laidian standpoint 
are 

H- Duoa, ittivjf,, Prodn Jfwwjj* ScU,^ IS&Sp *1. Dlstingiushed hy iho 
paid green loavftt$ cuid stein, white pnilnoi^ beJOw, \ha peLjOls ha^'ing & brood 
rvd border and tHo fruit botng pale yeLtOw. COiiuBCQn sdeta that the tip and stout 
iWk rtinain of a bright grAon. whila tho fruit ia stiU firm on Ibo bunjch whm fully 
ripe- Camoroa oiso fuggoflts that this is tho Dae&a nr DaP6€c^MitrtabaH ; 
ia doLibtUsss tho desertbed by Liotard aa Abiiudant io EMtum B^ngoL 

M. ChimpD^ Wart Stom and fuid-rib ol Qm leaf red, fruit pals straw- 
OJnurod, abcilt d inchoa king. Caxneron nmkea two forrofl, Thm aro tho 
CA4l:ifip0—thp fkieat of all the ptonlaina, hut sot fit to bo oabrn till it can be 
nuioved from UiO bunch without tbo atightoet offort i azul tho f7Al>ii-f7Amnpa, 
which difion only Irom Uu^ifsooding; in bolog much anudEer (ki fiKt, net mudn 
Iw™ than thfl thumbh IlieM two aro the ptautaJiu nioit gonanilly wen in 
Celcutbak 


KL atUdmeuldi, A wild fonm 

IL pafodlllacaf tip*. Fmjt large, long "pd finq-r^tlk^ field plant of tndja guner- 
aSy; u oaten £^nly of(OT ha^diig bo^ oooked, ^Fhia is tho plantain of Carujoroii, 
sdiilB W. rim'i-fT M. abovo, with tbo Bombay rod fruit below, Woukl 

^Ibfl Btknonjui of India. UzhIoT thii form abould bo Inoludtid the l^afrja ond 
KOCA-befa^ tho large eoareo fmils oatoo by tbo poorer classaf IhfOUgliOUt India, 

^ eeraltoliti a form dbeely moiubting jt. , Afid 

iti foproAentaUiro to a liu|^ oxtont In Woetom and Southern India. 

lA tOxlUls, (boo below]. 

M. ixaluineDsf]; In the Fl&ra o/ .Sriti#4 Indio this b Hmp^y men- 

hunod oa a fibro-ytdding form, boi Capi. Riploy setit to the Aj?ri,-Hurtlculturui 
Bodfity of India fin 18^71 18 fonna of Araknrh plantains, «aoh poaaeasing upcvial 
pniportieni of its own, iomo having red, atber* pale yolkiw, and still otfiehi dull 
^bits fniits. The one which ba apecialiy doBigsated ff- * yields,, 

b* Bays, both n finn frrdt and a ubo/liI fibra. Ono of tlkOMe Arakan pbuiteina — 
tiw nnyal Plantnin—ho fnrtiirT oboorvoi, boars friiita 15 in<dies long. Tlkom(Hi& 
charseterktie pluntain of Burma much tvaembloS the Bomliay nd plantain, 
which. Camcfoit calb:— 

ruin, {A9irW9il,^i Baiter, Anrw Bisf., vU., *21: ram-Iria 

^*r Rad Plantain. Thil is a remarkably fine fruit? In fiavour and buttery con- 
TTCiJiA the l>a&a plantain. The plant i* immistokablo at a glance, oe 
^Os stem and leaf'^talJai ami niid-riba of a dull red ooknir., ihB also tho fiowers. 

fruit k about 7 uiohiM> long and raiber tbin, is at first of 4 very dark red 
<^ouf, but zipene into a yoUowisb rod. Ihougb not Very coimuoa in Itidin Me 
a whole^ it b tlio cbnracUitislic betlri'^lasa plantnin of Rombiiiy^ Hetioe the 
g^taioji of Calcutta jithI Roinbay ore widely ilifTwent, both in oppeamiioe ami 
OavouTi 
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—Thii aairu) ' - BnnaniL '' u verj^ wJdam ubqiI by tba in \j^]^ 

though Jt. ij miivuTEol m tbo Eruit^jihopa oE EngluiLL In ImUa aJI br iniHif - 

criiniiiotQ^ plani&uis. But neilhur nAni{> wo □Id Apj^^Ar to bo pr^fpiully 

Inrlfftn, ^liQ plant grow in PalHtino btfoni the CruaadeB. CrUoda de Orin, 

uya tlio wonl coma irom Cuintniv and tiuit tha Aroba eal| “ thm 
dga Mutm. or Aniiuu/' nonma wLich of oouxso con^o ff^m Ibe ^£iuuktiL 
Tbo origlii of tho noxun Flontnin ia poriiapa m riWiro ul;iKT]fi.». In 
Ilob^n-JsAton it ia juiid that acf!ording to Ovipuo 1161 rn-iW pl^no 

appears l4i lu&vn Lecn tlio nimw under wMch llin Emit wan fliict i^atrinl ti> 
the \\\ Iniilea.''* But n^mrdJLng to Ovinda thn ptnnl woa hcLpirupeHy k 
callfMi^ ojf Jt won quite nnolbrr thing Eroni l]io ^aiantu dosertbod lay 
Early inediMval travellejii generally caU the Eruil idllicr " ut FiwhIb^ 
or Fia oE Luli%^' and in the VVeafr Indun to-Jiky tlio oominOn snail pbuiUmi 
are cailod Uga. Ligon {lEuI^ BorbadoM^ lOoTt UO-2) ia perhnpo the fint author 
who attempted to dowzribe and figure tbe two plant^ colling them by the IwRioi 
of banana and plantain, IC/^ Jorei^ Lr* PL dan* L'dnli'^M lUOl, b., 3^1-t] 
Cii/EivtffEon.—Tbepbiitttii] ii ouHivatetl very nearly througkoiit Indij^ 
exf^pt in tho extreme north-w^t and frgni ftsa-level op to 5^CIOO or 
feet: in altitndo. fn eortaiii liM^alitios Ur^jo ^ardouB {of tnany flCT«) 
planted nliuu^t exclusively with the fruit, and the prodne^? in Kjst€niattca% 
jieiit to (-aleutta. Bombay and other large towim^ Mort- Irequently it in 
eultivAterl merely in small patchi^ around the liomesteoib fiod for Ijunie 
consumpticu. Throughout the plaim of India the plantain ia extenwviJr 
produced, eainsfually along tbe banks of rivem, eanals and tonka. Hanv 
distinri raecfi exist and ihette may he grouped under two head#, thm 
grown for their rip& and thoHe W their half-ripe fruita; the Utter 
being used as greeu vegetables. Tho vegetable forma are known by tKu 
genE^l hauler of AitcA-ieib and are raised on inferior lamU as field 
The fruit Eoznia require more careful rultivation and on garden isolU. A dr*' 
keia plantains will grow yu alniiiflt atiy soil except stifi tlftv iiii4 himii 
eand, but both field and garden varieties do befit on newly raised eafth^ai>i 
for example, on embankuieiitj=i. On \ay\ng out a garden it is costoiEftiiti' 
excavate & tank and to plATit aa a lirat crop^ on the new soil apresd "ft tap 
surface around^ a quantity of plaiitaiiig. . 

Fropngsdoa ia entirely by rooted eattlngs or portion^t necttred Irora cw 
stools^ These tnay be deposited in holes made within fields of stnudiiei^ aw 
paddy* kathu (f Worrjj#<Vf «ii f it/Mo cii h Ifrfou 

or turmeric w#fr The pits or holes are ordinarily ^ 

apart and the traiisplanUng Ip usually niado in the nany aeawHi (begiaiiiM 
of Juiie to cud of July), The pita ahniild be about a cubit deep and 
with cow-dong. When the secouiiary crop is off tbe field [April 1 y 
June 15) the ground is ploughed two or three tiifles^ The plonfoiflH ^ 
to bear fruit one year after sotting, and the giound is then usuwiv . 
to the phintatn crop alone. When a sufTicietit bunch of fruit has p 
pendent extremity of the infloiesoence, with its rcniaiiiutg (lowers an 
spicuous bnietii,^ should be cut away, so that ail the avaihihlo 
may go to tho fonnation of fruit. No dump should at one ^ 

more than three aucketa at the base. Extra .‘iuckem tlbst 
reraov<?d in June or July and tmufiplanted into fresh 

hunch of fruit hajs rimuted and heen cut ulT, the stem should he i 

the IjosCn BO os tci make room for the other fruiting stems of ^ 

cost of ciiltivatiug 100 trees has been f^stin^ated at jiboH^ 

fruni 300 to 600 bundles of fruit may bo obtained* which ft’tc i ^ 

Rs. IfiO per acre |K?r annum. iiJaefif ^ 

Of the Madras Presidency it is staU-id that plantains are grown ^ 
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on tfet tanutfl, Tlic \nm\ m tiioroajflthly |ilouRtn'tl Bind the shcMjtfl plant^fi 
in pits, alnip»t< ftiiy inaiitlip but mom c^ocmlly during tho tnciwonA. 
^mpfon {Fm. Trixt andCoot^, 323) that planting 

flhoutd bo mado oven^ two monthn ao as to keep up a ailctesEion of fruiting- 
Imgatinn ia ofieoted by floOfUng the soil, andaftiT the-water has soaked in 
for a daT^ the suporfluoua water ia run o3 through drains. Tho land ia 
then hocti onc^s amonth, nnd tljtec monttui afterpkntiiigaeiirfaeorlreasiiig 
ia ^Ten of wild indigo and dung. Hooiiig La stopped aa soon m the fiowera 
appear, but begiiia again after gathelitfcg tbc erop. Tlio planta last three 
to four yoara, 

Food d/Td Fodder.. — MlantainSp after itui.iigyea, are the eomniiOTkeat and 
mofit highly prt£f!d of ail Indian FeltitSi while the cojiraer kinds corutitUito 
mv oF the ataple artielea of diet iti many parts of In-dia and the Malay 
reiiiiit^nbr being mostly oooktrl bofora bdng eateti^ It has been 
proved that tlie produce from oiic^ acre will support a rnuch peateF 
nurikWr of pwplo than a Hiiuilar arra nndcr any other orop^ and the 
menao yield may be prcsorveci for an iiidcrmltc period by drying the fniit 
aivd preparing meal from it. Pbiitain meal ia made by stripping off 
tile husk, slicmg thoeorot drying it in the sun and then reducing it 
lo a powder and finally siMiig- It m calculated that the fresh core 
will give 'fO per cent, of mcalp and that an atw of average quality will 
Tield over a ton. [C/, BhaduPT Labor. Ind. Mm. (Jadust. Sec.), 

1902^. 26 ] 

In the K€w BuUetin of 1^94 will ho found a complete review of the 
available infonnation roganling the prwiurtion and tmdo in the bananas 
and plantains of tho world- Tile moeut demand baa given the West ludicB 
« new and proritable industry. There aeeius no veiy good reason why 
India should not participate in the supply of the bner banauM^ 

Besides the fruit, other parts of tho plant arc used as food. The flower- 
heads of many kinds arc cooke^lf gcnrrally in curriesp and the inner portion 
of the Bteiti ^ ca! led thofj is ahm edible. The shoota and topji of young planta 
arr. nccaaionaUv used as a vegetable^ and sm giv'onas fodder to abeep and 
tattle. The outer sheaths am valued as elephant-fodder^ and the root- 
stock is said to be gi ven to cattle to increase tbe quantity of milk, [Cf<, 
fiffpf. Labor. Ind. 1900-L 24.] 

fiiifastrSaf Us^s . —For long the FiBABof the plantain has been used by 
t he Natives o f India for cordage purposes, mats and coarse paper. It ?arly 
attrs^^tedattention from the fact that it so closely resembled Manila hemp, 
(the product of frjrtmif}, though it h not so strong as the latter and 
ran never hope to comprdc w'Eth it in the European markets. The special 
Artkan form might, howxvor, prove a useful aubolituta for the true Manila 
hemp^ and in worihy of special attention. Moreover, va>5t numbers of the 
common plantain s^ms are available for extraction of the flbre, and os at 
present tbese are simply thrown away, oforts have been made in recent 
yrars to encourage the extraotioD of the fibre as an additional source of 
profit. The rapidly increnmng demand for cheap Btring to be u^ as 
biiulers ** should render this Btiggestioii of interofit to both the eiikivatom 
of the fnut and the cordage manufaettirers. The subject of the wiUl sp*^ieB 
of .Vii'jfri as soiirce]i of fibre bos aroused some attetitioiu and it seema 
powible that this idea may come to be of value, eapocifllly in Bome pyrtiona 
of Burma, The chief difficulty in the utilisation of plantain stemB aa 
tureen of fibre or paper materials is the expense of cohcctuig and carttitg 
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THE NUTMKG TREE 


MYRISTJCA 

FRAGRAMB 
Nutmeff and Macj 


iL. 2Mi K*w Butt.. IW7. 1-3 i 180S, StW; 1863, IS^$; iloTrin, Cai^ L«t. 
in Joum. Soe. Artt, Oot. WOS. 012 I iJodHD. Fw/ui Pttm of tSe 

Ifl&T ■ WotKlr<>w, &ard. •« IntL^ ISDfl, 4^0 : Komwy, L'AikiM £pi*j Phthp- 

L lnd^hint, Jiiiy 1603, fa.i.): PhUippif^ a/ 

W rfinnrrU BtitL, IfW, iSo. 12. 0 tfil .4dmin. Ao^d 

A'w^r i Hftnii\tJ^^>k, Af^cm. rnMf. (WiMoo and EATijer, triuuil.), 

1007. 04^ 


V, 311-^, 


J'wiUL • 
0uttj[i«r 


MYRISTICA, UUH. t ft. flr* Ind., V., 102-L4 : Km($, in *4nw. 
flow. Bo<. f7<ir(/. Cafe,. 1S91» lit,, pt. 3 ; Gamhle, Jfflft, /'nJ. rtHtiw.. JOOi, 

Prttin, Bfny. Piantt, 1903, li, 894-5; Hon pet, A-yri. Mg., 1907, 

No, 3; MYRisriCACEJi!. A genuK of evergreen aroraatin trujcs. ArenrUing 
to Sir Geoige King, 22 6peei«s nra indigeiinuB to India and one eullAvatisl. 

M, aeM. ; Talbat, lift IVtf*, <*«,. 105! Oiuablo, h^. 

; the nhtdu Tliif I* dincuwod by Hooper Ittrpi. Labor. Intt, Muo. llndlwt- 
Sce.1. 1900-7, 9) (iiulor ihc nomO putuli-bai. Tim si»tU nnj li’^e into i-aml|u 
and they eontiun half their woiitht of f»t. whioh molts at 06’ €, It mpotiifio* with 
ititMt fueilit V, yioltlina 92 per owit. of crysUtllino ncidi, rwUin* lit 41 C. Tlw Int 
^iala Wly of ->/fef(J«. In nnothnr repert (f.e. 1003-4, 31) Hoo|jo<r refer* 
to tho juien of w. dIsi»»>. /. a Th which Im dp™b« '5*^" 

niitnie^. The fermnnl of t>*a fluid hn spenk of Si* n'sembluiB that of kino, 

M. SUlalMTietl, £«*,*. kdnagi, shoi* veni^', |Kithm, A IniBO of tho wwtom 
onoat from the Konkiul aouthwonl* in evrrjfrrt'n forest*, Ij 1“ the p^vious 
SpeeiM, tho seed yieWs ft yeilowiah oil wllMi hr“!«»l *r ^"^'x ™!l 

liSiciiaDv and hi flluminitiotl (Hoopor, f,«„ 1900-7, 9). The frut oppecirt 
to have boon weed for adlilterfttinff the nutine«B i^l of i*. 

Tho wood it nVHlefStaly herd and uoed ift btiilding^ [Cf. PAfttnaroj, tnd.. 1803, 

iiL, lOTx] 1 r . - . i 1 4 

M. frunm; Htmti .; Xutniegf ami Miusfr; /otpfia! (nutmofft, jpH. ja^ - 

buiihy. ovPtWHm t™, uttliva of Uia MbloccM* CiiltivaM^ ta b.lt nA>l ^ 

grwA esitunt It hoa auoc^od b*»t at th^i Bolamn of Barhy^m 

Conoof VaJIfly ot tho BO*l«n of tho hill*. T\\6 fniit yi^ld- ttw V*h - 

ab^ Eptwt “ DutTTWg '* and tniwa,” th# tomwr boLog tho hrrfd runuiuittwl id- 
biunen and tho latter tJio nr^ p- 313J- 

According to ^ltholl* 2V*Pr Ag«.. l7a-»+M3ia 

hwt »il for tbo nutmas t™ li a doop. rich loaiiia «lth R™i drainaj^* ^ 
not thriva on aandy and ata^naftt «Ater ^ 

Hunnto muat bo hot and moilt with an mnvjil nuEiiall of 60 to 70 racbet 
aw miiwd ffflln timh **4% aown in aanwry bocU. aUR and ™tL 

Ttwy wqui?a to ba watwad avory day in dry wwathor. 2 to 3 foet lliglt 

they aw tTan^plantod fit dktanW* of 2B to 30 f«t apnTt . 

bo ihadihJ and waU wa^arod, and tha land ooiUtAntly ShoiJd dry wwltlwsr 

Wrae^ th* E^und around tho ttoma a unpwvod hy baiag mulched with alraw, 

Iflivrn or atabk ISttcr, Ah paraaitic cr epipyhtic phmta on 
ihcEdd bo at Oti« reraovodx Wiim ih^ tiwa flnwt^r jbe «™ murt bo de^n^n^ 
and aboiat nn* malm left to et-wy eight cr ten femal^ TllC iiid« ahfl^ ho^ 
the w1i;ulward «de, ma tb*l poUen mtty be nmod to tho fpmalo plant*, 

Mnimence to boar about Uio aovonth year, find the prwtum ins^MsaM till about 

tho €fteenthH , j n r 

.HaanrJ^urrurrM.— The fruit la picked up evury nicmiili* after it Hm fn^ti ff^in 
tho t™. Prom InBOfl to 2,060 liuta HhouJd be obtained from itvi m 

bwinii* Tho mane ip *tripp«-a. off and the nuta diiad m #1 i«Ih “ 
ahovfr emotddorins «i«a. dry the ^b, artr bfokon wd tin 

fiutfl rtibbail rnith liiM to prevent attack from worma and thm pack^ in tight 
COM for expert. The tiuwe. after being stripped £i #pi™d on mnta ot tmy* 

(n dry, when it turns yclbwiah brown and bccomeff tliC mace of cominai^. 

Dff.-^NutraCff yiddi an eeaentifil and a fixed oil, while infice al« ™^ 
taina a peculiar nilr Tho fixed On., ” nutmeg bufctOT. ia obt^ed by 

aipniuiun, tbo powdered mite bwnj? Stoainod and pK^^ - 

in Wodta of a ySow' colour. The eawatial oil m obtamed by di*iiU^™. nni) il 
while in MloiuT^itb tha odwr cf nataiCg. The MWntaal oOi of both mtlnifeg EnU-l OO* 
and maco an largely uacd in perfumery. 

731 




NutmcK 

and Man*. 


Cultiva- 

tipn. 

Zfitiaaj. 


■evap. 

Xnlmagx 


□a 



HARDOSTACHYS 

JATAMAHm 


THK SPIKENARD 


Mfidkin«- 

Tr&c 3 e. 

StpcrtiL 

Itnpgc^ 


U 

336 -^ 

Spikenard. 

PiT #Wn *. 

finOkl 04 L 


In ^mcTSWr nutifirw w nn fttimulAiit, rarm^nAtiTV, xmd in IW 

naHwtit wtdiFSpmid cuio of both nutino]; mw:* in Eim™ 

ixttfUary is wdl known, 

Asrt-gardjs trade, the EEroiriS of Indinn luerrhiinuliae for the six wwi 
^*5* jIh follows:—In l&OI-i* 170 |b,, ^nliiDd at Rs. 10t>: b lHt!4L 

S 2B7 lb,p vfijTitd St Ri. 2;flft3; hi 1W)3^, lb., v&liicd St H*, I.IW b 

6M^ lb., vnlyod at iU. 2,580 i in 1005-0, 500 lb., Vfilusd Vt- Ra. IW 3 
luid in lWfl-7, 703 lb,, vatned nt R«. ODL ™ « iw. 3 

The Ihtortb for theBOfne yeiirs were an fnIbwAIn 1001 2.580.2B5 ||i. vslued 
“ 1002-3, 020,871 lb,. vAlutTcl nt Ra 2,32.320; in IJ05-I, 
571 llfiib., vnhiod St Ha 2,17,R70 ; in lb,, Rs 3.10,0Tb 

m m5-0, 071,445 lb.* voIli^ nt Ra. 2.15,137 ^ and in l»0£k7, 715.013 Ik, isIM 
at Hfl. 3,28,453. Almost tJie wholo nf the imports come from tlw Straits Scllk- 
iT^n^, in lOOfl-7^ 700,300 3 b. Them i^i, morrovEr, tt RK^BElfOAT Irode, 
wtuch ^3w« ihc following robxmij—In Ift0|-2, 10.130 lb,, i-ilood at Rit 7,11-10; 
in 1W2-3:. 00,075 lb.* viijibei:l at Rs. 44,540; in 1003-1. Ifi.O.’W) lb., vMJtifHl •« 
Ha. 0.007 ; in 1004-5, 21,077 lb., vnliiod at Ra I0,020 ; in 1005-0, 15,217 lb , 
if: In lOOflu;, 21,287 lb., vnluod at Rk. 10.34" Tbs 

1 mled Kingdom rcoaivoa the lurgist Ahorn ©f thft Ti?-oxpnrlA, wliile Rritah KisL 
AfniM. Adfrn, Turkny-'in-Asirtr and in snirbe yoors Fmoew iind Egvpt, abo tsks 
Considerable CilinntitiiM. 

[Of, Varth^mn* TnmU, 1510 iled, Hjilsl, Soc.}, 24lp 24,T 3 (TortdA de Orts. 1,^ 
' Aoontfl, de 5w 1578* 35; Liiwhntim, Fev, fad. 

159S {ed* Hnkl. S™.), a, 84-0 ; Pjrofit E. Ind.. rfc.. 1001 <Bd. Hskl. 
m, 167* 100, 357 ; Mruidelsla, Trat^^ in Olonrius. //i-tf. efe.^ 1(138, 100 : 

Pi»* .Viirtf. A mm., in Pisrj, Ind. Ulri. tf Nai. ei Afrd., IflES, 173-5; Taxmla-p 
rroTslt. 1^6 («J. Ball), H.. I4. Ig ; W. HedgWp /h^onsf. 1G0I («L HakL 5«.).a, 
m?Mi. 3 Tlieveiiot* in Ircran/, Joddaton. ric.. 16S7, pt. iii.. 160; Ovm|d(in, 

to Sufait, 1089^ S?5j ^lilburn, fJr,. ■f'emm., 1813, ii,* 363 : PaitlMii 
lAd^ Coinmiwnt.k 1847, ui.. 43(^3 ; Cellin^cxid, Ramh. of a iVrri,, 1886. 261- 
^ /nd,, 1893. iii.* 102-5; Schnoiderp Campar. Tna imd 

mid Maei, m Joam. RA^irmacal., Morrh 1891; Hmir4, PL /ndM4„ I 8 H iiL* 
3^D 3 Hnoper* in Lfdff.. 1000. No. 5 ; Dutt, Mat. M&L HlmL, 1000* 221, 
300 ; Btpt. Cent. Dragm lOOlp Ip 12lp 137.] 
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NARDOSTACHYS J AT A MANSI, />fV r FL Hr. iu-p 
211 ; VALERTAWaCK^. SpilreuAnlp jaiamdnid^ WtA-JturpAitfj 

Aosiai, pampe, nuin. ^oilei'cAarcja, etc- A peroimial he-rb of 

alpine HjniBilajra. wbicb extends east wards fcom Oojhwal and osGcndj 
to 17 ,(XK) feet in SikMm. 


Throoffh tha iworehes of Slf W. JonM (As. Rum., 1700* iL, 405- lTl this pet- 
TmitIO was lirst idei^tiflnd with I ho spikenard of th* ojiciutitil. In iTfce 
Ji/on 1 pi (HcMsmle. tronsl,] num-oroiifl itderoneea OTS modo to tiwunn Altd 
which Ihe troiiAlittor regards H Iho present pinnt. The nuuliUAcript in 
■fates from the gtb eentury and was found at Klicha in Khnton. Got flis ^ 
Orta ^£7ftf/.* I.) gives an ikccmtnt of th«spikenard hut os be speaks of it M pfoewe“ 
ftmm Mnndii Cbitor nnd ports of l^ler^ bnrdisrfhg th» OongM, it sowni IMy 
that no ceniEUierl f'atm fapnwi th Tm The drug comuts ^ * 

portion of the rhnHJms, about ba thick oh the titllo flnfliiTp surmounted hj * 
bundla of reddish-"brown flbreS* the rctnnina of the (rfldj<!al leavDS. It sforos^ 
find bitter^ and ^Ids nn dlstillatron (in cfsientio] oil. In India it is larffcV ™ 
OS on sLrarrLstle adjunct fn the preparation of medirtltsl oik* and is pop^^ 
bobov^ to jiicipwse the growth amt blncknw of the hair, [C/. Fiiny. 
bk. aLLpsh.^it {Hollondp tronsl.), 3fl4; Foufus .-%i^Ai fAdaniB -J* 

Amntusp Cmwimi. tm IHomnd^^ 1558 , 12 - 5 ? Acoetay Proof, di 
1578. 17^81 f CeWn*. Hitroboi., n47p if., 1-11 ; Roxburgh * 

433-8; Lambert* Oin^Juma, rtc.p 1811, 177-80 ; Taigcf Sha^f (FlayWi 

J833. 67 : PAornwo^. /nd.. 1S91. iL, S33^; Ihttt, .V«L 
1900 ^ 180 ^"I.] 





THK KRITIT 


NICOTIANA 

TABACUnt 


NEPHELIUM LIT-CHI. ruath. s FI Br, fiuf-. 1. 687; Giimblc, 
Man, IntL Tint&s., 11102, 197; Tftlbutv Lift Treet, ele., 1002, 100; Coolie, 
Ft. Pn^. Bomb,, 1903. i, 2^; SAn,'roAci!,«. Tip Litcbi, /iteAi, 
kydmavi, A h&ndsomo oveigroon tree, introduced iroui South China 
und now ki^pely cultivated in NorUierti India for iU delieioua Fsoit. 

Thc^ wtiill in nil [ioxim of Indin, but in tliD narth-wwt u npt Imi 

IdUod It prefe?™ a dump c^limiitt^ n3ii:l cif wnlf^r. TIjm liihwit 

ouftHly *>f frnit liAH hilhorup bwii pirnhn^ m mnl A-mimj, mcpfe M|)C{!udSy 

thi^ Inurr pTO™w* but fiiv? fniSt il 9^ obtitiiinblB in imd In dnluirKi- 

puf. It may lift by but Eho mtrv«i way to obtiiiji Rwifl fruit \t 

Co propfiRntf* by nhout llsi* end of May. Fp»r tbu mctb-rid of tisis 

iwHct lliouid (joiwtiit iin article by fdjrrf.-Wflrf, TraiWr, 18311, tu^t 2 t 

^■i., c^ihpliii by Fimiinjjwr tlfl), Tbi!! inriilcr in ?rtjiy will het rcMuiy for 
TViuoi'tng and ph^ttinj^ otS by the i»f the rolit m'eiitlior, otkI iiiny bo 

planted out in the MlEm'ing miny ■eoAoii. tlie J^t i^ neiLrl^" rouzKln nboUt nli 
inch And a half in. diiirtKtt4'r- "rtw edible portion in tbo wuii‘triui4f.i4in.'Ol- |iiilp tir 
PuHl whicli &>WT9 tlie need, 'riie tliiiipw %\iy tbo fruit, tfbieb tbu* lieconjwi 
blKkiab, ru^d 'm l\m fiEnte it iiiay be mn in l^Uidnn fniit ibupa^ but it irf Lneom- 
panibln with the ffvali fnul. [t7/, Boytil, J'J- Sm.. l&fjti, D.; BennerAt^ l ey. Uu^e 
/mfrj, 17ft2, iii-* 2iy5-« ; Brebichf^fiiier, HijU. l^urop. Bat Due. in Chinn (qiii>linjiC 
Mendoio^ IfiflJSb iBOfi^ 11 mid fquntini; Tri^uit* Ifllfi) ID-l; fSnni- in. 

Ind.^ 1003, 23Sj Fimdtlger, +l|aii- Bant. Ind. (od. Cnfiitron), 1{H>4^ £63,] 

NICOTIANA. /./Mil*; Loljd, //wf. Siirp,, I57fi. 31li; Ev^™rtp 
De Herha Panacea, 1587; Caap«r BadiLiip Pinaz, Tkeai. 1623, 169; 
PatkinEion, Farad., 1039p 363-4 t OelwciCp 1636^ 357-^1 ; Simon 

Pflulli, CommenL dc Abti^ Tabam, elc.^ 1635 ; Tdhtq., /«sf, m ITl^, 

I., 117 ; Gard^ Ihct., 1st sd,, 1731 ; Tiedeitiann, Ge*ch^ Tabak, 

etc,, 1^: Koiiing, Zkr Tabaka etc., 1900; CoimsSp Monog. du 
Nicctiana, 1899; aim Ihllei Razze dm Tidsac^i, etc., 1905; Ppwa, Bcn^. 
PhnUr iivp T5I-2; Cookep Ft. Freer B&mb,, ii^ 270; KisiiliEig^ Htindtmch der 
TabaL% etc., 1906 ; Anit^Uifia, Be Varieid Tipiche delia Nieaiiana Tabacumt 
1906; SOLAKACB.^ 

Pmf, Com< 5 fl ol Naples hA 3 <let$icrib«d some 41 spocictA of .Yfru/rffrif#. 
The mAjoTLty are tiattvefl of the New Worlds thongh a few &rc met with 
m the Philippine Islands, Atiaitnlia atid New CftledoniAp eto. Onlv two,^ 
Or pf^rhapi three, ean be regarded m affording the ronitnendal products 
ToftALiCO and SjfUFFp but under carh of thew ColhfA has naflorted manlprona 
vsneti^ and raeca, some of wbkh poaaw apeemt propertica, and would 
Seem to eonatituic the trade Qualitita famed throtlghont the world. The 
fotlowlng ftfe Mme of the rheef lomui, and the conn tries with which th^ 
are maiidy laiiociated :— 

N. Tabacym, Lmn,\ FL Br. /iwi.* 245; Comwi^ La. 7-19: 

aUo DePa Bazze, Sc., 1-222; aSadebenh. Kulturgew. der Aruf- Kohn.^ 
lS99p 203; WieaneT, Die Rohsi. de# PfianzenK, 1903,613. A tmtive of tropical 
America, whieh Coinisa viewn as embrneing aome aii varietiw as follows:— 

Var. fnillGe», BS. .11®?.^ Ift70, t. d20T; Cantm, Ltr it, L, iii. 

Tlfcta fMim>w-ienvc4 Bh^lbl;^y ToImu™. A nntivo uf Mejtirt> nlld Braid. AppooTs 
to be tbft plnnt iliVKribeil by anmci of the nldor iiuthar*—^-ff+ the hrrhn onneia 
■Ainer af and tliu A'l^iona minor mffuMi/oii%tm of Hauhin. Acoonliiig 

lo €Dni«ii, Qta foEloiring ■» eainfi of the TMem of Ihi^ plaiit—Conibobci, CliEUn, 
^vpalp !poiiia|cii. j^ injm pnrp and tb4 lodum* 

Vir., laiwirolla^ C^r*r Le. it. IV ■ Hfluxe, PL Indus., iv., 13. 

A natlva c4 Sooth America. In India it would appaar to ba raMwnally Otdll- 
vjkiad OD ibo ns for exampk* m Kaohmir, Kilppri tulU^ ete„ and ill U» FhUijs- 
ptne f*\andm (Monillrt). Cntnea menUaiu, aa raoeaol tliia plant, DomtElgi^ Kmttucky 
oorkyp Cattam, etc- 
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T.* 34fi-a 
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FruiSL 


PmpOfEtkHfc, 


P3-T.P 
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and 
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D.E.P^ 

T^ata. 


SmtIIi iBiffmiL, 







NICOTIAN A 


RU9TICA SPECIES ANP VARIETIES OF TOBACCO 

Spooiap and 


VlrgtniUii 

£rHuk-l««t. 








Vat. Tlr^nlUn l.c. tt. I, v.; al» Drila Raz^t^ ocr, I2L-JS^ Aai^tii^ 

Lc. lOfl-lft. Thij»^ Comm thiuJu^ cato& d(r%iiuiIJy froni 1^9 region ot tht Oriiitm 
and v&a jntrodunriJ by tho Engliiih coldiiistd into Virgiiilm whort, uculw cnlth^. 
tion, it igiBvo Orif^ to »om« of tho hdOtft hjj^hJy valuod forma of Lnbam tuntjJly 
groupod uUil-or pado And d&rk^cOlDiatd baf. Ainunj^ thii may ha meatuiUEi Bq 
OruiocOp or Vigpriin BrckAd^lnaf* Yellow Orinoco, Bluo Ftyof, Ymlbw Mjuoimdi 
Ootdcn-liMif^ oto. 

Vtr. C**i«, f.e^ tt. vL ; mho Bzth Ret^e. ttc., 7^1 Lfi; AnMUaiiv 

l.e, 101-5, Tbia im the Broad-Joaved I'obnocn^ known ffl Bra^ by thg ouno MhH 
orp^lun. A of Bra^tL Cuinna^ Venezuela and Bolivia. ^■WiordiAe to&nH 

woa intro4lki««4 into Frajiit?o by Thovot in 1550^ and thanoo t* Enropa 
Jh thff etoek from which the Hj-coJind b^d^^encaia tobaooo of Eitfijpo bw botti de¬ 
rived, tmd la valuM on dooouni ni tlio thicktHwa o( tbo kvif ivo4«^fjg it a^itablt 
fixr iho mftfinfaotviro of snuff. The following apociaJ mce» i^uty be mmtioneii:— 
Bnixih Bahia, Pnraguay, Pomambiicop nfmdo, Morylimd, OhiOp ete. 

Var- luvuetiAlSp C«m^n tt. I.i vii.; okn DrSla ifu^.p rkUi I^BTe 
A iLBotafitBLp Le^ D7^106. Ind^f^motia to the vnlleya of MaaicO’. It wiia comejokl 
theoeo by tho BpOnirlrda to thn ialiuid nf Cubn, ia thn pliolt moat biglijy valoKlii 
Havana tobacco^ mmi known by niany trade namde aurb oa Havuio Soed-lMlp 
Cuban Beod-knf, ole. Thia plntit im aef-ordinf;ly moat InTgaty a^ectacl for 1 J 34 
improvofnent of other irtOckH^ and it wouJd appear to be tho ehinf aoicw ef th# 
AO-called Javn and Sumotra teboeeoea. Tho fobawing ore aouiH of the chief 
rSMfS nientianed by ComH Seed-loaf, CeruicctiCtil, rwiflW'h'Mio. Ohio, llivy- 
IjiikI, Wibon'a Hybrid^ Zuiuner's Spanuh, MexJoon, Mnnillo, wU-Tabtikp ffto- [CV- 
Slmmet. Imp. Toff. Hrerdifig ofid Seftedon^ cte., in 17.^, Yeorboot, IWH^ 4i5- 

52; l&Ob, m -4044 

¥ai. macrcphyllat .' Cemea^ Ic. tb in viiL; olao Dtlh 

tz; N. Tflfwrtrw, w. purp^wta^ Aiwta*ta^ Lc. IBOfl* dS-M. A native of Matico 
and intraduml inlo may coiuitriba—Indio, Femio* Egypti Forto Rtoo* 

Thin nppeara to yield much of the Marylond tobooetiea of cenifflv^ ™ 
tioo-erff ure ujumlly ef a deep purple eolonr and the Icavee oaceptioMlIy la^^ 
The following are »m* of tlie ipecdal mree rnfiniioned by Cornea 
VnrinaoH Vetteitlolia, HnkAlo^ Salotnikk Aygurt, etc. 


Ylr^ B’bS. 


Tuziiiik^ 


RqniF 

Tebacee. 


N* rustlca .1 Linn.; Houz^p Let PL Indusi.^ I89&t iv.p 19 j S*ileb<^ 
f,r. ti20; WseancTp (a 614* Thia ie tHn Nicolktnid minor oi sorao 01 Wf 
older auiliorap an^ ht at once diatinguklicsd hy its bcbig a smaller 
with nlmoEt orbitMilnj-£talk«d^ leatiheiY leaves and palo-gwniici wlute 
flowciB^ with tliB limb ol corolla irtiparleotlj dbvclopei It la 



lit? Mn ui. OplnlOD kUBi^ liiLiD- maa piai-LL^ ijjljlu-lihwu - ,, j 

Nicot (after wbom the genua was suWquentlj namodjH It was oultt ^ 
in America before the arrival of CblumbiM* Comes plflcea under it 
following varietioa:— 

Vir* teuaa, C^mwM, Lc. tl, iL, is, A nati™ of Mesioo and P . 
Btwn by Kleot under i?tijlEivation b F£>irtugAl ti 1550+ tha aoed af whacn 
to Queen Catherinje of Medidie. ^ , miltiira- 

¥ar. jimaJciniliy Camti, Le. tt, ii.+ 1 . A form wet wth wnw „ 
tinu in Jamnicap GuBtomnla and MeE]«>+ but daubtfully diituaet etc 

“difii Tj ~st Tbk 

¥ir. brasUtip ; ComMp Le. tt. li.p li. Habitatp Bro^ ^ 

ifl tho tobBiM» whjeh thn Brntifinna ™TI /mnO-crupO. It i* of™ 

mjiztufactiim of isniifF. _ .. «-jailal 

Vii. aslatlea+ acAnrirap r Comeap Lc^ tt. ii.. ^ pi- 
dyrian toboccop but ia oIki grown in Arabia^ Ferna Mtd AbynsLota. gjujjyb 
howovcr+ from ATnerica and la EKimctiin«i dofligonted M 
tobaoeo+ and when made Into snuil £a brid to bo superior to 
though in manv trjvlo aoiuples it bon hoeo :flav'olued with omEna^ . nliira*^ 
¥af. btimllil» a.A«rjii , Cojum, U. tt. ii.p ssiL ibr 

for the monufaclujts of aiul tn Gonnony' ii ragardod a« SUpw^ 

product of rmr. awmwtHm. 
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Var. icalrm Cammi tt. iE.> iiw A nnlii-p of Sni.lth Anieric*. HnrdSy 
e^'er lii«4d eonimeroHJI^ becaiue ot its wlsim 

N, ftlata^ Lk. d 0*,* fttMica, Biot. Efg-, 1833, t. 

Hioch. 5A«ras Tchac&y, Trans. Hart. Soc.^ 1835^ i,* 20&-7. A native of 
Brazil and cultivated in ganloAJi iu EttrtjpHS, Persia, etc. At cno time it itJW 
thought that thb plant woa the aource of the lumUhi of Feiaia. In iliB TmmAtH. 

KetD BuUttin {18!>1, 77^) full pAfti<nilaia will bo founds the final cion- 
cliunon nf wliicb appears to bo that the merita of the h'af, like that 

oF most other apeeinl tobaocoeSj proceed from thf^ elimate and soH, 
leather with th<^ metlioda uf ouitiv^adoii and i:urlng, more than from 
spiwilie difierencca. Cornea seems, however, to think that .V^ ntnia Lh 
the souri'.e of the Penjiau leaf, w^hilo the munerDus wtitere quotod in the 
Bnc Bnitstin re^rd it os derived from the oidinaiy -V- Ttiharfim- 


N. piumba^lnlfolla^ Viv,; PL Br. Ind.^ iv., 216; Coinee, Le. 45. 
This is believed to he a native of Mexico and the Wcat Indica. In India it 
hoH bcconic completely i^atmalked, especially oq sandy islands within the 
TTvera and in damp eitiiations by the nxidsideOi It doea not appear to he 
put to any economic purpose* It ia not montionod in Roxburgh's F/om 
/ndieo, consoqoentLy its introduction may date subsequent to 1832. 

To coneluide this briel statement of the species, varieties and meea of 
tobacco, it may be pointed out that Shamcl and Cobey (Fan'^M o/ Toft*, 
1905-6^ UJS. Dept, dyf*., Burmu FI JnduH., No. 91) give the follawiag 
classifiestion oceording to nsos i— 

1. C^r-wrapper Tofiaocw—SoiELfttra, Connectient, Havana and 
Cnnnecticiit Brooddeaf, etc. 

2. rcft«cco<5^—Cuban, Zimmer'a Spanish, Little Dutch, etc> 

3. Pips Jo^ocOiM^North Carolina* Bright Yellow^ ilaijiand Smokings 
etc, 

4. Pki^ TobaceoiS —White Burloyi Orinoco, Yellow Blammoth, Vir^nla 
Blue Prj'or^ IVhite Stem, etc. 

Tobacco breedingp Siamcl and Coboy have shown {f7X Ikpt. -l^ru, 
Bureau Pi InduM., 190T, No. 96) is of neceasi^ a aubjoct of the greaio&t 


possible interest and value, 

Slttory.—The praetjoe of tabaceu-fliiiiQkiiu^ wbb tmknown in Europe ancL A^ia 
prior to the disoover}' of Amnrica m 141IS. It hdu iib.ee boon wesrUimed that the 
knowledge of the prapertioe of tobooeO wa* vtfty Obckibt and wideaproiKl iu tha 
Aiu4tic(ui Ckintiacbt mxnd IiJArida. Some dLfrorvdi^ of cpiiuon provuEi U to the 
kwality whnv tobacea-iaiokmg wiii first wlinened by Cqlmnbua iiid hli saw- 
dbtM. By some BUlhoritiM Cuha if cnenttoned^ by othem Sen SalvBdDr. Tbo 
and the hahit of flmokipg were found by CoTtea in Iho vory hsBft of MexKso. 
The Spaniards wititened tobacoo-ciiiiiffTiig in J50^ on the oooit of donth Amencs* 
MonnedDB publkbed^ ib 1filT<. on Bocsobbt of tobBoCO iti which he nye that it wid 
kbDwai to the Tirdimij (AmOn 04111 ]l by the banrS bicb?(l. Ib IfllB Fertiatldo Oortas 
oocupied the blimd of Tobago, and found the plimt being Iher* ouJtivated. 
Abobt tJie jpomo time the prepared loBvee who hceiurht by Oviedo from Sen 
Domibgfi %a ^pnln. In 1^3 L the Spablitrdj oommniced the cblti^'Btion of (obfr^ 
in San DamingD, einploying for the purpose Airicon iTeve leboiir. Oviedc do- 
■mbed « ranokiiig-pipO 6"m. Je las IndiaS^ In 1&3U HorTMibd« 

Iwought seed to Esuwpo. Jwift Nicot, Fretitb Ambaaeador, pbw the plant culli- 
vated in Pertbl^i nrvd in IHUn aent of it to Catherine of MiHiUehi, from whioli 
Cuvuimlance tbe genua obtained its botanieei name. In Ul^ luime yeex tobsceo 
was convo^'ed to Eng'ltmd by ThonioH Hariot: Sir FVontili l!>Takc imd.,ibbeeqi3ent1iy 
(lailMii),. Sir WalLcT Roioigli and otberm mode tobaocoeinokibg pupTilKT in 
Englmnd, and about the iatne timo ^’ultivstioii wM itorted ui Virgirda. In li^ua 
B«n Jonann* in his £pety Afow *» hit repnaented the ojgUrcrttltS fox 

and agnmat tcbocno. 


ladiutri*] 

Uwlsi. 


iLDikTikUy or 
JLnH^iBa ^ 


Tobaow' 

dweiBf. 


DikJUfititliSI bj 

BoaoUrdi. 
OuiUmted la 

EiirDj4 
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ItP laEirvrvB 

tn r- 


A 

Unlnifv^ctUUL 

l»j«h£hiUpa, 


mdi4l7ll4d in 


Brtber fCaiii^iivror imiJ F:Ei]pcnir of rttiifrt) wrote lij^E with mwKa\ 

™ j 7*^ to Aiirti whJo duicnbiiig All IJm iiflefijJ ^md liiuai 

Md plnuu. found hy him in Indio, iniik« ao montjan of tobacon So aWi ■ 
lit do w ( IlWiaj Oordft cle Ortji puLliifusil in Goo bSB tiiatoria wo^k oVtl, 
Elriiffs of IrnUn, bnl^ nmkc* no iDontion of tobiiOOD. Hio flret dir«ct Tefmmn ta 
it* m coniwfjijD with ThdiJi, ct-ntrea iircnuid CorLuin Fortugum KiieaiflflArifti Ml 
I no Court of the Great M u^hol. Doubtloeia to tho PortugijiMo u dtin the credit ni 
hnying convoyTHl both tho pliinfc imd tho knowlcdao of itii proporlw to Indin Mid 
Clmm. It li mid in Hio ^tra^hikohi tbnt llwiy liwl eonvoivod it to tha D^jib 
<« rly « I'm. ^1 Pru. Oi dat« m& (Elliot, f/uf. /nJ., IB75, ^i., IW-TL 
^ rotind Boino tobftcov und, novcT hoving Boen Ibo Uko In 
Imlia I brought Bonio with ruo and projyimd a hundmrinio pipn nf jevd work.'^ 
rhevw ho |irn#Onlcid to tlip Bmponiir Akbar, who nttotnptOii to Miiokfi* until he 
wFui Jorhkld(‘>ik by hui pb>^i>i-i[m. It woubl thoi! aoaiJi to hnvo bwo kDoim in t|» 
l^coii for tlnirly a ontilor;}' Iwforu it Wiw carriDd U} tho ml of Jiulia- On 
tliD Ollier biWliJ, Cozneft Afnnmi thnt tho iPOd rultivnlcd in InHlio m 1005 Euid iiM*n 
bnanjjht rretn Bni/.il. In 1610 tclhnt^oo waa ^rown in Coy Inin, lind in that sbih 
yiNu-^ It wm inlrodueixl into Turkey Snndy'H, 60J. lu blit 

r loru p^ikio^l tt flJu^t^^h of n ilinilki woiuiui of ^fuinilipatikiTl Bmokrag 
By 1017 Bm4>king hiwh ill fact, boniui# nn gmnu-nl in InduK hluit titr Kinpmr 
plnh^pr fcirlNnio llio pmi-lioop im almi hn^J 8hiili Ahhae of Piawi* (Ellk^t, Ic, 
y.* rtSl)* FwlCtr* in hii work TAf Jorform in imim (IWkS, 04. i?Sp 

I00)p qufBtoA x‘-arkkufl lotlvni ajkd blvoicoB of date 1019 wbicb uptmk ijf toliAKD 
Hnt fri>ni IndiA to Red ricn ni-jrt& >landohda {UVae^, JOO&, in Dleftriia, 
JCOS, 74) irpeiUA of tin? FnratB of Gujerat living pciMOBbly 
and BimtAin in^ thoiiuolvoe out of thr^ ndvnziieigo they mnko of tbo tDOBceo^pbotl 
nnd tho feny they cot OUl of tfio palmi" Cnltivntion in Gujnnt in 1^ U 
PTOKPn of fu lUooflaflikiL In IG4la tbo plant wjib earned to QoIonndB. £dni»4 
Terry E iff. Ind., Ofl), Bpoahing of Snrot, Baya that " the lohocoO whidl 

growH tne« la doubtlnn in tbo plBtit na good an in any other place of Ihft world, 
but thev kzKiw not Imw to euro tWkd order it, like thono in the W«t Indijei." 
Fryer (ATw A<X. ff. /nd. ond Frrj„ 11172-61* etc.) aaya,The Pcrslow 
Ui'bAcco in Ihoir nioft ■ulenui nw4^:iihlhj4^ and for thia puipoae nra provilipi with 
Bpitsfng-pnta Tarmiier (TrartU in Ipd, {od. BaUb J670, ii. 23) Ir^ 

tiB that hn fOEind tobacco grown Abundantly at RnrhanpEU'^ nnd ndda* Jo eerl-tin- 
yeajifl I bA^‘0 known tbo peopln to ncigleat fiavine it beeauBB tliey had too rniuch+ 
and they Allowed. Hlllf tbe crop tp Eieeay.."* Ovingtnn. ^ Poy* to SuntU, 1 CS-'i^p 
HpealcB of tho people of Miuent AljliOrring; tobaooQ and bEirning All tllAt m btonK^t 
to thotr city. Btrachfui ^in Phtt T^roml, 1702, 1134, fabrld ed*) iV.p lK7i 

jipvEiB an aeODimt of Iho oultivAtion nnd irianufnrtiire of tobaooa fn Coj'liLiil- Hi 
ipeaka cif t'Hi ‘'0 forms, one nkiLi::h slronger tJinii: tlie otherL lioAnwH’-dlil^v 

17(t0 (Riechiiziann, ttvi, .Anl^., i,, 104), Rpeaks of tobaeoo coming from Einnpi 
to the Dalchun nnd. tbenoo to Upper India ditring the reign of Akbar ShaJlr^ 
fort nlcwiy indieated. C^oL Ky<| (In hia fetu-r ill 1780 to the CSenrt of Dircchtfr, 
piupoHinjz the forTnation of the Botania tiardriW, Cnloutto) irkSntic^ned tb*^ i®' 
prOvomont of tobaoeo Oa one of tho aiibjecta that tuight engiago attontioti^ Slaf' 
pbeTBon Eurt>p^ Comm, tifitA /md.* IS 12) mAkca only a paaiiing AltufflAO W 

the loh«flc*> trade of India with Ptna^.tmil ^[llblini (Qr. Comm., ISIS) 
evnn mention tho nairto of the wwd.^* It la thi4Ji a fact beyond in** 

lobaoco, loaa than a hundred yanri ago, was fin Afi-Jde of coinparatii'^ unimp^irl* 
anco in India, wberetlB to-day ita uae ia all but univynmJ—Tnen, womirtli and tnHi 
children NioohE!^—amh inoroovef* the e^part tnifUc baa bcootne of tbe 
unport^OQ to theoolmtry. The Sikha, \lVlinbis aaid certain Hindus are^howis^^^ 
prahlbit€hrj the me of tobem>, though alJowed indulgence in hemp and opinra tn 
luiy extent. Aa tti other pATti of thn world, So in Iiulla, tobACOC paiHiod lli^a? 
a perjni;| of persecution, OAt xtB ultinLutO Complete distrihutiOJl over IwitA !■ 
nno of tho nuinerouji cxempk^ of ibe avidity with which advantAgKin* **f^ 
empa or now applianiies havo been abeorbcd into tho ogricnlEordr and 
cuatanw Jind literature of tho people of India. 

^ * flatter of nvmy-AAy knowledge that King J«TMia L iafflitd his faJn^ 

Connterblaate in 1603* And roiaed tho tax to 6 s. IW, on the pound. 
Charles, in 1630, prohibitod tho cultivntion in Rnghmd and Jrmftd, 
iiwmB, Acooniing to ktatphinaon. f^rent nuontitioBi wcfro stfU raised. In IS33^_ 
King issued a pr^^clainaiien to rc^^to the wndcra of tobaow in citios 
Pope Urban VIU, prohibited smoking in ohurcli. By an Aet of cultivaw™ 
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in wm |milii.bilfi<i, ui4 in h17l> Clmrii^ II. pamt?4 a further 

A^t, by ’Which hupinn* iru^ifult'il fur In*Eiui4 lia4+ in tins fif«t lu tw 

cauvoyed to Englnnil. In 170^ L}l« ru^t ^jciisuEuiitEnn i>f ttiLi«oeD in Kn^liy^d mtuo 

14> ] ^9 lb. In 1731 V'irf^nln aikil J^ior^'luid \r{»rw regAfded na mnsL valiuiljje Oai±E>nUiH^ 

A£H;|Ui«itLiuiH to Brilikio Ikcaliiic?^ lUJiDnn atJicr eaziKUI{?rntli>iUt of iliv t<.]bu4XHJ they ^ 

priMiueW, An interi»44hg iu:ix»Uiit ul the culliVBliuu uf m Virr^nirk in 

Irt7ip w jjfiA'r4Ji by 5ilr, TIiniiuM GInvM iu a tHi|w?r il^jliviTpJ b> tiup IbrynJ E^^-miy 

{^htL Trawjp.^ Juno 3l). ItlTh, sir, <52fal/ricL o<i,) il^. MU—ro|iTintiyl, CJitrnrii, 

IlMJl). By u npcoial Aot of Qo^u^e III, f I7AO) inbui’ots oultivnlinn in Ero1tuii:l wiu iSidiiNiJao kn^ 
nlJun'iHi, but m>t in IJngtind iiur &xj|]jiiuJ ; and, lofftly, in I ^U SS'illmni IVp Iraluiil. 
prii|iibit4>il i\\v 1nj]i in JtivHtiun. 

Prior lo tlH:> ^M^kTAlinli nf Um United the British unf^ply nf 

oaiue nlrnnut eutiroly friiin Virgiih-QLr During tho of Quoon Anno th^^ iuijiijji. 1 
fti^tinno from tobueoo wob only Ai>out £2-IS0,0a0. In liMhl I ho net impait« (thnt lUrmi*. 
hi to 4uy, irnportB Iona oxportd) wwo vninjod at £3p 13^, of n Intel weight ef 
7A^EtifN,T&0 lb., void the tl^oAtc guii’o a rovemie of over i2| tnilLiuti fKimnU uterling. 

CULTtVATiOsy. 

Ares . —The crop coctlpicd in 1905-6, 1,01^^906 acrosi in British districts Cultlv*- 
and 24^284 acjta m fchfl Native State* for whicli ictuma are availablcr 
But eiljee several important States ftimish no Teturna, it niikvbe accepted 
aa a safe estimate to put the total tobjKrco area of India jit lplOO,<Xl<l 
afSf&ir It would^ inoreoverp seem fairly certain tJiat it hiw not expanded ih^iomawm. 
materially during the post ten yitars. Of the totalp Beni^l (including 
EoAtern Bengui and Assam)p hiu fully one-half; BCiidraK a little over 
130^000 acres ; Bumaup Bombay, the United Provincca and that PanjAb 
have each about 60^000 aorea. 

As a rule there are three dhttitict persons eonromed in the tobacco 
trmle. In Ejingpur (of Bengal) the culti’vators sell the Ipaf on the field ClillLtmldlW 
to up-eountry^ tradere and cureta —03 they are called—who own 
large ciihng-sheds^ at ceitain convenient Liitervaljip through the chief 
tebacoo-producing localities. The curefTt next mU it <» Burmese dealers, 
who come and supervbe the leaf as it is being cured ; they than pack and 
dispatch it thomselvcs. These three daoses^^ are fairly pneral throughout 
Bengal, the chief tobaceo-growing province ol India. Tobacco with 
the Natives of rndia is either used up in the trudo form or Ls worked 
into a iioste with several ingredientg (to be dutailcd later on)> and in that 
lortn smoked. The more elaborate curing ol higher-grade leaf is pursued Cmaq lae 
over a eomparativoly limited areip and to meet the denundB ol! the 
European rather than the Native populatiou. Bengal, the chief growing 
provincop takes practically uo share in the higher-grade inauufjacturBv 
The crudely inanuiaetured leaf (in trade returned as '* unmanuinctUfeil 
tobacco IS e 4 C ported to Burtua or to foreign countries^ and irt thesn is 
Worked up into special grades of smaldng'toblKXO, cigarst cto. In South 
India (and within coinpamtivciy recent yeare) a oew trade hua arisen m 
the uianuraeture of cigars for the European consuiueri both within India 
and throiLghoiit the Bast generally* Indiatk eigara havop moreover^ found 
their way to Europe^ and the traflic in them vt ywly increasing. In 
the whofe of India there are nominally, say, 25 ciiiiDg fftnns and in^curine- 
factories that give ennployiKient to 2,150 persons^ but thLi mu^vt be r^igardcd ^ 
ss oyer and above the large number of perions already indicated as cen- 
cijmed in the ctiltivation and crude manufacture of the Native article- 
Wf. HeusECp i >4 PL ImimL, J8&5, iv., 24 

and Aoksoi- —T obacco is grown [of local BengnL 
consumption in almost every district, more eapeuially in RangpuTp Jal- cij*rfWririrtP, 
paiguri, Kuch Blharp Daxbhanga^ BumeOp the 21-Parganas^ Nadia, 
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Chittagong^ S^lJiet and Kamrup^ etc. In same of iheee difftricti it iij 
moreovcri laigcly grown for trade and ^^3cpo^t. In 1905-5 the tatol Atw 
midar tobocoo in tho two proTuiGca of Bongal was 535^525 ticrea^ marc 
than half that oi all Indja, and in Asaatn 4,511 acres. The dl^trida cf 
Rangpur and Jalpaiguri and tho Native State of Kuch Bihar contaiii the 
largcat araaPL In 1^-5 the area in Rangpur was 181,100 acm and m 
Jalpaignii 115,300 aoras- Two apooiofli^ ^V* 7V|Jj#i^*fiwj and A'* 
arc grown. Tho former La generally called deft';, and the latter fP%4fi 
(foreign). Fila^i is largely cultiip^ted in Purneah and nifEghbonrhooi 
So little attention has been paid by writora on this subject that it is said 
uo cultivated races of aio known, but tliat the haa niiaj 

such, the most important of which is known oe prodaeed m parti 

of Natlia and Jessore. 

One of the most striking featuies of Rangpur k the extent of tohicco 
cultivation (djfri. Xei^.p 1858, No. 15, 508). Both Tftftfirnm vid 
,V,. ore grown, wherever the soil la a rich, sandy loam with water 

only a few feet below the surface. Shallow Wells are dug id I over the le- 
l>acco-fieIds, and during eartaln stages id growth hand imgation ia diily 
puHued. The water b thrown from tho wells so os not merely to sopiJr 
moietnio to the roots but to wash the dust off the loaves. The agricaltonl 
KV^tem puTBued b of a very high order, and it Ls not to be wondered tX 
tliat tobacco should prove so valuable and remnnerative s crop, La s 
country pre-eminently tbe tobacco area of India. The railway to Jotrapitf 
cutM the district pmcticatly in two. In the one half, the nortbe^ vitt 
its rich sandy loom, .V* JViftfimiH is cultivated ; snd in the other, tlw 
floutheun, with ittt lower^ damper soil^ _V* rifwrfc/i prevails. But wherew 
the red'clay soil appoois, tobacco culti%^ion at once ^“iappean. ^ 
Rangpur and Knch Bihar it is no unusual occurrence to bud a singla bw 
of Jt\ mcastiring 5 to 4 feet in length. ■ t 

The following account of cultivation has been derived paoinly 
Mukerjl and Roy. Tlio crop reqnin^ a good soil and heavy mantuiop' 
The kind is a weB-droined l^iable^ sandy loam, not too rich in organic 
matter, but rich in mineral salts, esnecially those of potassiUiEL “V 
bfl grown after jute or Indian tom, nut often forms the only crop of 
year* If properly manuiedt It can be grown three or four 
same grountL The seeds are sown in seed-beds in An|mst or 
and the seedlings transplanted a inoath later* The aou of the 
dug and manured with cow^Hdung and ashes untO raised al^ut 6 
After the soil has been well pulverised the seed is sown thin aud J 
covered with earths About half an outline is required to produce p 
for one ficre. 

When the seedlings are about 5 inches higb they am fit 
plantation, which takes place from the end of ^iptember to the on 
November. The soil must provioualy be prepared by eight or F o ^ ^ 
ingji. Deep cultivation and thorough pulverisation art knportan^ ^ _ 
liberal mannrt of rotted cowndnog and sahes is neoessary^ The 
are planted in tho evening ^ feet apart. They muat M *- . ^ 
watered tho first few days, and irrigation is ^ 

vflLs of ten to twenty days* In Rangpur ond Jalpaignn a h^ ^ 
is n:!peatedly drawn along and across the fields lUitil about tb^ 
tbe fiower-bndji appear. Whore ardficial irrigation Is requireo* ^ 
hoeing is neesflaory. 
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waa i3pl94 acres la tha Central Pmvinceap and 14,220 actea in OtidlL Tfce 
distncta %'kh largest areas arc usualJj Ftaipur IplOci Bikajiitr 

and Cli^da lp023 acres* Lu tJie Central Pno^dncM ^ Auiraotl e^l 
aoresp Buldaua SpSO"!, Wan 2‘p374j, and KlUehpur 1,178 aem in &«if. 
The plant is cLiJtivated in patrdies near the villages, and the whole ptwlnt* 
m eeiisu med locally. The ^casoiUf M miwJiig and reaping vary. In arang- 
pur the t:rop is harvested in Octobi-t; in other dbtricts the ateMaFecDi 
nsuaUy in February and Manili. 

fi^Jpuisn^ md C*?nirvi —In these pruvliim eultlvstbu utbiiDd 

conhned to the Native States of tiwaliorp Jaipur, Eharal^ur and Toiik, 
which hi 1905-6 grew respectitdy 3,590 acres, 2,563 acres, 1,072 aerpk 
and UT acres. A cir^ription by Dr. H. tL Irvine of the km^m Bldhi 
tobacco, grown in Ow^ahor, ia quoted in the Aeconlui^ to 

O'Oonor, tobaceo in. CeiitiaJ India is raised on high, weU-plougtfid 
lainis. A aecond crop ie frequently taken from the stems left after die 
first crop has been gathered^ 

Punjab and J!^orib*WaRi Proniicr .—Tlic area in 1905-6 wm 67,3^1 
acres in tlie Panj^b and 9^666 acres in the NorthAV'i^st Frontier. Ib die 
Fanjdb the ^iistricts with largest areas arc uanally Jalandhar, 3^56 arrEir 
Sialkot 4,400 acres, Lahore 4^524 ocres^ Cujrat 3>137 atircs, Ainrt^r 
2,890 acres, GujtAfiw^ala 3,465 aeras, Jhang 2,708 acres ^ in the North-West 
Frontier, Posbaw-ar 8,513 acres. TTie soils generaEly preferred are gsidn 
and manured lands near the villagea. AlInviiL] lands are net coa^idervd 
suitable; in three cases only—namely, parts of the Sialkot, budiUM 
and ilawalpindi districts^^-fue alluvial tructs selected. Irrtgatitio a 
practtsiKl, the plots being watered about once in every four day^, 
ostenai).^. niaiiiiHug is ncc^Hsory^ Night-soil, sheep’ and goatKlui^ 
litter and cow-dnng, ate used, and an adniixturo of saltpetre is fmtw 
benehoial The sowing eeaaoh in most districts is October and NovembH'i 
but may In some places continue till December anil January [Sbibpitjp 
Multan, Dera Ghaci Kban) and February {Pcj^hjiwar, Amritaar^ fta™- 
plndih Traijapkiiting takes placo from January to March, and cirtting 
during May^ June atid July. Tbe plant h cut to the roota and tio accW 
crop taken. [Cf. Purser^ SeiiL Rept. Jalandhar^ 1892, 127-8 J 
Pb. * ifxpcr, Fann Repl. 1901-2* 20; Renouf, Tcbaccp in Pwp™ 

Proc* B^rd Apj^, Pufo, Jan, 115^.] 

Kashmir .—According to Sir W. r#awrence (Volley of KashmiTr^ 1^*^^ 
345-6) tobacco is cultivated in many parta of Kashmir, but chiefly 
around Srinagar and th# smaller towns. Cultivation is almost eat^T 
in tb^i liands of the gardoucr class. The plant yielding the best 
grows in Srinagar^ and is known aa5rwart Tit futrifin^ tar. M 

Another species, chihsi (.v* has been intiodnced from iBe 

Panjib. It is aowri in April and picked about the end of Auyu**- 
tequinai very rich soil and la irrigated by the dip^well* of the o^ 
Tile consumption of tobacco in Knshmir is alniost entirely in tht 
ffunfl. 

Bambay and —The area In 1905-6 was 64,539 aerfla 
and 9,018 acres in Sind. The districte with the largest areas are 
22,856 acres, Raira 2l:,2T6 acres, Satara 4,215 acres, AhmadabadJj l“* 
Khandeoh 4,354 acres, Broach 2,685 aeroa, and Hy'derabad 
Mollison gi%'es a veiT full orcount of the methodji pursued* Tbs 
is grown on deep ailuvial lands near the Knshna. Throughout tht 
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iluHi't and the tidjoiiimg Bojoda Torriton'^ wkerfs nittivatian is extenaivt^ 
a Ah with Rftlt water ate io»tiH50i!, mhI Ehe w^ater h uae^l br irrigating the 
C4ba4?co, alien with remarkable mauiuia) Welk of speeial value 

atcftr in tlie neighhonrhootl oi Xadiid (Koim district) arnl Fettitl (Baroda 
Territory)^ For details regarding the inaminal value of these salt wellsi 
opn^tdt Leather (J^ri. Ii95, N o- 1 4) p A free-worldhg and aatiafartorily 

drained soil is best. On sueh Land in Oujarat niild-ftavoiined tobarco of 
gooil tjuaJity can be gruwn. A stroa^er tohneco with large, coom leaviw 
grows best on ntedimn clay banls, imgated with sweet water or salt and 
sweet coinbinrvL Tu Gujarat, toba4?co is rarely rotated with other cropa, 
and it is daimed that the longer the soil is under the rrop, the better the 
produce* 

The seed-bcils ebon Id be preparetl on elevated ground and Uiider tree- 
shad^. In villagea which grow a large ori^a ol tobacco,, a piece of ground 
is usually set apart as a common nur3ely^ The borl shotild be carefully 
preparefl* The burtdng m\ the surface (^fore the rains set in) of refuse^ 
straw, brushwood or cow"-duug iiuprovei* the mechanical conditionp the 
oihes manur^^ the eoiL and the heat kUIs weeds and insecta. After burning 
goat manure should be well mixed w ith the soil, and a Bne tilth 
obtaim^ by hand-digglug* The seed (inljed with ashes or hne sand} Ls 
sown in Jult% one ounce to one humlred square feet of seed-bed+ The boiXa 
require protection from hea^'y rain, and should at first be lightly watered 
by hand. Weeds must be remo™! and the seetilings thinned out4 The 
seedlings ore ready for l^aiiusplaiitatiou when they have four leavea and are 
3 Of 4 inches high. As soon As possible after the barveiting aJ the 
previons crop the atenia and roots should be grubbed up and biun^. The 
field h ploughed soon after the monsoon has ^et iUp and again frequently 
between June and August. Twenty-five to thirty cart-loads per acre of 
well-rotted fann-jrard manure should be applied, after the field has heen 
ploughed Several A better practice is to fold sheep on the fields 

intended lor tobacco. The mud ffom tillage tanks is also couiiiLiered good. 
Before planting the young ^ee^llings, the field is levelled with the ruifrarp 
then lined and cross-liuefl with the A seedling is planted carefully 

at each angle inuile by the intcrriectiiag lincs^ and a cloudy afternoon is 
Usually chosen. Frequent watering is required. .As soon as the 3'Oiing 
plants have made a fair start hoeing should begin^ and when the flower^ 
buds begin to open they shonld be removed, and with them two ro four 
of the youngest leaves. xVbutlt teii to fourteen leaves should he left on 
each plant. The removal of the fiower-huds is followed by the appearance 
of Bicle bmnrbes known s^i suckersp” and theoe ahio should he regubriy 
rmiovetl. 

On a still clay loam soli tobarco b a dry crop, but as a rule in 

Gujarat it is irrigated more or hss according to the land of tobacco to be 
maunfacture^L Irrigation orrlinarily Ijedns early m November. Twenty 
days after the first watering a seconti is givens and afterw'anh^ others at in- 
te^ls of twelve to sixteen days until the leaves are ripe, usually about the 
middle of Fcbmaiy^ In Oujarat the Wve« are left on the plant till they 
are decidedly yellow. Sometimes the whole plant is cut dowii, hut the 
Usual methofi h to Atrip off the leav«>s one by one from the stalk with a 
small bent sickle. 
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etc. : FleLchor^ Cn^t. ^ 060 ™ m in P«w. flM/ri Afn ., 

fumi, i&y6, no.) 

—Tke AteA iJUideJ tlie crop amoiiiit^l in ltI¥3-6 to ISS.iZiS 
Acros. The diatrict.-!i with thij l^rgeet are&^ ar^ OAHolly GEiiituri4!,7^'^ 
ttctes, Ctrimbfttore 26,dS4 acres, Gwlavari i?J43 acres, Mzagnpfitam 5,iiit 
ftCfert, ^IftJnra 8,296 acres. KumuL 6.664 acres, etc. The crop ts 
In, all dbtricts, though on the Nilgirb and the ^est coast the area h eiujJL 
BensQii (Proc, B'^ard Aijr*., Pusa, 62-&2) gives a veir full accoimt ot 
tobacco cultivation in the various dLstnets- In Kistnn the rfop is grown 
ehlefly in the upland lahk^ on ordinary black cotton soil The seed-helj 
are usually locatcn.l r^ea^ shallow pools in which the nionaoon miM 
They are well ploughed and manuxeil. .^fter the first plotighing cattlf 
ate pennetl on the plots, and they are ogaiu ploughed once or t^^ice. 
manure, eonsiatiug of aahea^ earth and dried cowniung, is then afphwi 
at the rate of 50 to 60 loftths per arre^ After two or three tiioia plDiig^i^ 
the seed ia sown hioadcast. at the rate of one local seer to 16 cents of \m»L 
and preaaeil in by the hand. At first, watering is frequent, three of fenr 
times a day. After twenty dav^, watering is reduced to once a dav, «w 
all unhealthy leaves ate picked oS daily. 

In about two and a lialf months, when the plants are @ to 9 mem 
high, they are trimmed and lateral shoots, if a hVp removed , and fiftu^ucap 
later are pulled up and made into bundles for plautiug. The pn'pata^f*^ 
of thy land tor rhe crop commenees about July. Before this. vdE^c 
manure and tank silt are applied, and cattle, sheep orgeats peutiw «« 
it after the first ploughing. The land is plough ehI sevpn loten ^e$*ttiiiii 
twice with the and afierwtnls inarkefl off into aquarea, iliLMOQiig 
plants are placed in hole* filled with water at the comer of the squares, ao ^ 
the earth gathered round tisem. They are watered for two days in the 
iiig, then for fw'o days in the evenings but are afterwanle left to themwn^ 
Tile crop btoppui when 2i feet high and suckered twenty dat* laler, su 
about ten days later Htill is ready for harvest, in Febniary or Ma^ ■ 
second growth occura, and the steuiH arc cut dowiii and used lor 
In cultii^ating tobacco for the matiufactuxe of snuff, the ^ , 
irrigated from welk. but the plants are grown by the aid of *t.~ 
Again, if the tobacco is for chewing, watering is withheld four or i' 
before han'est. The chief centres for snuff tol^co ate Tnc 
Ro^ipuram and Uttankarai iahks in Salem district. 

fC/. SehtHnuflij'er* TipAarco and It* .^mdapti * \tjwiL. Ivi 

iW and Manuf. af "TltjBopee *n Hadroa, IbOO: Shrttt^^ viMiiiiiH*. 

I«S3. n-fl ; ■■ Bod,, 

Drbt, Mad. FtiU.. ISSU. Xo. 2 : Cuitie, CulL and Ci-nsg 0/ 

Mmi»ra. A^n. Mad. Ih&O-ta). No. 4 J ™ 

1SOO ? BeUMin. Cu(i^ nwi CimVi^y 0 / in 

Atffi. Mnd. Brrf!., lOCa, fu,. No. 53; Ann. Ftpit. Trad* and 
/rtfJ^.. J 8 M. pikm, I I; ISUtt. 13.] _ ^ 

Myson and Caarg .—The area in Mysore in fffoau 

chiellv in Mysore^ Tumkur^ Chitaklrog and ftolar. The 
on land where rogri and similar grains are cultivated, a 
must intervene between every two of tobacco. The 
or Julyt and the eeed-boda are prepare^l near wclU or ot 
of waU-r supply. Thy syeds are sown raided with dungi^tl^ 
pressed down with the hand and watered they ate covered wi ^ 
the leaves of the date paim« The aeedluigs are tranaplailt 
prepared previously by froquent ploiq^ings and manured uj 
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shwp. They ane placed in holes IS inches apart and ftlled in vfith a mi^iue 
of r^\ eATth, aand and dun;^. About a montb and a half aftar being set 
ant tbgy afe topp&ii six ar Beven learn only being allowed to rpioain, and 
the snekcTa a^^* jemoved. They are ripe i.D November and JaDdarv and 
put domi to wkhsii A ar 5 inches of the grounib The stems am then 
split lengthniae. each portion carrying three or four leaves. [C*/- RicPp 
Mysm Ofiz., 1^97, i,, 12ti-d,| 

Purina. —^Thc total area in 1905^ amounted t* +9,205 aereu in Lower 
Banna, 2fl,56<) acres in Upper Burma. In Lower Burma the largest nreoa 
ocourin Heuzada, 12,^49aerea ; Thayetniyo, 6,627acres; Tharawaifi^ S.fiOl 
acres ; Prome, 3,772 aerea : and Kyaukpjm, 3,525 arrea : in Upper Buitna^ 
Pak^kku, 5^530 acrca ; Mandeky, 4,393 acres; Mtnbn, 2,646 acres; Sagaing, 
4J56 atreii; and ^rpiig^'an. 3^944 acres. 

Mackcnna {SrtiL Itipt, Htniadti, 1901. 50-1) states that the bulk of 
the crop is grown oa low lands annually flooded. .A highdand portion of 
the holding isplougheti daring July to Aujgtiat, and about the end of August 
to the middle of September seed is sown in naraeries, Ifi four or 5ve a^eck* 
the Boedlings will be 3 or 4 Lnch^ above ground and are ready for traiiB- 
pkntation in October ta November or early in [>ecetnbef. The ground is 
previously prepared by numerouit pbllghiugs. and the plants are placctl in 
niiTowe 3 feet apart at a distance of 3 feet from each other. The ground 
must be kept free of weedo, and about a month after transplanting the 
small leavoft are removed till only six to ten are left. About ilait-^h to 
April plucking cooimences, and is continued till the rains break. On poor 
soil tobacco should be pl&nt<Kl every three or four years only in the same 
place, but in good Boil annual planting may go on for twenty or twenty- 
ftve 3'aam. The ejcp^iise of cultivatioa is calculated at an average of 
Hs. 40 per acre, and the total value of t he outturuat Rs, 113-25 per acre+ 
Ji&pii. ■ Nubet. Bunrm w¥%4^r Brtt. Bate and 

1901, It, I3A7-a ► 9cott, ffas. Upfirr Burma and 1001 {many pajwajmi; 

Fw. Board Pu#o, lOOliK 100-12; l^nd aruf 

DISBASBS OF THE TOBACCO P1.4>r.— Howard Yiar^ook^ 

Depi ., 1898 |i give« useful pAiticulam regardiiig the insect pwt»i- bo also 
Various publications fumLih details regapimg Ceylon [Trap- xxv., 

625 ;* xxiu., 130J. Delacroix {Hechejvlufi Qucl^aej' dlnlodiu du Tabac 
en Frdm^, Faria, 1906) has publishod a full account of the most recent 
researches and iw doscribed the symptoms and tilethodti of treatment of 
several diBeaiieo. He deal* fully, lot exanipb, with the Canker, cuuaeti 
bv a Avictcfiuiii which he has named iS4ir§ti*t^ ; with. Collar 

Rot (Fnumtute du Coikt) and Pith Rot (FourritUrtf de la Moolis), also 
due to bacterial oig;auisms hitherto umle-sctibed ; with Foot Rot {Pour- 
riture du Fied) due to Dfktctmx : with Mossier 

Disease (La Nielle or ^fosaique]; and adth White Spot Di^eaoe (Maladis 
des Ttu^hes blaacheab etc- 3o far as at present known, moat of these 
blights do not seem to have appeared ou the Indian tobacco plant. 

Of the blights of lobaceOT tbE best known are the broom rspo^. 4^^*- 
ftanrhe itniirtt and tK common in moat of the tobacco dU^ 

trirts, especially In Bengal, ^fadras and Gujarat. Mollison states that ia 
Gujarat a bad attack may sometime destroy a i|Eiarter of the crop. The 
only practicable direct means of lessening its aevertty is the prevention 
of the parasite &^m forming owd- Another serious disease, in sorue 
districts, is the tobacco mildewi caused by the coaoldal ata'ze of 
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NICOTIANA 

WITHERING. DRYING AND FERMENTINCt Manmflwtuni 

continu»L Thp idthennij^hoiiae may W conatmct^Hi of any or wiiiafto*r 

material pro\idiDg free ci^D^lal^o^^ of eir. In th4* interior a frame work 
of upri^hte and erae«-mib hoe to be arranged, aeroae wkicli the sticks with 
withered leaf or withered plantj Ainspeiided are plaoetl and retained nntU 
thr dmng ia roJilplete. For the fimt two or three dara the atieks with 
thoLr oiispeDddd leavea are removed a foot apart and reEamed ip that; 
pOBiitiop until the mid^rths are completely dried, which may take from fiffiwn 
to thirty daya^ accardiag to the nature of the weather prevalent. In aome 
partja of the countr}' the hmt drying ii acrompIlBhed by the learos being 
spread on the 3oor over a Layer of dry straw. Rapid dryiry^ produce^ 
yellow or almost greeti leaveOj and slow drying darkens the colour^ 

anif Ftrmentiffg.^Wht^n quite dry, the leavea far atemfi with Drying, 
attached leaver) are taken down, usually AJiSortefl and, at the same time, 

Separated from the stems and placed in heaps or atarka to ferinent or sweat. 

For thifl purpose they are flattened out itarefullyp the stems or leaf-sialkd 
being placed inwards and the tips of the leaves outw^ards. It i^ prefer^ 
able to seJact a damp day to commence this operation. In the Rangpur 
houses, the floors being osnally mud, the stacks of leaf arc placed on board- 
Itig, Great care is taken that the leaves be spreiul out perfectSy flat, and 
os a rule & selection is mode of the finer leaf to be used for wrappers, from 
the coKTscr to be used as flllers. For this purpose it is srcordingly 
ctLstomaty to make two stacks, one of high-cl^, the other of low-cLass 
leak The staeks of leaf may be as much as 2 to 6 feet in height and the 
top is usually covered with a cloth or sheet of bas^ket-work over which a 
weight is plae^ It is customary' an the second or third day to pull ^iowu 
two stacks of the same quality simultaneoualy, and to construct new 
fitacks, taking leaf alternately from the one and the other, observing 
the while that the Leaf in the centre of the Jirst stackn may be in the 
erterior of the new oticsl A week later the stacks are simiiarly pulled 
down and ramade, ami this may be continued time after time for a month 
ur si3E weeks—in other words, until all the heat of fernientation has dis¬ 
appeared. In this way uniform and continuouj fermentation il ensured. 

Bundling mad Bmiing. —The leave* are then tied into bundles of W BaUngla 
or 30, a useless leaf licing employod in tying each aucli bundle. Great India. 
ikiD is required in ihisi operation, since the leaves must be left perfectly 
flat, the bundles being almost fan-shaped. In this conditiott they are baled, 
the bFoom-like ends projetring outwards. 

It may be os well to contrast thb {which may be taken os the aysitem CMdOnMo- 
pursuod in 1902 when personally inspected by me in Rangpur I with that 
giveii hi* Buchanan -Ha mi I ton as observed in I^najpur (the adjoining 
district) during 1809-1L. The tobacco, he says, is fit fnr rutting in 
March and April. Each stem contains ffoiii 5 to 8 leavea, which in a good 
^il are li inches long, and in a poor are only half the length. The steni 
is cut, and the plants ore allow^ to He three dayo on the ground. The 
leaves are then separated, and are ti«l in handfuls, which are hung in the 
open air until dry. The handfuls are made into haHsr by laying them 
together in two rows^ with their nxits out ward. The parcefn arc 5 ur^ 
rounded with straw, are tied ven- tightly^ and the bale is then complute/’ 

Whitney and Floyd [Grmrik of Tobam U.S. FfOfAofli-, A^. awku 

1899, 429—101 show the bundJes or bauds produced in Maiyland * 

and Vltgiiiia, al^io the forms adopted with the '* Cigarette and ^^laiLufac-^ 
turing Tobaccoe/' ** CSondectkut Cigar-wrapper Leaf,^* the “ Ohio Liniri'ipr 
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Spanish Cigar-liMef Lp^V* tho FSorida CigBT-filler Cuban Se«il/' [Cjl, 
Fly yd, Ej^hib^ Leaf Tobacco al Pctrit Expm. 1900, in U.S. 

Dtptnt 1000^ 107-^6; McNetie and JIathewMn, Dark Firc-cvrtd Tipiioft* 
oi l''^^^ml'a^ eLc.^ U-S, Y earhook, Agri. Dcpi., 1905, 219^30.] Mui?li tilpcEidj^ 
appar€^utly, on t1i« care in handling and tlie^kill in making up the buudlet 
Tl>ei'e w^onld accordingly seem evnr>’ prospect of limitless expaiudcDs of tbe 
Indian tobacco tnde, through the simple hestowal of gwter care in tju 
manufacture and in the methoila of bundling axKl handling the leaf. Al^ 
though the past century has witiicaacd a great a^lvaoce tliete b still math 
room for iiuptovcment;. Any one who will Labe the trouble to inspect the 
chief tobacco area of India wiU readily discover that the fault b not sa 
much the climate, soil and plant, m the defective methods of curing tLit 
conoigD the Bengal tobacco to the bumble position it usually tnctupiei ia 
the uiarkeu of the world* 

Chmtti[eM Oceania^ Manufaclur^.^Dr^ Harold H. Mann, in a 

conmiuiLication with which I have been favoured, dist uases the inodan 
opinions on tbia subject:— It bos been repeatedly pointed out by witUrs 
on this subject that dry Tit barf am leaf in not tobaccOr DeU^ 

croii {Bull, Sciettir Pharm,, Fob. 1905^ No, 2J remorksK for example* that 
the quantity of albuminoids present in the nortual leaf gives a disagrresbU 
odour to tbV smoke that recalls that of burning wool or hom. The fer¬ 
mentation which the leaf undergoes during manufacture is^ in facE^ 
to the preparation of tobacco* and if not carried out propetlyt 
leaf may be rendered entirely worthless. 3fnuy theories have been hdd^ 
various times aa to the nature and cauae of the great changes width lake 
place, and it has been euccesaively believed that they were due einaplv to 
the oxidising action of the atmosphere at the high temperate 
was produced [lOO'^ to F.j^ (^hloeslng, Nen4iler) t that demute nu- 
crobea or bacteria were the necessary age 0(4 in producing the flavoiu a_ 
tobacco {Suchaland; Roning, Vernbuut), and oven that each cIim ^ 
tobacco had it# own special bacterium ; and that such cJ^ng^ ■* 
are principally^ if not ciitifdv% due to the presence and action of 
eJiEvines or unorganbted femienta (Loew). It is now almost unEvers^ 
ri«:ogiii8ed tbat oxidising euzymes are the principal agenja ia 
the development of the colour and aronia characteristic of prep™* 
tobacco Isaf. . 

“ Tbeae enzymes, which wer-e first isolated and ^ 

Loew in Araericaj appear to be at least three in number, 
the^e (ojidicuv) is (Ml cjtceediugliy active ferment, but vary suscep . ^ 

nujdouii influences, being destroyed by beating to the ve^" 
tcjuperature of 150^ F. ; the second (pcroii^orr) is 
but IS more reaistanl^ and is only destroy eil at 190'' F- t the t tohei 

is of a difiereut cbaructer, more resistant than cither, but ^ 

in the proccMc^ of mairnfurture is not yet understood. The pw' ^ 

curiiig (diTing) and sweating (femientation] of tie tobao^ i tk 

cumpanied by a destruction of these ensyTnee. jaresent in the 
osidase and ptroridate generally auiwive the cming pro*’ess but t 
of these finaUv disappears in the sweating (fermentation), leavmg 
ri^istant per&xidoK. , , ry^i 

The changed iniluced by theae ferments ore u. ^resicf 

the Llrying fcuring^ of thu Ieav«;s^ tbo starch is transformed, , itjjiat* 
part of ib« sugar which results disappean. The albuminoi ‘ 
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Anti it ii U> read in tile publia pte^ ol tht Fapidiir tdtli irbh^ 

the habit of cigatelte-tnuDkiiijE hM m^aded the froeial lile of th^; vwim 
races and peoples of India. 

Indian Ojtara,—OiLC of the fit^ petsoni i^ho realised the jiQaailiLlitief 
of an Indian cigar tmde was Capt* A- CainpbeD^ who^ in 1^70, ^tAitei 
m cotupanr at DLndigal to impTove the well-known *' Trifhj'' of focnkcr 
tiinesHi Two years later^ however* the comf^ny wa.s wonad up a ad httie 
progress made till about IML ^heii it was discovered that by importui 
wrapprs from Ja^ii and Sun^atra a cigar could be turned out that vom 
plea;se the eye of the eonaumer better than that eonBtiucted tliruiigb(Hi.t 
of Indiari leaf* This disco very gave at once the iiiiptiiA cbat was iieeietl 
to bring the e:xcclLent cigars of South Inriia to the favouraUfi oodce of 
the world at lorgo. A factory iitspectcd bv me in IIKJ3 was found to gitr 
emplopneut in all its deportments to fully a thoufland pr^iis—mait 
women and chUdreu^ It was ascertaLned that the usual rate Eui ^ 
export worker was to produce CXI to SOO cigars a day, occordiug lo frtilh 
thus earning from Rs. S30 to Rs+ ^ a month in wages. 

But it is perhaps one of the aiost remarkable features of the loh&Ke 
traSic that no attempt has been made by Europeans to organise i 
tobacco-manufacturing catablishment either within the great producbig 
area of Bengal itself or in Burma, w'here the Bengal leaf is worked irp 
and again ret uracil in the form of the cigars for which Burma bsi h«iji 
ao long famous- 

industfiH ChcmicaL etCi—It would be bejmndthe ftLope of this wofk 
to discuss al] the side issues and technical investigations* The PAtffMMWfj 
graphic Indicxi (iLt G33-43) wdU be found to set forih the salient fefltur^^<^T 
moat of thes4?side issues. The Keit Bult^in (Feb. IBM, 4&-n55S finnbhiii 
details regarding the natural sugar present in tobacco. Many pithli^ti^ 
have dealt with filter—a aubstance prepared in France and sola 

by all the licensed vendors, ft is claimed to he free froia all 
ausceptible of fermentation and to contain no resinciiis snliSiianrCn ™ * 
higher percentage of nicotine than would be the case with an infi^a ^ 
the leaf. Tobacco juice is largely used os an injsecticide* I^pm 
listi^ in the of iht B^uioal Departmtat of Trimdod for f 

a highly instruetiv'e account of tobacco cultivstiou^ luanufflctuT^a^ 
trade. This was followed up by a moat inrttnictive little book issu 
Sir D* Morris, Imperial Conunksioiiier of Agricaliune for 
entitled Th^ Cuhifoinm and Curing of Tobacco (l&05h The 
Agriciitiurui (Oct. 1»05, 595 : Jan. 1906, ^19-38, etc.) contaiaa pap^^ 
great interest on the eiittivation and inuiiiifactiire of tobacco 

[CA H€-Um, L<m FL InduH.. 18U5* jv: Arihur 
ToSoiE™ i KiielmKi, Chrm. Art^. of Tobtu^ ; Jeakins. MfftCi* nf 
Ktudi \L€'aiUH CAcTfiflM in Ffrm. Ci^r LfOf^ Ur$* 18 " ^ 

HdJiWk Fr*e or Partfrf Fm frOfo N$^*n€ i PlioStt A-lkfffw 

AUtaloida of TtAacco ; Julitui Molir aiid ucllcft* iJ?/* T(»|mhX<? 

^nrirr Shade, etc,, etc* Inuxtierous popera) s 1400104* jDif rawijy ^ 
Bioiogie, . 1 OOO ; Lctew, The A>tc Enzyme m Cnted TotutreO—^Ola^K + 

The them, of Tobe^o Smoke i Thop^ and Hoifnw* TAc Ti*\aEt^ 

I^f ; C. E, tVintaJiii. b koHne, lu Uet aoA VoSoe in t 

Fcnweeroliofi du tabae. fn Sc. Fharm,, 1008* g-4—93* etc.. ^ 

THABE W rvD/A.V TOBACCO—During the opewnf 
Ifth centun' Lidia wa?t not known to the cotninerce of 
tobacco-producing countij. By lS20t however* we read of sioi ^ 
in South India producing very auperior tobacco, and that sun 
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About that also pent from India to Englaiwl. In 1833 was publipbwl 
Burhttiian-Hamiitoil's scrouut of Dinajpur (whirh was posaiblv MTitten 
about 1809 to 1811), Up apoaksof tobacco ciilination much as if it bad 
b««ii even then a welt-knowti crop (see p, fiOfl). It was appareoGv not 

fermented at all—simply dned leaf, , . ^ 

Cspar$8.—Bv 1866-7 the Exports of tobacco from Indio were valued fSaporta. 
at Ra, 5.61,836/of which only Ils."*O80 worth were consigned to the 
United Kinrpfom. But there is no mention of cigots in these early trade 
returns; and what is innri! curious sdll, Bombay was by far^the most un- 
porta at aonrue of the Indian supply. Ten years later (18< 6-7) the exports ^fgaiii 
were rendered under three headings T—Unnianufa<’turtd Tobacco, 

10,508.720 lb„ valued at Rs. 7.51,375; Cigars, 190,138 lb., valued at 
Ra. 1.17,443; and Other Manufactured Tobaetocs, 205,033 lb., i^medat 
Rs. 22,578. Ten v^ars still later (1886-7) the experts were t-Umiianu- 
factuied. 9,868.834 lb., valued at Rs, 9,57,136; figure, 273.209 lb-. «lued 
at Rs, 2,11,391 : and Other Bwts, 193,996 lb., valued at Ro. 27,035. Again, 
ten vea« still later (1896-T). the exports were ;-Unmauufaet^ 
n.257,682 lb., valued at R-s. 11,38,201: figure. 657,816 Ih., valued at 
Rs. 6,37,812; and Other Sorts, 273,872 lb., valued at Rs, 37.318. For the 
moat leeunt yearn (takiug values only) the following were the exports 




—“ 1 

IIMlO-l. 



1 IW5-«V. 

190*^7. 

I'Biniuiufiicluivc.l 
Ciflun* .. .. 1 

OthiT Sort4i -. 

R«, a,4j;.ios 
B., a.M-s-w 
Rik 34.74.'i 

4i.440 

t2.^rt,24l 

SThMP 

14,07.241 1 

.73,3<li3 

9,£>7.4S9 


fU. 15.40.101 


so.stflGTni 

33,+o,4a: 

3C»,&5piJ7^ 


The cheap tebaocries returned under “ Other Sorts " are Native pre- 
paratioM coiwigned to the Maldives, the Straits, Ceylon and Arabia- 
Perhaps the mort remarkable feature of the loreigu traffic is the growth of 
the supph' of cigars. The exports of this claai expanded from a v^btatton 
of Rs, 1 n 445 in 1876-7 (when first separately retumiid) to lls. 16 . 40 , 4.^7 
in 1901 - 2 , and Rs- 9 , 97.489 in 1906 - 7 . And it is sign^nl that, in what 
niifibt be cAllcii aoniiSil Tearia, tbww eJtpflrta [£0 iixsinly to the Lliitftl 
Kingdom and the Straits Settlements- The years 1901-2 and 1602-3 
were abnormal since in these years very large conaigmiiciita were made to 
Cope Colony and Natal-dotibtW to meet the demands of th* Bntuih 
soldiers. Further, it may bv iwlded thAt the hulk of the cigura eipvrtw 
(tom India go from IfaJras and Burma. 

the uiKmaiiiifactiired tobacco, Bombay estporta by lar the largest 
{[iiantitY (on an avemge ahont one-half the . 4 iid what i$ 

ieiu4tkable, th^ r^^ekTing eaimtriea Aden^ the Straits SettleiuF-nta* 
Climit (EoiL^koiii;) and ilolbnd, the iB^t-nientioticd having tor some 
timi^ ffteadiir iniTiiaW its demanda for the very cbenpeat ol the Tudjan 
nnmanutnetlir^sd tohnecora. No Indian iU3iiiflnuf6CtiirBd tobacco would 
ap|>ear to go to the United Kingdoirts Bengnh thn chief prodnciiig pfo- 
Tince, nKpoit^ to foreign countrieit, aa a rule, only about half the cjuantity 
mpplied hr Bombay. But the ejrplanatioti of thia ciMauifttance ia perhapi 
to be had ill the fact that by the coastwbe traffic Bengal ia aho^ to 
export to Burnsa unniBuufftctitned tobacco (Ln 1905 - 6 ) to the yaJue e! 
Ra. 27 ,Ge, 29 fi, The importance of Bnrma to the ludLau grower la made 
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flUll tnor# f!vid«nt when it acidcd that at the aaitiQ time MaUraa 
tributcfl to Burma unmatiafactureU tobacco bo the ot JU. 14j£,4^ 
Thus Burma ia to the Jitdian grower of uikTiianufocturcd tobacco a vht 
lUTjrh more importacLt market than the reat of the world coliectivciT. ' 
Import^—ivmitig now to the iMFORr Traffic, a aimilAi cxpa^oti 
may he. oaid to be ob^rvable. In the trafSe under all claAJSB vu 

vaJuetl at &,56.e80. Ten vearH later at R-^. 49,&5,48fi' tli» 

JoliowiEg deeade (18&6-7) at Rs. 26p304J5&: in l9<)4-5 at 
m 19U5-J5 at Ra. mMM7 \ and in 1906^7 at Rh. fi9,33,377. Tin? nsKt 
noteworthy feature of this trade ia the growth of the demand br foreip 
dgarettos. The year 1900-1 waa that in which the retunu of rigareliet 
were made apart from eigarr». Ther woro then retuniefl as i Jfl5,i99 lb., 
valued at R*. 17.03,968 ^ whJJe in 1904-5 they were 2,5l8,6o9 ]k. VAtad 
Bt Ka.35.0|iJ87 ; in 1905-6, 3419,071 ]b., valued at Ra. 44^07,699; and 
ill 1906-1, 2,915,841 lb,, valued at Ra* 45^97,36-4, On the other hud, if 
an Opinion enn 1 m formed of u traffic for iwj linute<I a periofl a» six yetn^ 
the iinporta of cigars woidd iieein to have nianifefite(i nottiiiig lite tht 
intereMt taken in the cigarettes. In 1900-1 the imports of ciijsafs wer? 
64J457 lb., valued at Ra, 1^64,509 ; in 1904^5 thev were IL. cdncd 

at Rh. 3,75,958; in 1905-6, 101,293 Ik, valued'at Rs. 3,49436; tiid in 
190^7. M 1,588 Ik, %"alueil at R^. 4,03,330. Thifl state of a€ab« may he 
a direct consequence of the coiitinuouB improveTnent that for smme yeart 
pant haa been maintained in the liulian-niade cigar^ 

Of the imports of cigarette.^ in 1900-1 {1465,399 Ik), 610,980 lb. cam# 
from the Unitefl Kingdom and 362460 lb. from the United States^ white 
887,882 Ik of these import* were taken by Bengal, Of the aupply 
for 1908-7 {2,912,841 Ih-)^ 1,818,057 Ib^ came from the United Kiii^doia 
and 782,596 Ibh from the United ^tatcua. The aupplv from the Stratti 
Settlements saem-S to Anetuate very^ greatly, but for the past two yean 
has declined aerionelv. In 1903-4 the imports came to 177^294 lb., bet 
in 1905-6 were 19,2^ lb., and in 1906-7, 15,053 lb. China (Treatyl 
Porta have siinUarly given in<licationa of a cqntTaction ; in 1903-4. 201.13* 
ib .; in 1905-6, 163,661 lb.; and in 1906-7; 112,528 Jk Bengal continued 
to bold the supremacy as the receiving province, .since out of the ttftaJ 
it took in 1906-7, 1455.652 Ik; Bunna and Bombnv following 
respectively 438423 and 309,385 Ik Rohert^jn 
I904-O, 11) remarks ; The rigaretle Imports have tlius in live year* 
in creased 106 per cent,, and the quantity importetl last year 
840 million cigarcttca. The average value per pound wai R-"^ 1-4=4 * 
Brithih. Rs. 1-1-2 American. Rs. 6-9-1 Rgi'ptian. and tho^e from die 
East, 15 amiaa 9 pies, the value per UOOO being roughly three titcic<i 
the vnke per pound. Xoe|-Paton (Rec^ Trads /nrf.* 1905-6, 16) aho« 
the quantity to have further iuereased by 23'S per cent, on that lof 
average value per lb, from each of the source* vras 
British, Rb. 1-3^10; Amertcan, R^i. 1-1-6 ; Egyptian^ Rs-6-4-5 ; aaa 
Eastern IS annas,” 

Bpesking of the modera eigarette tro^le, J. E, 0'Conor ^ ' 

Apnl 1903) obsen^eti; ^Within the last three or four years. 
a singular mollification of jKtpuJar taste has been witnes5s«L one whir 
Would hardly have been l>elieve<l po:Mible in such a roiintry and amoni^* 
such n people. Some euterprisiug firms in Europe thought they *** 
opeiiEDg in India for the Native consumption of American tnba^ro n» 
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ID flilpemcsjibn qf thr JliWibaA Jor water-pipe) null eonmujnllT 
lUcd hj the people. Artiiip on this idea thej Lniported eigarettet in 
iDcteaiuuijr quantity at ratea bringing them wittin the rearli qf the nuaRM*, 
and in a very nhort- tiiHR the anraii^emeiit^ made for hjinging th# ci(((arettea 
within tAAv reach ol the consumer bsd a very manifest eiert> At the 
piesent uiomeut the vsiue of the cigarettes impcuted is about £150X^00 m 
ye*Ti and alio wing for the proportion of better efua iHgoxettes Imported for 
EurDpesTks it h pienr that the trade ia already exteiudve. A§ yet, more^ 
over* it la praetirally confined to A few large towns, and is only befliiming. 

To saT thnt it may incresae teufold is to use raoet moderate Ungoage. 

Whv shouliL the supply of these things be aliowed to come from abroad i ** 

Of the cigar trade in l&OG-l (^,157 lb.), lb, eame from Belgium; 

fL^54 lb. from the Philippines ; Ih^ from the Straits Siettlements; 

Bk^> 7 lb. from the United fungdom; aQ^l 4.7T7 IK from China—Kontt- 
hong. Ill 1906-7 (111,586 lb.). 38,4^0 IK came from Belgian; ^.446 lb* 
from China—^^Hungkong; 2L759 lb, from Holland; 5,650 IK liom the 
Unite<i Kingdom ; 2,992 lb. from the Straits Settlements; atui 450 lb. 
fmm Natal, the supply having greatly decreased. 

NIGELLA eATiVA, Lha*. ^ Prain, Beng. PhnU, J903, i.. 194. U.K|^ 
RASfL?^<’ltLA^B.l, The Small Fennel or Blsck Curainp l-didytm, ktildn^ ^ck ^ 
karuu-thira^m, mih-jiMto, kanjingu mrnm-ne, etc, A native cumln* 
of Booth em Europe, hut eactenaively eukivated in India for its seeds- 

Thew rtintAin twa hmds qf OlL, OtlB [l^irkHMiloand, frnfu'snt vqlalile, Dfli. 

Lba? EfcUw Dearly ('olaurleaft, end qf about the qqaiMtmty *4 rtMlyr qili. 

MEnBqiisAii.T tlwy m rv^fftnlwl Oi aromatic^ mniiUwtive* sluiiyu-bie «tul UriicUia 
Bv the Natfvrs il^y ^je naudi iwed En CttrrU?*^ in vinegiir (p- Vin^ir. 

m\i\ Other disliMp anJ nre Irequently sprinkted over the enrfaf^ of bread ^siong 
with wwunum wrath [CTr PSarmarinff^ Ind.. U, 2 j^-t >3 10, 

171 ? lawrt, NV 2fei. 271 £ Xo, ISO ; Therpe, I>k4. Appi. 

iL* 3&7 ; 'GililirfiwiJter end HoffiuAtm, Vstatilc Ofie, UMSJ, Dntt, Ma4. -VhI. 

Hisd.* HMXI, tOit-S. (For tlietnw Cttmip* we pp. 442-3; btiok Caraway, p. 


o 

OILS, OIL-SEKDS, FATS* ETC., Af 4 D PERFUMERV*— dEJ?.. 

The Oils and Fats limy be c!aa?ii6eil by many b\ stems depending v.* 446-78, 
upon their ehemicolt physical and industrial properties and uses._ Or 5}?* 
thev may be groupetl According as they Sfe •tlejivtd from the anlnial, 

Vegetable OT mineral kingdoms. Some are spoken of as fiicd, othtni 
M essential* e<!ible, inedicLnaL dr\nng, uon-rlrring* «tv., or again m iUu' 
tninatits, lubHcanbi or as suilabfe for candfe-making, -ioap-DQaking ot 
perfumerv. Blount and Bloiam {Chrm.for Engirt* tmd d/optu/*^ r/c., 1900| 
li., 223) observe that faU, tallowa, waxes, etc.,ore chemically of the satn« 
nature os the substances popuJorly daugnated oiISf They ore chararier- 
iflod by their uiirtuommcMp by their insoluhtiity lU water* a^ by their 
solubility In ether^ benaenv, carbon bisulphide, aud by thm leaving a 
greasy stain on papeJ', which does not i;liflappear by evaporation. Chemi¬ 
cally they are ethereal salts of fatty aricK, the alcohol radicle of the salt 
being glyceriike (glycerylL except in certain waxes where ra^liclea of higher 
alcohob occur. Popularly, however* fats are view^pl A& distinct bom oiJflj 
but it serves no good purpose to separate thein. 
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T« thi? Xjitivea of India Oils tuigbt l>e dc£crtb«d as cbiai^r of inttci^E 
articles &f ditit or is iiJumiiiaEits^ They are but rarely ^rnploT^ u 
Itibricftnte^ The paintilngoE woodwork Ls a luxury of th^ fi'eaithv, " With 
tb# peasant, the oroamantation of the impleEueutA of his ttide ot ibe 
inateriab of his paetime an? coloured, when colonrai at a1],oiitha itirak^i- 
lathe and by inasns ol lac. Tba dym and leather-workei^T bowevet ill 
jiA? oil. and. bava done so from tbe remotest an dignity. Oue of the rmiat 
important Iiirdiati uses of oil. aisd one comparati%'ely utiknowti b E.unjpf, 
is the anointinent; of the person with mustard or rape and a few otlier 
sweet oda. The use of soap as a peisonal detergent cannot be said to bt 
more tbaili a luxury^ and indeed, to the mass of the people, an unknown 
luxury. Crude soap is, howevor, largely manufactTired and aoM in 
^■iUftge to be employetJ by tht? wa_sbe™en and dyers. 

Oaiulles were never ven’ extonaively used by the Xatives of India, but 
the modem demand for kerosene od and tbe cheap Oennan bmps, speciiUt 
designed for service with mJneraJ oib, has Intgety supplanted the candla 
of former times. In fact tbe groat popularity of keroeeiiia and other 
mineral oils* within recent years, has doubtless curtailed the culti^'ttidJi 
and tiianuiacture of most of the minor oils, more espeoially tboija int^dod 
as Uiuminaiits and lubricants, it b a matter of twenty-five to thirty yfxn 
ago, at most, since oven' European rcAidont in India, aud all the wMlthipt 
Native, employed cLthor Citstor or cocoannt oil exclusively for houH 
illumination. The subsequent introilnotion of refinsd keroienS' from 
America drove these completely out ol use, and that too within a retniirk' 
ably short timcp just as electricity seems destined to dispbcfl kerosene and 
gas. The introduction of less pure thongh cheaper Russian oil and the 
invention of cheap lamps (already incutiorisedj may be said to bavetnarteJ 
the still greater displacement ol vegetable illuminating oils- Keroartw 
has, In fact, efiected a revolution in the domestic economy of the pcapls af 
India that ia marked by ati increai'^ing demand for luxurj' anti conveEiiftEi««» 
one of the many expresaioiu of prosperity that come direct from tlie 
peasantri^ The present arlicle wiU be made, ew far as po 5 dible, to eschidfl 
Petroleum fp. S75). though in some instances this may be impoa^ihle (ef- 
candlesf when the returns do not separate the mineral oils aiul (hw 
matiufacCUres from the corres^JOitding vegetable and animal pujdacbSr 
The following are the chief soutep?^ of the vegetable anJ animal Oua 
and Pats of in the -‘Sequence of their scientific or trade names 

AracMs— the Earth-nut (see pp, Tfl, Bassla — the .Ui^vo 

(p. IL^}); Braasiea — Muatard and Rape Spp. ; Butter (pp, 47 m) ; 

Camellia— Tea-seed; Camplior fp. 24T); Cannabia— Hemp (pp- 23^^11 
Carthamus —^aftiower (pp. : Cocos — Coconnut (Aopm) fpP*^ 

357-60): Dipterocarpusf^^s^) (pp, I’ish-nil(pp+ 544rdi): 

Kokum Butter (p. Ohi— ^Wifietl Butter (pp. 478-^3): 

Cotton-seed (pp. 612-3) : Oukotia— Mger-^?ed (p. d25) ; 

(p. 7(¥>); Lard and rallow ipp*70l^); Linum— Lhweed (pp^ 73^1)- 
Moringa— Ben Oil, (p, 7B4); Fapavor— Poppy-jieed (p. 3^)3 
—Cnftstor (p, 922): Sesamum— J'if or GinueHv (pp. J " 

(Bees') (pp. 125-7), ^ b I 

There are many otber;t that of course might bo matitiofled, ^ 
the above are representative of the Fats and Oib of 
impfjrtance. In paastrig,. reference may be given to \ 

p. IBS): ZX\, the white 
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OILS 

IMPORTS AND EXPORTS Trad* 

(Hcrtip ihbor. Ind, 1.SK>S-7t I ilHUftiHittft 

iiiitiHttj*, XtMw.p Siliiflowejf (Hooperp Z-cti?.. 1907, Nin. 1); fljid to 
Hint rfiMpithtfti, WiiiLjh} IncUAn Ohv*pWliirb iii Koh&t fndtalibunf^tLy 
[Mewper, Lc. 1904-&, 2&), hi tlie present wrtkle it w pfopoaed to give In 
utiu plftr^ a briaf akctch of the oil int^rcBti! of India coIlKtively (uxtlufliva 
of petrolpnm ami its derivativea}* CaiJe^MVe trfatni^nt ia neceaeaiYp not 
onlv to liiilc to^pther kind reel iiiJormfttioD but to exhibit the Tetums of » 
oib and fati (given in trad# atatistiea aa Oxhm '"J* whieh bv any orh«f 
treatment would b# omitted froin tbia work. 

[CK Huratn Lubricating OiU, Faur, IftSO, 115-2101 1 awtw»p Vaik^ o/ 

J^ihAkhiVp 3^0; AEkHes, Fai* nt\4 OUt^ 1^97, 1999, 

No. 12 ; tJrtp. /iwtf^ Ttcit. 1003, J23-4S: Wright and MitthflU, Oih, 

Ftiiif, Wnxtt^ aftrf lArt> Manuf., 1903 : Hufsrt, Faintm' Coinurt, O^* and Vamkhrf, 

1901, 359^95 X I>wkowiti*cli, Oik and FaU, Cavdttr Ltci. Sac. An*, 1904, 795, SOO, 

Itl9j Jemm. €hrm. IndusL {mxay anklfrt)| OUc and FaS* in Trap. Aftrkt., 
xxvi, 125-tij LcAtlMT, Ji^PFt- J&fjJf. dyn. Jnd., I907p i (Ciiem. Bee.), Xu. 2.] 

TRADE /.V OiL-SEEDS, CfLS, FATS, ETC, 

The official returns her# diaoitssed imy be viewed as separated into two Trade, 
great groups — Isir^JaTS and ExeoaTe. Untler each of th«* soctiona 
may be formed, sneh as Fuced and Essentiid, with snb-sectiona. Vegetable 
and Animal p and under these again irilJ further groupings, according as 
the anbtftanrcH are raw or mimnfacturedH Taking the hrat year for which 
fairly complete returns eiiiit (1876-7), then twenty yeaia later (1896-7) 
and'the ino#t recent years (1905-7), the following katement i^y ^ ac¬ 
cepted as exhibiting the valufs of the more Interesting tranaaetiaiis in the 
combined traffic:— 

fnfporls /rum Foreign Cauntrles^ Imports- 


{^1 Fi^ 

(a) VAOKTAaix. 

1;. Oil-se^j .. 

2. Oils . 

JS-<J-7. 

1396-7. 

1905-n. 

1flOO-7. 

Rh. ! 

1,37*191 
2;4J*930 

Kb. 

7,00,370 • 
31,73.292 

Bo. 

2,03,543 

14*40,305 

Rb. 

3,70,909 

20,33*724 

(5) Animat., 

3- Oih 

4 Biuter 

6. HhM 

4. T&llftw ., 

7. Laid + + .. .4 

9, Wax (exd. CoacUui^) +. 

10.13C4 

2Jfl.395 ; 
03,071 ' 
— 1 
Lp48.4io : 

2,10,701 ' 
2,01,4-13 
4*26,432 
1,99*137 

7,993 

4,02,361 

3,12,510 

1,79,463 

0,10,705 

59,330 

13,634 

.3,70.635 

2.60,630 

2,13,801 

9*14,604 

92.370 

24,675 

(o) MANrrACTVitia^ 

9. Catidi» iinel. Furanin) ,, 

10. Soap 

11. Oil and Wax Clath, etc. 

S,02,01rt 

3,32.791 

17.6^^!l 

10,99.751 

1r.70,870 
2,90,130 

6*57,903 

31,90,000 

5,90,600 

7.32,438 

32*2«,150 

6*20,395 

(f^J St^fniiaL 

L2, OiJ-iOfrI, ,, 

13. Dili 

14. PerficivftrTr' 

' 03.9^0 

! 40.303 

i 4A^,m 

1*44,407 

1*15,601 

2*14,570 

^ 1*22,970 i 

1,62,391 
^00.954 

1,69.306 

2,03,506 

3,61*290 

Gax^o ToTAi^ + ^ 

^,2-1,77!} 

1 £131,012 

79*79.902 

£531,998 

^8^30,554 

I3St0.7O3 

1^,07,074 

£067^190 


It will thus be seen that while (or approximately the paat thirty 
y^rs the imports have increiued threefald, during the post eight or nine 
years they have manifested a tendency to decrease. Prior to 1906-7 the 
highest year on record was ]90l-2p when the total of the above articles came 
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OILSp OIL-SEEDS A^^D PERFUlfERY 

to R^i, (or £631,118). Tho moat iigiu6ratit foature of retofia 

13 the expantfioD of the demaod for soap, oaiiielv from a valaa^im oE 
3p32J&l la 1876-7 to Ra. 3l.90,89(» ifl 1905^ aoti Ri. 32.26, R'lfi b IWW-T.” 
The irroT^irh of thb traffic kas been coatinooiUf notuitbitandbg tli# 
fa^-t that i?nthin the period dealt with India hai? tiiifido rapid proiireai n 
a soap-aianufdctiiriiig eountry* So a bo the ejcpaasbn of thp dptnand 
for the iEoocb treated Under Oil arnl Wnx Cloth la rertainlj rvoiarkablr, 
leein^ that the textile used for linoleum b jute, wkirh b spediEijr 
manufactured in Calcutta and sent to Europe and America to be 
Bobjeeted to iu final transformation into the gooda which teappcar 
under the imports indicated. The decline of the importa of pAi aod tbe 
enhancetnent of those of butter and tallow am also a-otthy oi note, tk 
more m since the coiksumption of foreign candica haa praetically rpmube^ 
stnrEonaiy for the past thirty years. 

Exports to Fore/jffn Cauitlth^. 

It may now be nsefU.I to sot forth in a patalkl seriea O'! (juotatiDtis the 
eirporta from India of the Oibseedsp Oib, and Manufactures therelrom:— 



: 167^^-T. 

1 ISOO-T. 

lOQS-O. 

IfiiOfl-T. 

(a) VroETaBLff. 

1- Oii-Aceda .. 

2. Oik 

3. Oil^eake 

4. Dregii of Oil 

lU 

fi,2S,BU 673 

0*70,035 

Ba. 

1 7,95,41,000 
‘ 4T.m*37 

10,17*073 

1,76,515 

m. 

10,40,17.449 
55,99476 
/ai.oojoi 
\ IO BOhIHO 
iffor mimiifel 

fia 

I2,S3,97,037 

46JT,W7 

i25,6fl!,740 

140.00,3^1 

(4) AwriUL. 
fi . Oik 

6. Ohi 

7# Lard 

a. T^ow ,, ,, ; 

0. Wisi {other tlian 
Candles) 

3,67*250 

3,22,625 

31,234 

1,001 

15,004*00 

07.000 

05,574 

2,70460 

0,643 

3D.36J7J 

16.760 

Lllp2W 

7p31,330 

S3,ltl 

22.05v*43 

flO.41.4 

3,9«.0O8 

(e| SlA.vcraeTLtBEs. 

10. Soap 

3*7£t059 

01,200 

10,607 

0.6^ 

11. Oi|.tee<ia .. 

12. Oik 

13. Perfiinwry (Mu4c) 

1,1 Othcf? 

2,64,507 
Lao,130 
1,17,250 
L,04.37l 

6*75,801 

2,32,001 

19,265 

62*796 

3I>*74,SI« 

7pil.3l6 

11,1^ 

1,40,039 

1D,3iJi23T 

s,i2,:w 

1,51.441 

Caako Totajjj ,* 

1 

5,,6a,25,sa5| 
£3.231,062 1 

6,03,61*662 

£6,9St\:7!* 

12,30,79,705 

£6,205,317 

L4,6*p59,S7l 

£9JG3,0St 


Thus id approximate^ly thirtv years the exports under the abov'c-^*!" 
tioned articles hav^e inereaaad from a valuation of 3J to milhoii 
pounds aterUng. But to obtain a full eonception of the ienpor^j] 
of Indian foreign tranaaotiom in oils and oil mannfacttirrtF " 
ueceasary to add the imports to the eaportSp when it is 
total traffic baa eipanded from a valuation in 1876-7 of 3J[ luuliciu 
over luj million pounds in 1906^7. ^ 

Perhaps the moat Lmportaut feature in these returns b th# 
progression of the oRieed traffte, which Lo 1076-7 stood at a 
£3,526,458 and in 1904^ had expandeil to £9,499,961, hut 
16.9^,496 in 1B05-6. and became £8,563*133 in 1906^7. 
details of these e^orta one looked into it b found that the traffic 
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^iccd K»s dxpAiii^ldcl diLring tbc paal five ve^m from a valtidlioji ol £3^,996 
ID 1900^1 to £4lU.d40 ID 1904-5, £681,173 in 1905^, and £660,043 in 
IS06--7. That is to eaj it hsa expanded from boitig utterly inaigiiLiiodiit 
until now it holdiEi the Jievond plaec in quantity and rho tomtb in value of 
all the The bulk of cottoii’Oeed ^sxpoin^ gjo from Bombay to the 

United Kingdomr Altbongb liis^ in value, Tektivelyr tbe expansion of the 
traffic in oils, in pAi and oasential'Oll seeds U no Icea intefeethig and 
valuable. 

f^TBRNAL TRADE. 

Kut splendid though thaw mults are^ they show veri' possibly little 
more tliAii two-thkda of the artiial value to the couiitfy, the teuioining 
third representing the eonauiaption of mw niateriaL or of the local nianu- 
fart urea therefrom. But v'hile it h e*iiy enough, from personal atqUAUit- 
mncd with the cutlntry^ to bassnl opinions that oiay be fouud fairly accurate^ 
it U often by no means poseihlB to mibatantiate such by actual atatistirai 
returns. It has been found the only satisfactory course in deallDg with 
the above (foreign transactions] to take the deelanod values at the jwrtSh 
since in some eases the quantities may be in gallons, in others in cwt. or 
in vatds. On reletring to the official returns of internal tTa4.ler as mani¬ 
fested by the mil-borne tmlfic, the quantities only are given, and these are 
expiessfri in ewt. No relation can^ therefore, be work^ out between the 
railway goods traffic and the valuations of the «sport* and imports recorded 
of: the customs houses. Stilhus they stand, the railway returns are In- 
stnietive- Some of the more important niateriak and movements, os 
kanied from n study of these rernrns, may be here briedy revieaei.lt So 
also, in the same way, a study tjf the transaction^ by sea coastwise giih-es 
additional partieutars of the inter^pro^ineial exchanges and of local con¬ 
sumption- Those transactions ate pven in ewt., so that a comparison 
with the railway returns is possible, but not w-ith the foreign transactions 
nor for yenti^ lat«r than 19C^-6. 

t>/4-5£EiJS^—In the StftiUtkss the following are the head* 

ingi Usually acceptcKi, and under which alone areas of production are 
lecordeJ—Lirtseed, Til. Rape and Mustard, and Others- In the returns 
of Foreign Trade a nioro compneh^'fiBiva series is given, namely Uottoii, 
C*ft8tor, ^rtb^iiut. Linseed, Miahiia ' Mows or Mow^ Muiitaixl, 
Puppy, Rape, Til, and Others. Laatly, in the published returns of roil- 
borne trulhc we fitiil a third groupiog, namely Liaseed, Rape and 
Muiftard, Til, and All Kinds collectively, the loat hendiiig itidoding 
the three separate kinila as u-ell as the Othera of *r|^Wfuna^ tfad 
Tnide With the exception of Unsecd and fi/, no analysis 

of the returns of oil’seetis is posMjbla that wonid npproximateky exhibit 
the relations of production to consumption. 

The majori^'' of the oLLseeils and oibyielding mateciab enu¬ 
merated in the opening paragraphs above are, however, regular agricul^ 
ttttaJ crepsj and acconiihgly appear in official statistics in some position 
Or other. A lew, such oa the cocoanut, the the walnut, are, 

however, trees, and Can hardly be classed as regular agncultuml crops. 
Another series aflorcl oil-yicldici^ seeds oa a aupplementary crop, such, for 
^Xamplff, as cotton, hemp, salEoWefp poppy, 0 tc. The others iu 
Affricukurai Statutiet would, therefore^ not include the^l^e by-product oils, 
hut Would consist of the minor oLI-see^is proper, such as eorth-imt, uiger 
and castor. To the areas retuittod os oil-oeods would, therefore, ba%*e to be 
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oddefl portioiiia of the iicri^g:^^ retunaed under cotton, hemp, poppf, 
etc.p Aud ^n «^niate omde for the of the oU-pelding treeft, b^ur« ^ 
full coBCuptioD could be obtwufMl of the toUl area of India nomiiET 
concenaeti m its oU traffic- But taldni; the &tatistii?« of the dh^edi u 
publisheih the area devoted to these crops would sseni to have rxpaaikd 
conBidcrably tvitbio thu past few jeara. In li@99-1900 the tutaJ cams to 
I0,32T.641 acres m the British Provinces a1oii.ep in ] !iOS-4 it had espaadfd 
to 14p5l5p6fiG Bctesp in l£Kl4-di stood at 1^,518^768 seFes, and in 16<ji5-£ 
was 12,51)]with, say, afiother mililod acres in the Katii^ -Stats. 
But to that vast area w'ouJdp as just explainer], have to be added 
portion of the land devotee] to cotton (which for the ycara ISOi-T bu 
averaged 21 million acmh a^ also the area under all the other pheti 
enumerated above that^ like cotton^ afford oif-Beeda aa by-proflurto. 

Of the more important oil-seeds it may be &aid that til or jinjili 
mt*m imfirumj is the most abundant and incHt wddelv rtddvafed at all. 
It occupied, according to the Agrictdiural over 4 mithan setu 

in 1904-5. distributed chiefly in Burma, the Central Provincei, Miuliia 
and Bombay (including Kathiawar and BarocLa]. Then rame rape utid 
muatard with almost 3^1 miUjon acres, mostly in Bengal and the Fanj&h. 
Lastly, linseed, a gowl third, wdth some 3 million acres, very largely in 
Bengal, the United Pjxtvmces and the Central Provi aces. The final tvporte 
issu^ by the Coiumereial Intedigencs Departmeot estimate the arraa for 
190fJ-7 under these crops as follows mpe and muatard. lJ9fl,fl00anw 
(pure) and 2,210,000 acres (mixedj ; sesamum, 3,863,100 (pttie) sBii 
775,000 (iiiixfKl); Unseal, 3,028,200 acres (pure} and 663,000 acres (mild I ? 
but in the ease of i^esammn the area far Burma is not included- LinfleHlu 
the rent-paying oil-seed crop, only about 6 per cent- of the anni^l averssf' 
outturn being retaiued in the counm^. The other two crops, riif and 
tard and rape, arc very much more largely cousunie^I locally, andam^esra- 
iuglv not 90 iroiuedUtfely influeneed by the fluctuatimia of the forei^ 
marketa. But a dEsturbing element In estimates of area and pnodu^flu 
occurs, as already partially indicated, in the very large export ti^e in 
coeoftiiut oU, and in the materiiil {k<rpm) from which that oil is 
tbmugh the fact that no area of pTOiuction cun be given for tbesa prcidarta 
Moreover, kopra (or dried cocoanut kernel) is exportetl, to jKune . 

least, as au article of f ockL It ia at all events not treated as an od-wed tn 
any of the official returiia, tliough it affords an inij^rtant ad. 

Tr&ffJc .—Turning now to the official publications that furtush 
mation r^arding the internal trade, wo learn from the recuro»of 
hf&nie goods that the most important receiving pro^ducc » 

Bengal (an average of ov*er 1,100^000 cwf. for tlie yeAts ^|k, 

chieBy from the Unite^l Provinces and Calcutta)- Next 

an average of about 1,000,000 ewt, for the same period), dc^ndl 

the Uni ted Provinces almost exclusively for ite external aupphea. 

moreover, are chiefly classed a& Other Oil-aeeds. Then comM > 

with an average of about -lOO.OOO ewt^ Lastly, Bombay 

the same period an average of about 400,000 cwtp of Dil-swrdii ol a 

chiefly from the Nizamis Territoiy and But the 

tioas of the T*rovinc€s (the strictly local trade) is normally 

cwt. ffor example, 3,478,160 cwt. in 1904^ and 3.307,669 rirt-r 

while the receipts of the port towns name in 1904-5 to 30,&90,5 . / 

ill to 18,075,155 cwt.. and in 190ti-7 to 20.804.457 cwt. 
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INDIAN TRAFFIC IN OILS 

thfl supply that tbe foreign exporter It is of comae frool ths 

provific^eif, but h eoiisigii-Hl direct to the port^. hence does eat Appear in 
tlie inter-proviiiflieLl Culcutta and Bombay ptuotically 

divide the tx^fCin between them. Bombay in 1904r^ (the year with the 
largest imports during the pest five years.} took 13p^JI21 ewi^p of which 
4 luiUiaii camp from the Centml Frovincei and Berarp 3| million from the 
United ProvinceSp 2^ oullian from the Fredideney of Bomhayi 1| million 
from B&jputana and Central India, and rmihon cwt. Irom the NixaniV 
DominionB. 

The tiaHic with Cnkuttan on the other hand^ amounted in the same 
year to Ilp]b5p255 cwt.p of which miUions came from the province of 
4 from the United Provinoea, ami the balance from the Central 
Froviiicesp Bajptitana and Central India. The hguroa for 19CMr^k howeveii 
were exceptionally high, end in the BUccoeding yeala were roapectivolT — 
Bombay^ ill l&OU^p 7p269^797 owt.p and in 10Ofl«Ip d,&55p004 cwt-; and 
Cakattap 6p223,lih cwt, ajid 6,420,601 cwt. Of the otber port towns 
that participate in the foreign trade in oii-seedB it k hardly neoeosary to 
go into Hueh detaik ainco the amounte are so very much smaller. Kafachi, 
in 1904-5, drew 2,870p&G9 cwt.; in 1605-6, 1,626,105 cwt.; and in 1606-7, 
2,972,322 owt. almoal entLcdy from the Pan jib, while Madras took in 
1904-5* 2,86a J72i cwt. ^ in 1606-6, 2,731,1 38cwt.; and in 1906-7,2*&66*730 
cwt. ill the same y^earfl from its own Ptesidenoy and the Nixam'a Temtory- 
Tnnung now to the return of coaatwke trade. The cil-eeed tra^c 
in 1904-5 came to 1,264,166 cwt., valued at Ba. 79,33*631 ^oe £538,335]* 
and in 1905-6 ta 1,552,604 cwt-, valued at Rs, 142,35,391 (1:749,026). The 
most fiigniheant feature may be said to be that the ohiei oU-Beed of these 
latnms k ecoamuin iiitjt 431,366 owt- having been oxchonged inter - 

S rovincially in 1905-6. Of thk, Bunna took 316,372 cwt., the bulk being 
erived from Madras- The tra^c in castor k ako worthy of spedAi 
comment. Of the total 320,419 cwt. exchanged, 143*429 cwt. were taken 
by Bengalp the major portion being derived from Modroo- The next most 
important item k the supply of castor drawn hy Bombay* which in the 
year in question ij^me to 51,765 cut. 

OiLS ^—It has already been pointed out that the ExFOBTa in oils have 
manifeatod a considetable expansion, namely* In the case of fixed oils» 
from a valnadon of £160,333 in 1876-7 to £359*965 in 1905-6^ and in l906-7i 
£31 Ifim ; and in easentkl oik from £12,008 in 18T8-7 to £47,121 in 1905-6, 
and in 1906-7* £54,183, But by far the moat knportarit vcfletable oil 
faxported from India} k that of the cocoanut. The total exports of that 
od during the yenra 1902-7 have ranged from about ouo to three and a 
quarter mJlhoit gaUona, or, oay, a valuation of from 14 to 49 lakhs of nipeea 
(£85,953 to £325,439}. The anpply goes almost exclusively fronii Madras^ 
and is consigned in three nearly equal portions to the United Kmgdomr 
l^ennany and the United Stat^ — the only other country of importance 
being Belgium. The exports of hnoeed oil go aimoet entirely from Ben- 
and to a very large extent represent directly the operationa of the 
muiepur and other olbmitk in the neighbonrhood ol Calcutta. The 
exports are consiguod chiefly to Austxalia and New 2Sealand {see p+ 731 )» 
The intciuiJ tiaflic in oik {os manifested by the mlbbomc tmitsaetions) 
k also interesting. Bxcliidiug keroBcne* the total exporte in 1900-7 came 
^ ]i712k 165 cwt. The moat important k mustard and rape (726,506 cwt.}, 
followed by there” (638*489 owt,); then hy oocoanut (i69|272 €*%,} 
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pflTHoiis, Thp auburbi of literally t&Bin Tilth private ciutor-oiJ 

milk* Aa manifesting their importance, it maybe expkuied that while 
Calcutta exporta a lai^e amoimt of coator oil, practiraUy no castor-BM<l 
leaver Bengal to forei^ eoimtiifia. Exporte of eaator^oU seed ate tnade 
mainly from Bombay. 

A detailed entitnoration ol the oil mills of India would dispel the errone¬ 
ous opinion that India is doing nothing m the dlreotton of ineeting its home 
marheta for oik A diatinefc advance haa been made and is being main- 
tained in every corner of the Empire. 

CANDLE AND SOAP MAKlNG.^IhiM ore modern imlustriea that 
am rapidly becoming of conoiderabJo importance^ A atriking evidence of 
the prosperity of the Burma candle trad* may be hod from the exlotonce 
of bn export trade in caiuHea. 

Candie-mJikiajF in iadim .— Except in the new indtlstry of manufactnw 
of candles from the nunenil wax and paraflin that hoa recently assumed 
considerable proportions both in Rangoon and Calcutta, India oonnot bo 
uid to possess candlo work* of any great importance* Here and there 
all over the country the fmai-sot still plies his craft of "" tallow dip '* making, 
bat very few of these workers form candles by mouldl^. In Lahore biwi 
Eotnbav^ candles arc crudclv monldedj and from time ioiiotmorial the art 
of rolling was candlM has Wn known and. pcactiBcd* One or two soap 
works have given attention to candlO'making, but, as a mh^ ^ey employ 
mineral wax^ and their caniLtos have woofdingly to be coiisidered along 
with petroleum. (Sen Lime, p. T[2d 

While India, os a whole, is very fat behind other countriso in the pro¬ 
duction of Cindies, the demand for these articles ii very conaidemblc. Indian 
IllPOftTS T—The United Kingd^^mand Belginm are tha souicea of supply, 
and the provinces that reccivo these arej in sequeocc of demand—first 
Uadras , next BombaVp then Bengalp altd lastly Burma, The importa have 
fluctuated between 8 and 1 2 kkhs of rupoea in value each year during tbe post 
twenty-five to thirty years« It may be he re added that Burma , however, 
begun recently to export candleSi and these are of course entirely mineraL 
The Exports were in 1900-1 valuedat Ra, 15,157; in 1S01-2 k at Ka» 49,705; 
m 1902-3, at Rs. 4,41,863; in 1903-4, at R3.9p05,53l; in L904-nS, at 
Efl. ; in 190J5-6 at Ra. 16p53,546 (in which yeuj the abate of Burma 

was Rfl. 16,37,755): and in 1906-7, Rs. 14,20,943. Thb tmfflo ia mainly 
with China, the Straits Settlements, Ceylon^ Austmlia and New Zcalaiid> 
and iri thus a new feature of India's manufacturiTig enterprise- (See CooM, 
p* 359; Bbui, p. 9l4-> 

A* nliaady obeerr-cd, to tbe Native* of India os a a^hole, soap is 
not of much iniportance, and aoap substitute* (natural earths, or vegetable 
materials), os a nda, take its place* Still, the art of soap-making has been 
known and praotieod from a mmote antiquity, the impurr article pjodneed 
being Used bv the washerm en ami dyera Trade statifftis s show, bow e ver, 
that Indiak demands on foreign countries for soap sm very considerthle 
and Yearly expanding. In 187^7 the IilK>nTS were valued at 3,32,191; 
in 1901-2 at Re. 17,61.427, of ntt annual avenge expansion of 37 per 
cent.: in 1902-3 a still greater expansion, the imports having been then 
valued at Ra. 22,67,801; in 1903-4 they became Rs. 26^56,673 ; in 1904-5, 
Rs. 27,23.705; in ISOMS, Rfl_3l.90B90; and in 1906-7, Rs. 33:28,156. 
Almost one-bslf the total imports arc, as a ndo, taken by Bombay, one- 
quarter by Beiigah and of the remaining qiLarter about one-half goes to 
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RamiA. At the uni4 time IndiA exforta soap, tliougb tbe tiaflie ■ M 
extensive nor voiy prosperous, [Cf, A. Watt, Art oi Sai^-Making, ItDIt 
see also Mgi6 Kamelos (p. 2T); Agave (p, 35); AlkaUe {p,49); Giw 
momom (p. 313); Cocoa nacifera {p. 350) •, Fish (p, 547); Haiu(p.89l); 
Rota (p. 926); Sesamam (p. 9S6J.] 

essential oils and PBUFUMERV—TYai classiScatioa is cw- 
vouient rather than logical. The separation between perfumes^ ootn»tia 
aud condiRienta ia oKeu extremel)* diSiouIt and even Hometimes iiedMif' 
able. Though most of the artidea indicated majr jneld oilt chetuktlh, 
they are often used without having their oils extract^ from them, jiui u 
sttsamum seeds are eaten in certain Native sweetmeats, where thsj botes 
pnrpoee similar to the raisins and caraway in European cakes. 

Tlte Jmpobts oI etesntial oik, essential seeds and ot perfumeiv ai» nl 
far less consequence than the exports. In 1901^2 the combined itni|ioeu 
were valued at Ba, 5,11,456 ; in 1902—3 at Rs, 4,96,622 ; ill 1903-4 it 
Ks.«,66.61T; in 1904r-& at Rs, 5.88,633; in 1903-6 at Rs.6,M,4S3| 
and ia 1906-7, Rs, 6,34,111, The Exports were valued in 1901-5 u 
Rs. 22,44,401; in 1902-3 at Rs. 20,66,970; in I903-I at Rs. 20,71.9W; 
in 1901-5 at Ba. 23,50,385 ; in 1903-3 at 29.46,833; and ia 1906-7, 
Ra. 26,98,944. It is interesting ako to ohsen'e that the experts of eiiiiMital 
seeds have been steadily impTOviug for some years. In 1876-7 (h^ lUid 
at Ra. 29.437; in 1901-2 at Es. 14,68.241 ; in 1902-3 at Bs. 11,M,JW; 
ia 1903-4 at Ra. 12.32,950; in 1904-^5 at Rs. 16.09,137; in 190W *t 
Rs, 20,74.818; and in 1906-7 at Ra, 19,S0,2&7. The chief seeds eiportsl 
under this heading ate Caiaway (p, 284); Ajwan (p. 286); Corii^ 
(p. 427); Comin (p, 443}; Fennel {p. 653); Niger p, 811); Awiw 

p. 887); Fenugrwk p. 1081); and the like. 

Petfumciy ift one of the moift oneient and honoiirabki of Imiu 
cr&ltfl, and one \^hich ftttaiiiJ peatcet importance at the pnaent dftjf 
Northern India. It b perhaps hardlj neoeMiry to go further te^lc 
to the (Blochoiannt tmnsL, 73-^9^ etc.Jj ^here ve reflo w 

the great Emperor enconniged and foatered the art of prcpalffitkrft 
liimc£ and acented oils. This gives the BOggestion of the two nsctbfldi^ 
aepamting perfumee having been known from vtxy ancient tint^ fiaiW 
and Om of the earliest and most inrtTac^ 

Accounts of the fonuerp Ob Jar as India is concerned^ was wntteP hy 1^ 
Jacknon oJ Ghasdpur, in a letter to the editor of the dswtic 
Cftkutta for Jnno 1839 (iii jEcftnA. Nem FhiZ Jirumu l&40p 1^ 

The fallowing describes the method pursued in the preparation of 
The Natives ne\'er make use of dhfitiJlati&Jii but cittract the 
caiisiag it to be absarbed bv some of the purest oJeaginous leeds^ 
exptueeing these in a common milh when the oil given out hot 
scent of th& flower whioh has boeti made nsa Dr. 
particulars of the operEtion—layers of sesamum seed (see p, 96^) ** 
in water altcmatiiig with layers of jasmine flow^em are covered ov^ ^ 
a doth and left for twelve to eighteen hours. It may be 
according to modem European eaiperience^ jasmint is oneoF tbepen^ 
yielding products that must be treated by enfleorage, as it d<m 
its perfume in water-distillstion^ o—J 

Taming no w to the distillation process^ Hoey ^ 

107“8) giireg an interring account of the or 

his art and trade. Ho buys flowers from the malis (gardencrH) 




CHAY^ROOT 


OLBENl^NDlA 


factufe^i tmm by dktilbtion, iheiT mpoctivis p^srfmne-A Into th* 

fltUI i^plflced the tdmin or Pfidtra of all viz. baihIilI ^r, manuracturi^^] 
at Kanauj, Tbo Ifawc-rs are thrown into the cftnlilron on tha lira and 
thck pflrfujne tomes oS In steam and passes ttimogh the worm into the 
eoppcr fhAopIo, and them eombine« with the aandal it&r, Oaoooling, tho Atua^ditam. 
perfntido is sepamted from tho abater hy skimuiiiig the Enrfaee^ In soma 
localities r in place of sandal, lemon-gro^ is used as an adjimct, eispoeially 
in the prodiletioa of Eittar of roses, 

Jaunpom and Ghasiptur might be d«cribod as thaohief marLufaeturui^ ciiw TmUmA 
localities, Delhi, Amritsar and Lahore tho dastribllting centtes, and 
Bombay the omporium of loreip tmoiftctioua. The following arc some 
of the more important ingredients and matreiiats m Indian pctfumery 
CaiHja (ni'lcoot'fi Fafttcmiwi, p, 14) ; Bafti [^gk AforMwhM^ p, 27) ; Qal^gll 
fp, 60): Himalayan Bhup {Jarinta ]; Altin^ (p, 6lJ; AqnOaria (p, 72); 

Aracli^ (p, d2); Cinnamomtiia (pp, 315-6); Citmi If. 527 ); Lemonn Rnta, 

Citronelk Oils, etc* (pp, 451^2): Jasmbmitt (mofiyci, j'uAii and 
bcli ); miehelia (cAampa): Mimmops {nuiulmri ); Lnvsoma (AeniKt, p. 707 ); 

Dangdlang {Cnnan^); Beura (Fand^irim, pp* ISS. 77?); Musk (p, 786 ); 
the Spikenard (p. 762): PatohonU {Pogo^tcm&n, p, 001); Bose Atta 
(p^ 926); Sandal'wood (p. 977); Kut (p. 9^) ‘ Sesamum (p^ ; Yeti vena 

[p, 3106), [Cf, Sawer, Odorograpkif, 1892 ; Cj/d, J?ec«iptr* 

1^99, 363-45; Gildemeister and Hoffmann, F&hiik QiU, 1900; Hooper, 

The Perfumes of the Mogkuk^ in Oak. Eev., Oct, 1904.] 


OLDENLANDIA OMBELJ*ATA, iJfut. ; FL Br. Ind., m,, 66; 

Ptain, Betyj. PhnU, ; Cooke. FL Prcj, BatfA., 1906,1,690; 

Chay-ioot or Indian Madder, cAifivil, ^ernbiiifi, JtofAen^Jt, etc, A 
common bisunjal, met with Irom Qrisaa and Bengal southward to Ceyloar 
aUo in North Burma* 

The root-bark, with alum u a mordant, giv«i « beoutifid rod Pire, 
mtieb Htiplo^^od in Mfulras for Uyaing haiudkflfohlofa (th* fratufiano h^mclkorobSofs 
fonncrly faii^o4). Though mot with, in Bengal!, it ii not dshI Ifo^ dyeing in that 
It ip aotnowhat esteiaaii'efy cultiv'atod in aandy aituAtionii on the 
Coffoinoiidel Coast, an at NellDii!i and Mairulipatazn, Pnivdoiu ta soiruig:, the land 
id manerod;, ganerally by penning caltlo or ihwp, and theraift« tiiordughly 
ploughed^ The necda are sown in AugOltt oa the ground haying been Well 
moifneDed^ Afler iowitig it li again wafemd, and iJie ptoeM repealed th»e 
time# daily till tbo young ihoota appear, when walwr Deed Uwn bo g^vm 
leH frequantly* Cowniimg alinuld be ntixed with tlbv water onoe a day for 
the flnrti fifteen dayn. flxteoxiva watering la dipe efiief feetuiw of the eiiJti- 
^'aiion, but wfwduig has aleo to be conitantly performed. The expense of 
cultivating an am ie naturally boa^'y (eetimaied at Fta. i6-7a) eomparwi wEih 
the reEumSi 

Only Use Iwk of the mot nofTtalru the dye. The Nattvee eonjuder iha reoti 
tbe wild plant beet, and prefer tn make Ibeir eoltfwtlDne at the end of the 
■^cend year'e growtliL In dyeing* tho Hindua use an aqoeOTU iOlution ef the 
colouring Riatler, obtained by pouniiiiig the root in water. The febrie li iteepod 
time* in thia aolution. Him belM for two boum in H eimllar eoluLleQ and 
finely washed with clean water and dried, Varkm* attempta havn been ruade 
ta miroduee the dye inte Europe, but three hn^'e been umucieeaiful, doe p^b- 
ebly la the feet that the root rapidly deterioratea wJnee Btored in damp Ntimtioiu; 
The tini^OriaJ propcrtirfl of the dye-etuff have been in^-wetigated by Hummel 
end Perkin, [C/x AlexiUider Hamilton* jVw Aeo. E. IruL, 1727* i,. 370 i Mdbum* 
Or* CofiMH., ISU, i,* 277 ; Heyne, Traeit On /wd,* Ji(l4. 209 i FAflr«n«i^. Ind., 
IfiDl. n,, I9B 2 Humrnisl end Fcrklo. in Free. Chem. im, 201 ? mS, L^O: 
Bofjdef* ±tfofl 4 ^. and jPyeinr;. Mednu, 1896^ S ; Imp. Inst. T€ch^ 

207-U; Jaret, Xm FL daiu XMofig+i etc., llWi^ iL* 340,J 
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T,.4Bl-a. 

Ohay-rooL 


PTh. 


(Mfinfad* 


titlfitlgai 


kii<H-e4ir1ki 


mtwCwukie. 



O^UJJTIA 

DILl^EFfll 


THE PRICKLY PEAR 


D.E.P., 

TiirjCMtlL 


MadklinF. 


Tm> Fi 


I>.ElPn, 

40<?-a, 

Plickly 


rimuL 


PHd. 

F«l 4 c-. 


n«dffiv. 


Tyme. 


OPERCULINA TURPETHUM, Manfo i Tfmn, FknU, 
1903( ii,» 7313 Cbokft, FL Pres. Apmi&.ii 190&, ii-p pt. 240; /p^iKK 
TurpeiAum, FL Br. JnJ., iv,, 212 ; TfiJbot, I-wf JV«Sp eic^, 1902p 251; 
Rec.Boi. Sure. Ind., 1904, UL SL CoTcvoLviTtAc^jiL TurpEtk uf 
Indian Jalap, ^Ari, chka Mn^ap nuGi^r, rilrun,. lAi'io^ki, etc. 

Found throughont Indiai aaennding the hdlB to aLtitud«B of 3,000 feet;. 
occasioiiAlly cultivated wb an oma mental plant. 

Tine rtfitt root'bArk)^ known m irivrU, luu been uind ai a pur^ikw, 

by S'aSiVO ^rBeliliunvrfp fff»m time iJnnieinori*]l. VArth^nm ISIOk 

(ed. Butdr Six?.). lOS-7)i tamtam it by th& name csf turhidi ^noag ttm ipk«i 
ctl Cambay, and Gajrrin da Orta (15(^3, CotL^ Jiv* i aIhi in Ball, Fnc. JJu^ 
/r+ A<od., l0Btt-Olp 3irfl tetr, l., 677J gives mi emimt of the pi mil and tbe 
lues made of it# Two vurtetloe have boon dicsGribncL by most writerSk mfn 
or white, arid innhi^irKi or black* Ttie white is pmCfirred, ns the blade is An)' 
fidnred tao dniftic. .4a lOld in the baaArs, Turpeth ODDaista of Ihn rooE 4fM:J 
Item of the plant Oitt into porMcna of about one-haEf to two inches io limflk 
The market ndo i« about | to 1 anna per lb. [C/. Fomter, PL EtCr, IT^G. TT; 
klilbum. Or. Conun. , I HI 3, i., 3931 Ppu^us A^ffintia fAdiutia, Comin4fVl-h 
lit, 445-0; P^nMicoti. /luf.. 1301, it, 1137-30: Duit, MtU. M«t. BiAd., 
JBOO, 203^.J 

OPUNTIA* MiiL ; FL Br- Ind., il, 057 ; Ganiblep J/aa. Ind, lirdH., 
1902p 382-n3 ; Talbot, Lift Trim, 1902* 1^ ; Pndn. B^ng. Fhnl*. 1903, 
Lp 531; Qacte^ Several apeciea have been iatrfidiiced into India ahtl 
are now quite naturaliaed. La many portions of the hotter r^oiu, such 
BA in Madraa, Betagal, tbo TJjiitied ProvinccB and the PfinjAb, they ha™ 
ovcrrtiii immenAo tractA of country* and tbeir eradication has in flome rjiisa 
become a Beriona problem. For thoLr cotiiiection with the Gocbinml 
inaect, ace Coocm cacti (p. 34S)* 

0- DlUalil4 Pficldy Pour, f^i:^pAanap pArni-irpwnWi MBiar, tA^ 

MalK^lo, fvAga-Aali^ tJ^oppof^ Mh^ 3Gung, h'l tciip bIc- This ia tha only sp#Hrt 
deacribed in the c/ J?rv.EfsA /nrfw, tt is indLgisiioyyi in America^ but 
iaed oU over India frum Bengal and Madroa to the Piin|ib, Bad found 
Himalaya up to fl.OOO teat in okltu^. The fmit ia fldiblet ood can be 
iu the diatillatiaii of aleohet The jiiinted, juiey* leaf-itke itunUr when 
their spinesp liavo general]y been cotiaklored a uwfoJ Cattu 
in tiuiDi cif f ueluiBl >lr, P, R, Mehta, howevoTp in a report on pnealy-paor 
eaperimcntfi carried on at tha Poona and ^urot Fartna^ m^ea a p<Wf 
xta feedinjr value. He states that the experiments eencluAively prove tJb^ 
prickly peax haa hardly any value a# a catlte- fuoct A sample a™J"^ 
Leather gave the following result:—'Water, fO'QO per oeni.i offonifl ' 

50'h4 : 22'40* Hooper lurniftbca iSw foJiowiiig composition nf the 

NeJIore examined hy him ‘^carbobydititea 41 '99 : Bbrt 32-OO J “Ibumi^iw ^ - 
fat 3-G3 : water S'ti" ; and oob 10 W ; labor. Jnd. Mum. {luduat- 

lS04-fl, 30|. 

Jn India th* plwjl i* much u«d to form licde« About nml f*f 
round hemestoada. Gamble alates that the (di»l intere^ m of 

Fareat Ofbeer, ho# been in the hope tliat It woukl os^t in the 
forest trees, by protecting tbo young iwKllinge Jrom tattle, A coo^ 
can be obt4un^ from it, which might provu ueefuJ as a paper 
34aeon„ Burma and ills Peopii (sd. Thcoheid), Lh93, n.p 441 ; JIs 
Cuh.Piani*, 1894, £74 ; Asa Gray, SaenLPaprrt, ISSSp L. 313 : Ann 
ieS-73: Fharmacoff, Ind., 18&9, li.* 00; The Scrtd^ ExirrTmioaiOT, 

Modrm BuB.. 1891, £3; Voslcker, Improv. I%d. Agri., 1&93, 

B^pt. on L^siruer, a/ Prickly Pfor by Coektrwal /n^rJ, Oj^- Jy viiidm. 
JffV., Alig. fi, lfl'B'7 : liodga, L'sr/uf Fibre PiantM of iht Tl’tr^d» j L,' if ijt* 

Btudy of Prickly Pttirc RaiuTaBotd in hfete S.. IFafcs, BejiL Agrt. , 

IB&a. £53; Woodrow, iJomd, tn /nd,* 335-7; Mehta, 

dfet 04 Catik podder during Scorcilp, in Dept. Land B*c^ ond A^ri, isoann 
1003, Xo. ££.] 




SPECIE3 AND VARIETIES 


ORYZA 

Rice 


VohYZA, Lhiii. i FL Bt, ind.^ 92—1; MuttlibluflH Comm, vn 
Dhtcorui^^, J&65t Lr 401^, and t,; RumphiiUp Herb, v., 196- 

201; Dtitkic and Fuller^ Fkld and Garden Crop*, 1862, i.* 16-20, t. iv,; 
Dutbk, Fadd. Grtun. N. Zuk?., 1868, 30 \ LiiboA, Bomb. 1898* 

37-8 I il{!U£c, La FL AiintmL da Pa^i Chaud*, 1899, 14-118 i ^mkrr 
Trap. /IittiL, 190S, iii,, 1-18; Praiii, Flanto, 1903, is., 1184; 

Wliile bot&nicjd writere hAv-o des^inbcd Home twenty ffpecien tbo 
genui Offfza^ Bentbam and Hm^ker FU, Ui„ pt, U,, 1117) BAf that 
K!arcc(^fiv?rof these tan bs esaiLy disf^ELguiihed and even these iiw very 
generally viewed as varieties but une lAnn . The 

chief lotiii:^ are met with in the Eaat Indiea, thoUgE'aoroearSTtiTisenoiia. 
to Australia and most have been widely cultivated fram a neient times m 
t he warroer re^ona ot t>ot4_lieniurpheTwi . ^ — 

Speefos KAr/ei/«a,-i^TlierD inaj be said to bo four fairly easdj 
rveognieed fornw oi Orj/zn in India 

Orjaa Burctati^ Vt /hd., iL, 206; 0. ffiHmda, ifrifiihs, Neiuli* PL 
Awiai.f IBJSI, pt. iii, R ; leemr, L 142 ; Pniiri, Le.; FL Br^ Ind,^ vii.* 03. It £i 
aa fWrm fLidiaa vanavK MfiwAa [In BiirmaJ : (the pIchAth itnd 

tdHrdAan {the ^Aot } in Patnflknfll i, JJagea. 

Jji this gram the tfuUfgiiu of the Ihvis art apmoso-eermte. It freqi™U tho 
margiiu ol rivart anj la ewcntiohy fin Aqitatic pWt. Orifflth }|ad gnw doubii 
■i to the pTopjiaty of treating A 4 a apccle* Of civ'^h, end auggwtod the giHitU 
RoxbEifgh givH the delta of tbo Gauges aa its habitat, and 
It wuB lint diseovraw there by lIucbajiaEi-HaiiiiltOii in 1700.^ He ttisii 
adda that ha lubd failed to find that the ptaot Was put to any econoinjo iw or 
to djacon’er an Asiatic natnu (or it. 

In 1R03 3lr. J* E. O'Cdtior (at that ttn* I>iK'Ct*r^D«iarnl of Statiatlii^a} pfo- 
poani to have all the artlelfli of nfficiaE retuma that oppearod rnider “ Qthcra ** 
in^'rttigatod. l£e undertook to ka^'e apecimena aent to mU for detamiiaatioa. 
Almoat thefirrt, under edible subatanoee* that caiou to Kaaiid waa a rtrml (rtm 
Eamelii. Vllrla waS stated to be a wild grain Oohacted ffum the ewam]^y mUrgina 
of the Ind^ii and catriwl ail otst ImUn to be tAtm by the Hindua during i^ruiin 
WHODiLlal oecaaiaifia. At flrrt light it looked like a form of wheat, but Sir George 
King and Lieut.-DoL Pr PmtO, who kindly exammed it with mO, aoggrtt^ that it 
nioit probably w ould pr&ve a forpi of riec. Botanical specmiona conve te hand 
hi JTinfio I3'ff5+ aatTwere at once aecn to~he mo long-Iolt gpecuM I -n. fFul.# 

which, l^oceuae of its rowsmblaDee to wheat, had dlso been tyiiJed ^ 

Through FUheMomt inVArtigiitfona thia inlrresting plant wee found prt^’«3eat I 
In the indua ™iry ; nowbcrt in the rii.nf bfui^iii of Beuth Indm : oeoydonal in 1 
the Snndribena (^i^gor lilafKl} and the lower Gangetie basin; and cenunnn | 
Deaf Khaton and Motilmein in Bunnn. It Peenia probable, howevaTp tliat the | 
tfaenildaxirt of the grasa tn wtiM-t nmy Have originated the belief that wheat 
wwa iiuUgenDua to the Indua lHuitn+ Thua, for example. Da CandoUo (Grr^. 

Flemtw, Sfifl) while diacuning the origiu of wheat, obewfla that StrwIiO (od, 
1707 * ti„ 1017 }, born fiO fce., aa^ that, aCeordjng to ArEliobuliia* A grain vrty 
irailar to wheat grew wild upon ibo banka of the Indue on the Mth parellel of 
latitxide/' Ami it Is (wrtnifily rutiiarkii.bla that niuiJ the diawi™» hriafly 
narmtrtl above, tfie wIM Hoe of the Indua ibei^ Have rtmocned unknown to tho 
bolanioal world while ft woa aetnalily bemg traded in all over ftidia. 

San^pliH of the itmut rice wtcto eent to Church {Food-ff«iins a/ /iwfiK*, ouppL, 
1207, fi) frrr cHcmirflJ exainiDBtion+ and the mult ihfiwed Lhal it ia Hy no meana 
in unwholHome arliele nf InsiKb though the edible portion* rofoU^^y to the Hu^ 
atid fibre, ia axrtptienally low. The nutrient fatjo wa* found to Ha I; 1% while 
the nuiri^t value worked out at 84’9 

Ck grOfluHlta, A apeciea found qd drv BoQa At altitudee up to 3,000 

feet, ipwinma have been oollectod frOui Sikkim, Aaaaiu;, Bunca, BungnJ 
fPariaaalh and KAjuuihiJ hillejl, MoJabar end Cdurtallonu It ia pereanliil with 
afanoet wr>ody root^etOck And thin* mttnd* firm, Hranching atCma The Mtrfaoe 
of the iemer glume* thou^i glabmua, ii rendei^ woollydookiog Ihrough the 
of irregular roundiah graautationa, 
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I^lalribatiaai- 


InduB 
VoUay 
WHd Kfeou 


ciwiDktrr. 
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OLDEST KNOWK SPEClMliNS 

t 

mlriot it* wiM habiU% to CliiM, but himit* it hiu bean fcpuini both m 
jpj4tn and Auatmliii iweb ocindiLiaD* M lo *Uaw of littlo doabt tJiaE it ift 

xuitivo to th™ coutilriea m welL I>o Condollo nimpJv affirm* tlrtt pice cultivation 
in In4i4^ though i.ub#eciuant to that of Ctdna^ hni bctKi * valued crop oineA the 
dAVio pnnod. It i* painted Out in the Dictiw*ar^ tJmt m epito of I he Umptar- 
tiop to derivo iha Arabic {nl-ryt=, urua, uruef, uac* otnjp Groefc oml 

Kuropcmn nmnee <riw, rMO, rv, etna.) fpora the Tiitiil arim^ modern p^oJogiot* 
AcroeLl Umt they oonjnot bo jw di.vdv#d, but oonaii fiwrt tho old rmman word 
or virinm, tJw luadem equivalent of which i* bt«n/. Sir C. J, Lyall 
ft*tea {D.E.P., tc. filB) that » exactly the equivalent we ehijuld aipuefr 

ci iho Sunakrit word for rice. and the uamop |»oint lo the timo whw the two 

bniichea of’tho Aryan ffcW dwell Logetlw i«l4 devoJapwl the reepertive PHUh- 
ofitiM of their UngUn^M from a oOmmoa OT originnl, ton^e. The riTaiajM did 
not borrow the aultivelion of rice from the Indioiia ; the plant Okiatea in ibo 
rcRwn where Uie two Thcob dweH lofether before Iheif rapw^vo tnigrelioELB- ^ 
otbiir worde, there ie no ovid«ioe to ifanw Umi it* caJtivotioti in Southoni Aaie 
woe not ao enc-Laut oe to bftvo ellawod of it# diCfuHon mto tliO Arj'on bonie nt e 
period prior la the divtaion of tha.t hroiwh of the hnirion lamil^. The chiol ah- 
Mction to thia bypotheiia, via. the ftbwnee of any pointed alluaion to m valneblfl 
e plant in the eerli^ VkIom, ia not iarioiH* «um» fr paatorel Jiha the ™ly 

Anen invadore, nmy not have appreciated it* importance till tiusy eetUod down 
end took to OBTiculturul purttiita, FerhApe the aldoflit oCtLud oampLoe ci fioe ore 
thoaa ooWeeted by Stedii at Kora-dong (Aitoujuf JSkAoPdn, IffOTp -WSh TliOie 'sroiiJd 
app^r to have been enguifod by eond about the cloie of the ^th otaattinf- Thnni 
ajipr03Eiinataly in tlto flame pWrt of Eaetonl Turksaton* wiU found TAr 

(E&ia^le. trunaJ.. l33-4h believed to date fnwu about ^e Bth 
eentuiyv In that work frequent muntion ii made of bled poddy m the pro¬ 
duction of n drug uwd in the cure of ooughL ^ ^ , , , , . . 

It may bo n^ted, howevW. that the chief wild habitat of tha plant 
to-day ie roughly from Snutheffi India te Ccwhm Chino—we have no re^cd 
of ita iTKiateAce ea a wild plant in Tixrk««t4n or onywhefe in Coot^ 

Blit in ptmting, it may beaded tbntlhe liobitat of the wild plant in India 
coincMaa with tba region through which tbo IDravidian invadora pAoeed till ^he>i 
etdmiaated in the Tendl dviliaatton, Culti^-ation nppaara, ffl fjwt^ te hftV# 
ipread aoEtworda t* China perhape three thomtinid yeore Wore thn ChriaiiOft OP^ 
and, at porhap* ft eligbtly mow recant dale» westwardfl and nOfthworda tflTOUgh- 
out IhIm to Feroio, Oontml Aflio, Arobdik Wld ulticiately to E^ypl E™pr. 
An early record of the exporfa of ric» from India a the pauage in the jTryttrMn 
■ 5’«j to(L ^fcCrindla. US)^ Tlaia nmy be put at 60 JLP,, and ratera toGuj[W 
ind. and Chimt fry Mah, Tr^. in SltfA Cmf. (Renaiidot. 17M, 13 : 

Voclomannua. rrtrt*fi. 1M3. hi HoM. Voy.. iv., mi, fill? ; 1500* 

(Jarrrtl. tratwl.)p fh, 12lp 150 ^ Pyrard, Foy, E. /nd.. 1001 (ecL Hi^L Soc.j. j-* 
320-7, ett; Jahangir, Mmoif* (PricaK tTao*l,h : ^endfllaJo, Fop. f 

ia oieariiu, ATukOI^, ek.* lOM. 62, BS J FryEr, New dec. E. /nd, P™, 
167S. lift; Tavomier, Trepeii [miL BoBb i-. 26^. 

Tmorf# I6"J7, 310 and 1.1 Alomndoc HomilteOp New Aoe- n- 

i.p le 1 ; Ovingten, Fey. to ^Juratf* 1050, 307 ; 3ym»^ Emb. to Am, laih)^ iL, 307 i 

Turner, ^eifr- to TAifrel, ISOO* 24-0 ; Joretp Lt* PL danw lOC^, 

342—314,'] 

PftoPBRTlBS ASiJ VSBS .—The gmin of fioe ia one of t|» cbM orttolw ^ 
huruati food throughout XndiOf while in many part* (tp. M*mpur) tt woa lU 185^ 
enaof Uio ehtef food* given lo horM ami even to cnttle, and throughout lildl* tha 
fltraw of the belter ciuahti** x» invofiably Collocled, cut into moU FI™? 
given to cattle, along with eeveral flavourbig liquid preporotiDn*, eil-cakc or 
groift. dcaignated tho curH* ituHa Th* HShufT and waate obtained jn winno™g 
MTUft buaking jdjfi ncitiatitute important orttolea of hiiman and cotUa ^'j^p- 
huaking la a trouhleeome prooete. In fndia a large p*rl of th* rfoa iold m awpa 
and expetted to Eucrope aa on article of human fo^ haa been prepared hy being 
fifrt half Shotted, then dried in the aun, and finally huaked by the ordinary p^tie 
and mnrLar, fiuch rtm i*, in trade, termed ** por-boilKl.’^ MuaJniig; wimoirt 
boiilmg i* a tfldiou* prUCeH whan dane by hand. W Yairtmnd ihoro ii a miKnai^ 
Ool eontrivanee for hulking raco in which water ii th* motivo power* In IM 
plain* of India, rice ffl frequenlly hoiked by tho BOm* applionoo aa il uwd ifi 
pounding brkkl. A pwll* aiwpwided from, the eitd of a Ham, worked by lb* 
toot, ii made to fell with cooaidecrabke fonM on the grain. A woman, Rtoiadmg at 
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and tTaesr THE RlCli FL/iKT 

thn further orfJ of tho heait'y hfAfth BJUirtiat«jy rnte imd ttftnavm Iht wedfht inm 
itfl cjttjTamity, thiu cauHuig th? p^ih to rim, thdn foil an tho rice, ^hiie ^ gHowl 
pcmon attends to tho grad?, flwaeping it into a Uttla mound under the rtrokeef 
thfl cMtle. 

The proparatiana of ric* muda In India iro ver^- nnitiGroEVL Dutt (Jfei, 
Mrd^ ITiaif., lEMW, ^voa th* voftiamiLBr nnmea of vnrLoua HKdJdqal {nui 

and their propeitjae. Their uea in brawirig and diati^ing in IndUtp alcimt 
imivnrBel. 2$FtajT!i from riw (iUHi) are alluded to by Linschotcn aa liavbiK beea 
largely consumed in Bouthero and WeBtem India tiu^ hundred yean agn, ehik 
mini ia ^munlly mantiofied in the In^ifwU^ o/ Af nau—a work Trritten (the euijer 
portinnji of it, at leant) aoina filtaan hundred years ago. At tho preOfraE da;^ ji kidd 
of beer (pocAiHii) raade from ritfa fp entenai vely ronHin^ed. [t?/. Kay ^ Hmdti JfrMod 
of Mmuf. Sjiirii fnm BicA, in Joum^ jie. See. nji-^ ii,. No. iSIMlj 

See Halt Oqnart fpp. TfiT, 7601, Splrlta 1043, L04.1, 1046^ and msgir (|h, 1111}^ 

The propcftieff and uoee of rice arv^ m fact, extremely variedt and 10 thepfople 
of India an indnity of fonna„ liiiljiy of which have oaeh aomn epeciaJ jiaetit. A 
DlfB IB mode from the h^iek, and the at mw (nvm the et ubble and nwEsJ may 
uacd in paper-making (For BaflEEim, we p. 1)6; Mato, p. tTO^J Am anaiihle 
grain there Eriay be maid to bo three thief gradee—the finer quatitbea or loUe 
(Patna) rice i the lower gradeii auitable for diatiliation or for the muiafactynof 
atarch (Bbont and Blewn^ (7htPn. for £n^ n. ond Af oao/,^ I BOO* 136), The itkm 
of Burma are employed for diiEfllation fand for that purpoOO very Ite^y p3 to 
Hollai^ and Germany) and for tonvertinn into starch (mainly to £ngland)L 
are thick* eoarae^ hi^ly gJutinoua Hcas* and when boiJed bhhuiuO a hMvy, oome- 
What repulsive appeamilCo TO peraoms not aceuatomed to them. S&uoh glutiis™ 
fioDO are, howe\-er^ mucJa pfiasod in tho majiiifarturs of CSMKinv. A ipe^ Intlkft 
eemenC is made from the water in which rice has been boibd* miK&d with a Wlflil 
quantity of pure lime (aee p. ^03), Block Bunneae rk* (iTfW, Bull,, IS02, S3M) 
may be opoken of aa ait exeepi ionnlly gl utinono grain. 

^*ather f Jf*- IfiOSp No. 7* gives the folluisdttg clminiekl ftiwlrtii 

of rice; VfidKonic^ieii (fine sorta) s—nsoisturop ) 2'BiB per eentr ; oJl* 2' 1 4 : slba- 
minoids, j ao) ub|e earbohydratear flS'20 ; woody fibre, 7'M; ociinbto 
mineral matter, I'30 J Ofilid and ailica, 4^+4; total Edtrogen^ 1'09; aJbianiflOid 
nitrogen, t '01+ Jhto*iicfitrd (fine aorta) i—moisture^ J 2-25 pfT rent. ; ell, l 
aJhunimcjids, G'46; Kluble carbohydrates, 7B'S$ i Woody fibre* * iObW# 
in ineral matter, '32 j sand and ailiea, "fl t ; total njlmgen, 1"10 i idhncfllHmd 
nitrogen, HJJ, Furt)ier ajialyses of coarser kinda of rieo, rtce hiJaltS, br«n oo^ 
atraWp will be found in the same articla+ Following up tlwae rMtulfaj Hooper 
{Rrpt. Labor, I nut r Mu*, (Induat. $ec+), H) gives pa^coMfl of the c«^ 

pamti^'e nutritive value and glut in oirity of soma of the chief kinds of rice- 
rarma wore found to be mom nutritiout than prevfotia amd^ws would tpdi^iai 
Kamtlisek (Afioro. Trch. Prod. (Wintoo aiu$ Barber, tnlli^)i 
intermting psrt ioulikril of rice-gmins am teeu under the irricfoaeope. i^f* Ciitire^ 
Fwd-Crniar of /nd., IBS*, tifli Iksdge, UoiM Fitro Plard* of tht Worid, l^H 
264 t Browne, Prop, ond UtiL of Pier oit tn Louimmi, FlSiUer drtd 
faefurtr^ miv., ; Em*t Adtain, Mtpi*. Benj^.j Burn«p etfc) 

CULTIVATION. t r * 

Rice “ ii esacntiillj a crop of damp tropical or aerai“tropical cliiw^ 
The fineflt varieties and the largest yield* ara produced in tra^^ 
diiring the growing a€ord a moderate degree of aiinrfuii6 wm * 

dampp warm atmosphere. Rice is therefore the staple OTp o* nil 
of heavy and assured rainfall; hut good crops are produced la 
which receive moderats or oven light min* when this can be assisted + 
stifficient irrigation.” 

^*Rice La sown in three wb)^— broadcast, by driU and by 
tioK froiii a seed-bed where it W been broadcaat. aown. As a 
brat method is practised on inferior soila, or where labour ^ scarce. _ 
is drilled in some distiictB of Bombayi but this syatein is not 
The third method is miieh more usual tl^n the others and i* 1®^ 
Broadcast or drilled rice requires fifl to 120 lb. of seed per acre* whiU? 
Bl^ed“mte ot the tmnsplatited crop varies from 30 to 80 Ih. p^r 


AKEl UNDER THE CROP 

^-iekl ID dif[ercnt twsta, tram diffeitsnt »oila, and from diferent 
methods of rultlvmtion tbtigs rtiTy (greatly. Id good soil an mvctugo traoi- 
oLantcd ctop Ticldfl probably rImuC 2,400 Ib^ of paddy psr oore in a favoiu- 
able flcaaon^ Broadtaat and driHod rico jdcM rtiDoh leas " Gar, 

/Bd., 1905. iii., 26-0). . 

Ill recfirtt agncultmal fft&tistica it ia shown that the net area eroppM 
in Britiflli India aiDODOted, in 1905-6, ta_ 207,663,741 acx^~ Of th^ 
73,400,522 acres were found to be imder rice. In the Native State* in 
the same year the net area oroppad ainomted to 12,015,009 aiircs, and the 
area under rice to 717,767 acreo+ Thus, out of a total area of 219,666,750 
acre* under crop»r rife oceupiod 74,116,239 acres, or over one^thied. But 
iO Urge a percentage averaged for the whole of India is mUleadjnp Rica 
k almost concentrated into BengaL In tact, with the e 3 :cftption of Sfadraa 
and Burma It U in the other provineca of India uniiEportant relativelT- lu 
the Agrmdimd SuuiMka (publuhcd by the GovcTDincsnt of India) two acts 
of hgures are given, via. (a) the sun'cyed areao from ‘which we obtain the 
lotal nro area of 73,400,622 acrea ; (b) estimates of area and yield fmmed 
by the local authorities (township officers, eto.b Burma, 

tie local estimates are usually coneideJably below tho surveyed (in 
fact, they do not deal with iht whole of the province), but these eatima^ 
arc instTuotive. The following are the figuroa (estilfiated) of the four chiM 
rice areas for I9a5»6 Bengal, 25,150,600 acres j Eastern Bengal and 
Ajisam, 15,960,200 ncra; Madras, 6,604,400 acre*: Buraia, 6,713,400 
acres ; priviug a total of 54,428,600 acres and a yield of 433+133,300 cwt.» 
and in 1906-7 a total of 64,521,600 acres and 430,250,000 cwt* In the 
esse of BurmA the surveyed area wna 9,203,801 acTes+ The Fm<d fjc«cral 
Memorandum^ isaued hy the toTrHuercial Intelligence Department, esti¬ 
mate* the total area in the four thief centred af prodnetion as having been in 
1B05~6, 54,420,600 acreSt sud the yield as 375,193,300 twt. of dtaned rice ; 
and in 1906-7, 54,535,400 acrce a'od 368,334,000 ewt, 

Bt:njg^ 3 i {^xcluKtinx^ Fastern and AsxaBi).^AnM.—l^a norm&l 

area cultivated with rice in the province of Bengal (nccarding tu the 
Searan and Crop Report for 1905-6) has been eititnat^ at 26,308,800 acres, 
acid as the total area in Bengal under cultivation in that year amounted to 
45,287^000 ncrca, it is thus seen that rice comprised over 50 per cent, of 
the actual cropped area of the province- The Final General Metnorandum 
lor 1906^7 stated the area In Bengal oa 24,506,200 acres, and the 

vivid as 19&,46l,60t> cwt. of cleaiiod rice. This represented 34 8 per cent- 
of the rice arua of British India- The Staron and Ciiep Report 
gives, the normal area aa 25,919,600 acres, which would conaist of 2l,»tH JOO 
acres of winter rice and 4,617*900 acres of autumn rice- The forecast of 
the winter rice alone for 1905-6 shows a total of ^.043,400 acres, which 
representefl 20 5 per cent, of the total aTea under thk particular crop in 
British India. The eorrespondJhg cstiinate for 1906-7 was 19,345,300 
acres of wiutor rice. The chief districts in 1905^ were ^—Midnapur, 
1,365,300 acna; Ranchi. 1,240,900 acres; Giva. 1,151.600 acres; Sha- 
habad, 1,139,000 acres; Darbhanga, 961,400 metea; CutUek, 952,200 
acres; Hasaiibagh, 950,400 acres; Maubhuiu, 929,100 seres; and 
Bardwsn, 007,700 acres. 

Rwtem Bangai *iid ^msiw-—T he Commercial Intolhgcncfl 
DepartroerLt, Ooverament of India, gives th# sxtent of rice cultivation 
in 1906-7 (summer, autumn and winter crops tofether) as havini been 
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16,10fi,lB00 w:™ as cotDpared with 15,960^200 mcr«s in the pieviom^^. 
Tha total yield cama to I22,476,iCM> rwt. This repreamita 23 per c^oLqI 
the total rice crop of India. The (owcMt of tke winter rice for IflOM 
shows 12,22dp200 acrca, which represented 17 2 per cent, of the winter rue 
lor the n'hole of British India. The chief dJstricta were as follows Bubr- 
ganjp 1^43fl,fiOO acres ; Dinajipuf, acres ; Maimensin^ 1,130^0001 

aoreg; ^ylhot, 1,098,400 acres; Rangpux, 83T.900 acres; Bajshty, 
63€g900 acres; and Tippeia, €14,300 acres. 

cmiymtv ^.—^Thcro ate innilnierabla varictiea of ric# laniiliar la 
cultivatoni under various name^, and poadcasing patticukr picpertia 
which make their cultivation suitable to particular localities. In tbs tva 
provinc*^ o[ Bengal, they may all be referred to three piiinorj clasHs, 
according to the laml on which they are grown, the ecason of Vfiit 
when reaped, and the period taken in coming to nmtnrity^ Thufl 
(1) The dfnon (or winter rice) crop, sown on low lands in May er Jmie 
and reaped in December or Janiiacy. This is by far the most impertimit 
crop, (2) Tbn au^ nr bh^^oi (in official statlsdca dc^guatod as atitume 
rice), or early rice crop, sown in April or May on comparatively high land 
and reaped in August or Septejnber. (3) TJie boro (or summer ricB) ewp, 
sown in swamps in January or Fcbmaty and reaped in April or May* 

An important future of tha Bengal rice crop is the fact that a Uigs 
portion of the area bears two nr more crops a year, a ctrcumstauoe thit 
has led to the expression o! a vertical "* os compared with a “ horireaUl 
area. In tact, it has been pointed out that a proprietor oi an estate with a 
fairly mixed soil might havo three, four^ or even five borveatB of rtes 
every twelve months:—(1) dus, firera July to August; (2) oAdoa 
from October to November ; [3) borajk anion, from December to January; 
{4) baro^ from April to May; and (5) mido, from Septenibei to Octobtf. 

It haa also hmn said that in many parts of Bengal two cropa are dl but 
universal, hence it may bo inierred how misleading a hard-and-fast 
eentoge of rice area may be to tha total cropped area. In the Intiw^ 
Mnsenm will be found a collection of zices made in 1872 and for soms yw 
subsei^uently. The ooUection finally brought together came to sonuthb^ 
hke 5,000 forms. These are probably not all di^not, but even d bdved 
the number would still be sufficiently Bignificant of the vast antiquity el 
the cultivation. A remarkable fact is that the duf, dmaJi^ and &iweiiei* 
of one cliatriot are often so diRerent from those of auotheft that if 
changed tho one may not grow on the fields w here the other has fiourw® 
for centuries. Mere the European farmer is coA&onted with a pen^® 
scarcely known to sciuntifie agriculture; for the rice-cultivator 
will detect the one from the other with a perfectly marvelJouj degree 
of certainty. In Burma a few farms only constitute the ‘^hi^f 
and to these the milling apparatus now iu nst have 
and to such an extent that it id believed the Burma machineiy . 

quite uriauitcd to Bengal, andp further, that ruillinif in ^ 

European method would be iDipossible, unless a particular rice ^ ^ i 
guaranteed iu sufficient quantity to justify the preparation of the reqainen 
special moehlneryi , , ? 

A^ C* Sen gives an iustrnctive account oi the methods of of 

the Dacca didtricty and as that is more or less applicable to the 
Bengal, as well ad to Eastern Bengal and Assam, it may serve the pmyj^ 
of this work better than a eeries of abstracta of the varying 
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in lUAnv diAtncta. He divides the crops into tlireo groups^ Bubdividiag 
c*ch again into two e^rtiofta* Thsse afo {1) dimn, (a) long-stemmed and 
[b] traiiBplAiited ; (2) dw, (a) oidinarr and (frj fepi; h<wo, (o) ordinarj 
and it) kpu 

Lemg-fftenuned dmaa is eiteiwively grown in Dacca, low Acoan- 
Lacdsp the aides of jhiU, and low plains oil wkich 5 to Ifi fast of water 
accamolatc during tbo rainsH are soioetBd. Tbs soil best suited Is a 
stiS clajt deposits on ihc bottom and edges of ;Alis. At barv'eot- 
time only the cam with about 1^ feet ot the straw are removed. The 
temaindor of the straw is goneFallj gathciTod in heaps and burnt, and 
imme^ately after tbo field is ploughed^ getieraUjr in Docember, It is b*mo«. 
again ploiigbod onca or twio« and ieft eiposed till March-April when 
the larger clexiB ate broken. One or two more plovLghirii|^ and harrowiDgs 
aru pvon, and tho is ready for sowing in ApriJ-May. About 
of are broadcasted over a of land. In moist lowdying places, 
sowing takes place a montb or even two montbs earlier, in Fobrnary- 
March. Harvest is from l5tb Novoinber to IStk Jamiarv. ’Wlaen tbo 
seedR have geriruixated tbo field is rolled twice witb tbp ladder^ and 
wbcD the plants are 5 to 6 intbes bigh tbo soil is bosened by the rake. 

After thU tbo only oporation till harvest in a wimding^ which may be 
dispensed with. The ylM per hiffha varies Irani 3 to 12 maunds. 

Traosplantcd dmon is grown on two differont elassos of land, in tbs SqUil 
upper reaches of tbo valleys of the Madhmpiir jungle and in the compara¬ 
tively high land and old dearahs of the Bmbmapntra and its branches. 

Tlin padd^ in tbs Madhapnr \*allBy is a special variety, known as $haMaM - 
the transplanted paddv of other places goes by tbo gonoral name of mm, 

Beodfings are prepared Ln a nuisory close to the royuil'i bomeatoad+ or Rmry. 
in a comer of tbo field. The nnrsery is plooghod four or five tim^ in 
April-May, and the next month, when a little rain-water has collect^ 
on it, the surface ia Jovelled and plasteted. Moanwhile the necessary 
quantity of seed (6 seem for every tigAa} is soaked in an earthen 
pot, drainodn and kept covered with mats till it germiiiates; then it is 
SOW)] broadcast so thickly that the grains overlapi When the 
ieedluigif are 12 to IS inohos high, they are fit for traimplantat^n. In 
the case d£ jnnglo vsUeys^ the thing done before tranaplanrin^ is to 
repair tho embankments thrown across for coUeetbig water% The held la 
prepared bv ploughing in the mud twO' or ibroo rim r*. The seedlingTi sro 
transplanted nt the end oi July about half a cubit apart either way, putting 
in three to four plants in the same place. Th* crop is harvoeted in 
Novemher-Decembor. In the case of d^rah Land, two plougbinga are 
given in the dry fieldt aa soon as the previous crop, generally Mesan^ ia 
taken oJ!, On ^ah Lands two roin-cropa are aonietiiiies (pown in the same 
field in the aamo season. Aa early as possible the field is sown with jute 
or mu pa^ldy. The jute or tile paddy is harvested in Jaly-AugOBt; then 
the field is plougbod and transpLanted with the dtnan crop. 

—This land of paddy is grown (1) on the high grounds of the Auom 
B fodhapur jungle, where sufficient water cannot be collected for the , 
cultivation of paddy ; (2) on the comparatively high and sandy 

dooroA laude^ poddy cannot be grown on land on w‘^bicb more than 

2 feet of water accumulates during the early part of the rains. The 
land on which 4m paddy grows Ls bght and easily workable^ It generally 
bears two crops in the year—do# paddy or jute during the rains and one oowuna. 
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of the pulses or mustArd during the cold weather* As won on the tain 
erop is ofi the hcld» it is ploughed artd harrowed ma rapkdir as posaibk 
Preparation must he hastened^ e»pef*:UIiy oil rAor lands^ for here ■ kte 
crop LH sure to be lost hy the riw of tKo rivers- Soaing time, theitfoir, 
varies. Til the chara of Megkna, it may be sown as early as the middle qf 
Fcbniaiy ; in the highJandB of North Manikgutigo it may he debysd hU 
the middle of ApriL .As soon as the plants appear the field la toll^ with 
the laddetp and a week after harrowod with the rake. After thi* it 
must bo carefully wooded. Harvest extends from the middle of Jalyte 
the middle of August. 

EiiJiih —The pbees in Dacca where thitclaee of paddyia mostextaaiivdr 
grown are {1} the sidoi of tho jAiZis and streams of the Madhapur itUQ^ds; 
(21 the ci^rj and of the Meghna and ita branches; (3) in Bonie 

of the charw of the Padina. The aoii best euito<l w a mistnre of clay and 
vegetable matter. As soon as the rains are over, a plot, froni whirt tli« 
inundation water has just receded, is rhasen for a nUEsery* ai^iiatiii gwai, 
etc-^ are removed, and the place worked into a soft mud. The seed is initb 
to gennlnate and then sown broadcast. Thirty seers of psddv mwh m 
a quarter feiyAo of land pve seedlings sufficient for transplanting twe 
highaa^ The time for sowing is ususliy about the middle of Octohentwi 
for transplanting, December-Januaiy. No tiUago is generally needed for 
horo paddy* The harvest tinio is ApfiJ-May and the yield per WjAfl 
5 to 12 maunds* 

In some o f the islands of the Padma, large areas of bnd may be seen ea 
the same level with the water at low tide covered by a soft and deep unw- 
The raigali have discovered a method of cultivating paddy on these kiw™ 
os AM that is done is to sow the seed broadeast aud plaster (fcpa) 

the mud ov'er it. Before sowing the Boed^ it receives the Eame 
as described above for iboro and roira paddy. [C/, C. B. Clarkft 
1S88, ; Sea, Agri. Slai. Ihcm. 1§S9, 2S-3»; Cuk.osJ W 

of /fice in Joum* 1S90,viiL^ 397-405 r BaaUiAjn- 

LoAordo^. 1S90, pt. 1, 54-03 ^ ISBO, pt. 2, 2BS ; Baneriei, Agri. 

1803. 54-74 ; Admin. Ben^., 1001-^, 12-4 : Bov. Cropa Sea?,, 

1-29 ; MaiweH-Lefroy, Bug, A/™. D^- Agri. Ind.. 

Assjin*— By way of awarding a comparison with the particplon 
given regarding Bcn|pil as a whole, the following brbf statement oMW 
Assam AbDey may be furnished. Daimh R^„ 1^87-8) 

the Assam rices under two sections which practically corresp^ind . 
the chief Bengal crops* viz. early or sumraor^ and late or winter ri^ 
He Jiubdivided these into the two great sections of the 
Brahmaputra valley—Aflanm—and the Burma valley— Sylhet miw 
Of tbo rices of the Brahrnaputni valley + ho cnunierates ih^c 
flAu. boo. SaE is the general term applied to all transpbot^ r^ 
on land lower than that required for (JtAu and higher than needed for 
It is sown about May and JunCn trausplanted in July 
reaped m Deecn^ber and Jauua^^ /fAu is the name given to ^ 

kinds of rice which grow on high lands, require little rain^ and aw 
from March to Juno aiid reaped June to September. It ^ 
broadcast, hut sometimes transplanted. Boo compri^ 
grown on the lowest land which will support rice. It ia sown 
.April, cut in November-Detember. IVhen trausplanteii th® 
is performed in inly and Augusts Of the Sythet or Surma valleVi 
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b«-knd and hiKb-knd dtu, wdil, low-Land and high^lind dr^n, 

Jataw and add Imra. High-land dua la sown In the kighet parta qI Sylhoi 
uauatly broadciaat but occaaioruJly tranaplauted. It k put down in March 
and April, harvested In Augnat-^ptembeT. IjOW-kud dtia ia grown In 
the lower parts of the district, but is n«var transplanted. It lb sown in 
Jsnuary-FebnifliTj <rut m May-June^ w genafuby lown on 

lower land than in the case of dua q 1 th« bigh-land form, but on bigber 
than the low-land. It in put tlowo in February-March and cut in 
June-July. Bml ia always transpkntad i sown in April-May, ttana- 
planted JuIy-AnguBt, and reaped Navember to January- It is grown 
on land almost oa high aa dua land. Aman, Uko dua^ b referred to two 
ssetionB, according as ^own Oft high or low gron^ In the higher 
parts It is traftsplantMl like odiY, but sown and gathered about a month 
earlier than that crop, in the Joweir parts of tbe district one variety is 
always aown broadcast, vis. the lang-stenuued kind. Kaiaria is a form 
of dftutn sown in April-May, tcapspLanted in May-June, and reaped 
in Cktober-Noveniber. Sail hura is grown on the very lowest laud and 
is generally irrigated; sown in October-November, transplanted in 
Decetnber-januaTy^ and cut in April-May, The latidi used are those 
portions ol the Acori* or large natural depmadons in Sylhet, which are loft 
dry by the receding of the water in the cold weather^ 

The Cachar rices enumerated are murofi, asra and sdiL DumuY 

comprises the Caduar ricaa which correspond with the forma of dw* 
town hroadcost on high lands in April-May, never traiasplantedl, and 
reaped in July-Augnat. Jfurtili is sown in March-April, aoine- 
tkneB transplanted about May and reaped in June--Jaly* Atra is 
sown in March and April on low-lying lands^ never transplanted^ and 
reaped in Dceomben SdU is prat^ealJy the same as the fdpl of the 
Brahmaputra valley and the tail of Bylhetr [■CJ/* Sen, Fmof Rtpi. S^Lf 
Jmntia Far^tiOM, Ifi92-T, S-9; Banarjca, Finof Repi. SdiL, Cathar Di£L, 
1894^a, m, lllj 

VfiR^d Prav/ncM.—The area in 19Q5-6 was T,078,Cd5 acres: 4,252^28 
acres in Agra, and 2,@2B,(>3>5 aercs in Oudh^ In Agra the hiTgeat arena 
oeenr in Uorakbpnr, 0'7flp423 acrea ^ Bjiati, 700^314 acres , Allababad, 
2S5,503 acres ; and Aaamgarh, 277,401 acres. In Oudh ; Donda^ 
acres; Eohraich, 236,B92 acres; Siiltanpur^ 277,039 acres; and Bambaiiki, 
acres; etc. 

MtiAQtM Qf Duthie and Fuller give a full and compfeben' 

aive account of tbe cultivatiDU ift theae pix^vinces; tliB races are very 
numerous, strongly marked, and may be assorted under three gmupe :—(1) 
those with a tall habit of f^wth, wdtb the ear protruded from the sheath^ 
feathery and drooping^ and with thin usually ycHow-hnsked grmift ; (2) 
those with a shorter habit of growth and stouter stems, with the ear not 
so prominent and carried more erect than that of the preceding, and with 
thick Yellow or red-buaksd grain * {3| thcdie with shorty strong stem, ear 
partially enclosed in the sheath and graiu-husk, dark-ooloured or blocks 
Tbe first ara moot highly prised, the commonest being known os nahaf 
bdnsmaili, bansphal and /AiYmo. Of the secondi Mtondhi and are 

the prinripol, while is the most important of the thirds J/ynjI is a 
term of varying meanings denoting in some pUceB iugb-clin rice, in Dthera 
being merely a term for rice sown broadcast. Aftotber clnoaibcation is 
into transplanted ftoni aeod'-beds or sown bmadcoat. As a rule, the dner 
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ranpties, laUiiig under the Imt two claws n&ouKi abovo, are mxi b ss^- 
beds Alld planted out, wliile the coarecr kinda are broadcaated. 

Bice b sown id aU mnntha from JaTmarv to Julf, aud han^ated ijmi 
Bfaj to Noveinber. The scasaiiff in which the greater portion \a gram m 
Juno to Anguat for brciadcaat rice, and June to November for tniu- 
planted. Broadcaatod rice la eovra mostl^r on the break of the moiiwoft 
and ia ready for cutting in August {hhdd^i) or September and 
hence often "known as ht^doi and tom, A certain quantity ia abo aom 
two niontha before the motiaoon rain can be expected, iXid in this cue 
there are two methods ol oultivalion. Either the rice germinadan k pro¬ 
moted aud ita growth atiniulated by frequent and oopiotit iidgatiaii till 
the rains breaks or, taking advanta^ of a iall oi rain In April and M&y d« 
groDDd ia ploughed up and eown, Wt the seed allowed to lie imiirigstedp 
and the young pUmte tbould not come up beXora the advent of the fiia 
inddees geitnioation. Nearly the whole of tbo traneplantod lico (jorAcni) 
is eotvti iu floed-beds at the begi nnin g of the mina, plantriiKl out after a fort- 
night or three wceka, and cut in cEjtoa or November, hence ako called 
A amaU portiow+ hwos, jdAi or hot' weather rice, is town in 
planted out in Pebniary, and cut in May+ Thia is only practised in ili^y 
floiK along the edges of tanka or bods of rivers^ which are planted with riia 
aa the water becotnea shallow from evaporation. 

Ifuch ol the rice land in thu Sub-HimaLayan disfcrictfl Ls prepared bj 
being dug over by the mattock during the cold and hot weather Eocaitlis 
when the soil has been softened by a fall of raim For Land n^ diag in tni* 
way the number of ploughings variea according as the crop is to bf «jm 
hn^cast or plautod out» tw& or three in the first ca^ fo^ sii in tw 
seocnd. For aowingjtho anil must be thoroughly moist. If 
cast, 40 aeers to the acre are held ffuffimoot. ft seedlings are to ba raiim 
in a umsery, the seed is sown more thickly. If the crop^ ^ ^ u *^^inkL 
platiied, the nuiwtry should bo about oni^twelith the siic of the 
soedlings are taken up when about a loot high and planted in 
ftt diatnnees ol about G inches^ 2 to € Bcedlings b^g p^t^ toget^^ 
For liofl grown in the hot^weather months, frequent urrigataon is 
Bice Bowit at the commeucemont ol the rains and cut in Aug^ or^pt_ . 

under ordinary oxcuinatances needs no watcli^t hut the 
varieties, which are not ripe till November, require two or three 
when the rains cease. At Icsat ons weeding is giveu to hroancm 
Planted rice in Cawnporo is said to be more frequently 
broadcast, but in Allahabad it requirea no weeding at oil- ^ 
the crop is cut with sickles in the same way oa wheat or 
JDisL S^L U. Frm -; Neiilb Dut. V- Frov- 1 

quol&i in DkiiemrUj 605-12.] ^ die 

Centrxi Provinces sad Bcmr *— The area in 1905-G amoun _ 
Central Provinces to 4,118.430 oenss. The largest areas 
L264,19B acres; Bikspur, Berea ; ^ imto 

Bakghat, 254,029 aerea ■ and Chanda, 221+4^ aersi. Of w 
rice in 1904-5, it bos been stated that 712,824 acres comism 
planted rice (302 J94 irrigated and 410,030 imirngatod) and 
acres of bro^CBsted ties (305,492 acres irrigated and 3, ^ 

unimgBted). In Beraf, the total area in l^lMi amounted 
acres, almost entirely unirrigateiL ^ j 

M€ti»4w ^ cnfifvmtiwr —FidLef (Note in Ontiwnsa/ 
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Crops i?i 0. FroiKf 1894,. lO) stdtea that the rife-groTrinp aivaa fall into 
three tr&vti. Thi^ lic^ in the north, and comprint the Bouthern 
portion of the Danioh liUtlict, the Jabholpiir distritrt and part of Mandla. 

Hire i-H here grown from aown braad-cai-t, and the crop le ratelr Im- 
gated. In blaek-noil fields it » generally grown ar a eatoh crop before 
wheat. <>n lighter land it [onus the only crrop of the yearn Tlie second Heiitim. 
tract tnay be de54:^iib«d an the Wainganga valley from its origin in the Seoni 
^Uatrint to ita termination in CbAncla. and includea the aoatJiern portion of 
Seoni^ the low cotintty ol Bala^hat below the hills, otnl the eastern portion 
of Bhandara and Chandap with isolated patches at the northern and Boutbern 
eKtremities of the Nagpur dbtriet. In thpfie loeaUtiea most of the crop ia 
grown from transplanl^ seedlings^ and a large proportion k irrigated from iniiiUoii. 
tanks. The third tract comkta of the plain of Chattbgarh and the Sam- 
baipnr diatriet, forming the valkya of the Seonath and Mahanadi riveia. 

The romiDOTi method of rukivatioti in Cbattkgarh ia to sow thickly broad¬ 
cast and t hen to plongh np the seedlings w'hen t hey have made some progreBAji 
leaving the land a mass of miid, we^ and rice pbnt®, from which a pro¬ 
portion of the latter make good growth* This process is known as heasi A*ri. 
in RaipuT and Bilaspnr^ m bUura in Sambalpur. Tran^kriUdon 
of lice b almoAl nnlmown in Obattisgarh propoTp i>. in the Raipnr and 
Bikspiir districta, and though tanks are nmeeTons, the whole of the crop 
is practically unirrigated. [Cf. Dist. Btpts., C. Prou.: Rrpt. Qpa'(tl. 

€. Prop., 1^94r-5,15; Craddock, Eepi, Itmd Eev^SfUi^ Nagpur^ 

I899p 61-3; E^pl. IhpL Land Arc. and AgrL C. Prar*, 1902-3, 10-11.] 

Pmnjiif Aa<f .Vprfft* W'ipsf Ffoititer^—The area in the Panjih in Panjah- 
1905-6 was 493,062 acres, and in the North-West Prontier 29,647 acres. a«**. 

The largest areas in the former were:—^Kan^ra, 96^93§ acres; Gnr- 
52,361 acres ; SialkotT 36,151 acres i Amntsar, 33,217 acres ^ Dera 
Qbazi Khan, 32,153 acres, etc.; in the latter :—H^am, 12,793 acrea; 

Peshawar, 12,053 acres. 

ai CBiiivMiiem —In the Upper Kangra vaHeyg, where abundance caw** 
of water, high temperature and a peculiar soil which favotuB its growth, 
are found in combination, rice i^ the staple product. It ia also grown in 
the irrigateii parts of Ikhra and Nurpur. Coarser kinds are grown with¬ 
out irrigation in the more elevated parta of the district. There are upw ards 
of 60 cultivated fonns, of which the most esteemed are ium 

i^inwii, mhanda, b^mddk^ aud rangaru Each baa its Ppeciali locality, 

Rihlii is famous for itsbr^iaitPilam for its haimalL Oi the coareer kinds^ 
the beat known nre and ; of the inferior uninigated rices^ 

fora, dMlnr. Where irrigation is possible, rice is not sown till 

June. In iiikrncta dependent nn rain, the seed ia *owu as early** April. B««iniL 
Har\'est takes place in October. 

There are thi^ metbiKk of euJtivation* By the first, the seed is w 

Sown broadcast in its natural state and Ls the uni vernal method on un- " 
irrigated land. In the second, inacA or lungtt, the seed is first steeped in 
W'ater^ forced under warm grass to germinate and then thrown into the soik 
which has been previously Hooded^ By the thirds the young ri«^ 

About a month old, is planted out by band at stated intervals in a well- 
fioodod field. The growth of weeda in the rice-fields is rapid, and to check 
them the crop, weada and all, are ploughed up. This practice i* called 
Ao^ju, and only the weeds auier, aa the rice spring up again mure luxuriant 
thau before, 
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In the K^nkaL districtii^ rices are divicl«d into twts well-iJeEiDjed ckuKi 
—fine, knovm bv the nam^ of z(rL ind coamep ol which the pirmn|il 
flOrtis ate mmji and sdathL Of aiVi, tbe principal varieci« are raadti 
and tdmjamdnL ^anJLur and ate coatsct and grown, chiefly whi^ 

there i^ fear of too much watef- Rico ia grown only on siifi jolL The 
aecd-beda are ploughed four cf hvo timea and carefully prepared, nuuLiiiii 
b apread on them, and the seed sown broadcast. Siore manure b then 
apriiad ovnr the seeds and the whole watered. Font dat's after they an 
apLn watered, and after this fifth or sixth day they mmt be hept w 
till ready to plant ont« Therice'fioLd ia ploughed twioe^and such nuuicn 
given can he spared. It is then fiusherl with 3 inchaa of water, and, if 
there are w eeds, a plough b driven about under wator- When thM plou^ 
has worketi tho tnud to a fine pulp^ operators take the seedliup {pod} ui 
handfuls (/^O and plant them one by one in the water. The Add b weeded 
once at least and must at fiisc be kept under water, hut not more thau 
about 6 iucbea deep. When the earn begin lo form* the ground nuiit be 
kept well wetted, but not too alushy. Reaping must be done directly 
the grain b ripe* 

Ch^rse rice b of two kindsp tnentioued above, viz. mvnji aod jdsfAi. 
The former is sown in spots liable to bo flooded, oince it cannot he diOKTiai 
the straw lengthening as the water deepeas. The pecuin^y of rhE btter 
(lONiAi) b that it ripens within an extraordinarily short time from Bovring: 
It requires but little water, if the soil b thoroughly mobt, after the stootH 
are once up. Both kinds are sown in fheir jinal poflitiuua. 
or three ploughiugs. cattle are eent into the water to walk about abd 
stir up the mud or a plough is worked uniler water- The seed b 
broadcast, No manure is used nor b the crop irrigated. [C/. 

Gaz, ; PL SetiL /fepta.] 

Anaftm/r.-LawTOUCefFaWeyo/ Kashmir, 1895. ^26^36) gives a hiliinfl 
interesting acconnt of rieo cultivation. The varieties grown ate 
numerous but may be roughly divided into two clossjesT the white aud tw 
red, the latter being the more alpine form. As a foodt the white is mow 
ratecinefl, and the best are the bd^tnali and the kanyuTt. Theugh 
good tonality, th* while b less popular from the cultivator a pottit o 
view, since it b a more delicate plant and auffers more froui rhotigps ^ 
temperature and from the chill of snow-water- If the culri^^ator ^ 
obtain ivater and mauune. he will continue to grow ric^ and no 
takes place. Where, how'ever* water b uncertain, the rke land la 
a fallow* and in some cases may be followed by cotton, maiM* 
barley and mdh (pube). 

There ate two systema pursued ^ either the rice is 
first aown m a nursery and then pbiued out. Results show that 
cast system gives the beat outturn per acre* RreparatoT)'" ^ 

commences in March, when the fields ate hard and arid* ” l, 


Boil b drt' ploughed, cultivotion is known as ^oo; where wet, aa 




Previous to ploughing, nil the rillage Utter and larui-yard maiu . 

carried to the fields and ploughed in, or heaped in a 

the irrigation duct poises, and so reach the fields as “*1^ ««» 

In June and July the labour of wwding the rice begins tltf 

is known by the nauie of iAifoAdha, and consists in 

crop, placbg the rice plants in their proper pli^^r^T ^ 

and pressing the soft mud round the green aeodlingai. Ouly esp^ 
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* 

prforni tbia work ftucceafiftllly and d-etect thfl t-flynterfyit pJtMwei. 
Under tha nursery two'are flufficieiitp while four are 

e£isei]tin1 in bn>atli:'aat sowings 6oQi«tiraes when the rire L& 2 fed 
hi^h the whole crop ie pbujiEhM up (leJe). When the lice has bloomed, 
and the (yp^iu begun to form, the water is tun oG the fieldsp but a ehort 
time he fore hani'est u tual watering ii* pven to BWell the earw^ Mar vest 
takes place in the months of September and October. [C/. Di>L 
Eipis. Kiuhmin] 

S/ocl.'—in the total urea was 1,512,261 aeres 

in Bombas; acriw in Sind. The kige^st areas in the Presidency 

occur in the Konkan [—Thatya, 304,872 fierce; Koliba, 245,067 acres; 
Kknara. 185,673 acres; fiud in the KarnAtak, Dhnrwarp 143.G06 fictcB; 
Selgatliii. £07,671 aerea. Of Smd. the following mny be mentioned:— 
Lirkhatia, 336,019 acrea; Hyderabad, 215/297 acrea; Karachi, 189.273 
mrmi Thar and PiTtar, 134,192 acre®. . „ j 

MrtitffdM mi CuHirmtima .—iSoUifion telk UB that rtee ib principally a Ihanf 
crop dependent on natural rainfall. In the Souths m CoH^teTatea, esper lally 
in Kanara, rice, known aa raiVjfijii, w'hich ri]H;na in the hot weather, it 
grown. This rice is generally irrigated, usually by channel water drawn 
from a aii/hiA or natural apHng. .4a u rule the crop k gtowm ou the 
same land year after year without rotatSon* This is the caw in the Koiikan, 
eirept in years of favumahle late rainfall, when a socond crop ol wjfj giatti, 
eajitur, wheat h or of miied cdi and caslor or mixeii gram epd. castor may 
W prefer!^. This second crop, however, is moro coiiunofi in the tank 
iriigate<l riee-bods of Nortliern Gujarat and elsewhete than in the Konkaii 
rice-helds. In the aouthem fdluins of the Surat district it is common to 
firow a crop of sugar'cane once in four years or at longer intervals, find the 
same practice prev'fiib in the latcnte soils of Belgaum, Dharwnr and the 
above-GbAt parte of Kanara* fn the Belgauiu and Dharwar rice-beds n 
sprinkbng of ^uar is sown with the rice. In Broachp In d^Pi black soil 
and in the where the average rainfall exceeds 40 inche?', nee is 

Sown flohordinate to cotton- Elsewhere in Gujaratt where the land k not 
true rice land and the prodilcn uneertaiu. kodra and tieCii with a sprinkling 
of fucer^ are a common mixod crop. 

The best soils fire clays or clay loams with a substratum of other poro^ 
uiateriaL Embfiiikments ara formfel, find the surface of the beds maile 
leveL Manv hekLs on and under the Ghats are never maiiureiif hut the syed- 
beds invarifihlv are, either bv homing fdb matenal thereon or by dtrect 
application of maDUrn. The rice-beds of Gujurst and those of the Bat 
bottom-lands of the Koi^n and ebewherc are tegnlarly inaunred* lu 
tiujfirat tank-mud^ 4 <J lofids per aero, is a favourite application, find the 
practice of green manuring U alao' cotumon- Caatoj: cake ii^y a wo he 
given os a cap-dje^iiig to supplement ordinary manure- Fish manure 
is similarlv emploved in the southern idluhu of 8 urat and parts of 
the Konkin. In Kfinara and the forest tractit of Bharwar. leayea and 
twigs of certain forest trees are used as a green manure. Bice is 
broadcastr drilled, nt broadcast in a seed-bed and thence tTunsplanted. Thif 
6 rst is seldom adopted except in the case of rice grown on marshy sitt^- 
tions reclaimed from the soa. The second plan i* very common in the 
westotu HfwJhur of Behcaum and Dbarwar and above the Gbits in itaiiaru 
and in unembankfifi fields in Gujarat* The third method k most suitable 
in fiehls which are embanked and where the rainfall is over @0 inchest or 
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THE EICE PLANT 

irhcrei deficient eft« easily be supplemented by irrigation. Bioid- 

canted ur drilled rice re^juiim a bigher aeeiJ-mte thfio the transpUiiteL 
via, about 120 lb. per acre; the seed-rate uf the tracMplaBted vwies 
per acre from 2^ or 30 Lb. to 90 or 100 Lb. In the KoEikaii^ MoLtiflOQ ^- 
mates a full yieLd under iavourabic circumstaneeE at leas than ib. 
per acre. A full average from tmiiapLanted rice mugea from 3,800 to 3,200 
lb. of grain per ac»r while broadcasted or drilled yields on an avenge 
l^&OO Ih. per acre. The cost of cultivation is estimate at Bs. per 

acre. [C% Crop, Bomb, Pre **; 3foUison, Tezi^Aoei i«d* dgrri., 

1901, iii., 32-44 J 

Mxdr 4 s. —Th# total area in 1905-6 was 7^561,611 acm, and distribeted 
thus:—io Taiijore, 1,074,152 acres; ^iaiabai^ 631,545 acieg; 

6il,6d4 acres; South Arcot, 5&5,574 acres ; South K^sra, 533,402 arra; 
Ma^lum. 376,302 acres; Trichiuopoly, 2U3,S67 acres* ete. Ihe/iiHd 
ffencjruf Mcmorandtim for 1906-7 estimates the area for the year at 
6,934^900 acrea witLi a yield of 50,395^700 owt., or 10-5 per cent of the 
total rice area of British India, 

at c:errivfffrea.—In Malabar the crop is sonictinbes mwa biW’ 
cast, but usually transplanted. There are several crops in the ysaii the 
principal of which are the JUrnn^, sown in April-May and ent in Augiat- 
^pteiubert and the crop, sown in Scptember-Octelwr, 

and reaped in Janun^-Febniary+ These are the principel rioe han'^csia, 
but there are intermediate crops in samp pkees; and a third, knewn u 
poonjti, sown in February and reaped in April-May. The greaUr 
portion of the land, however, bears only one crop. 

I n Sonth Kanara^ rice is the staple crop* The land is classified, scMidiiig 
to its capacity for Irrigation, into or rich wet land ; majai, ar mkliliiag 
wet land ; and land watered only by rainfalL On land 

best quality three rice crops can be mis^ in the year ; on the be^ iisM 
two crops; while E*eW« laud produces only one crop. The earliest n» 
crop of the season, on whatever land it may be grown«is tenaied w 
Cdit^, The Heed is usually howh in nuraeries, highly nminued, and tbr 
plants tTansplatited- In almost tw'o months^ time the crop comes to etf. 
and in about twenty-one days more ia ready kr reaping- 

In Tanjore, rice is raised almost ettrirely by artihcisl iiirigstion. 
are two chief kinds, via. lar and pijfAuHoin, each ineJudLug minor VMw^ 
In all cases of irrigated culti^-ntion, traDsplautation is the . 

coarser sorts, grawn in some places beyond the delta of Kauvei^ 
ai3d on rain-fed land, are sown broadcast. A'crr is planted m June™ 
rcapefl in October; pukanam in July-August and reaped in Jinnarr-- 
February, in the ka<iura ^iistrict, rice La stated to be pown on 
every dwription of soil, the only essenttal being a coiistant supply 
water. The seed may be sown bro^caat, but the rile is to bow in nu^wis. 
Sometimes the young plants raised in the numer^^ are tranapknted m ■ 
second nursery, and afterwards carried to the hdi As a rule, plotME - 
is done in June o? July* after the early mini have softened the 
«id the seed is sown m nurseries at ihe end of July or begmni^ of 
xYfter thirty days the seedlings are fit for transpkntiog. and ui ■ 
may be han'ested. When re^transpLantlng takes placo. the ^ 

ate tu^cred to remain in the second nuraety about 35 tUys. 
done about a month after sowing or trauspLauting. Oiiring ^ 
time the plants are iu the ground they must stand in about 2 inches o 
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which mii^t not allowed to etapatc. In liodtf weU supplied with 
watsr, as soon as til? Jaatiaiy crop is reaped, prcparatioiis roads tor 
a MconcJ crop {mdti k6detj raised in the same wav aa the ftrat, but which 
com^ to ifiatiuity about Mav. If the season he unpropitieus diiriiig 
Jamiary-Fcbnifiry, the aeeond sowing will he In ^farrh, April or M&v 
and reaping in July or August. The second crop b then cal ted odi- 
Somctinies there may be three crops of rice rabfeii in aucfeesion 
in a period of 13 or 14 iuontha. [Cf. Stnrrock. 3. Csnam. L, 

31, 1SS^204; Coi, Man. N. Arak, ilS&d, L, Fmncia, fJhs. Anan^apur. 

1905^ 3&; A i?ocrf Pareuti^ o/ PaAHijin Maiabar, in djtW* Joum. /i«f„ 190#, 
i., pt. iL, 169.] 

Myiarc flnd Coocyp—The only ayailable hgnros are for 19i}3-4, when Mynoz^s. 
the area in ^lyaore was 792,754 acres^ and Coorg, 79,763 acr^i. The brgest 
areas in Mysore State occur in Shiiiioga, whic h grow 244,758 acres; Mvsorc. 

117,749 acres; Haasani. 103,639 aenw; Kadtlr, 97,905 acres, ok. 

Mrtiriidf c«lr^vs^^on.—In ifyiiore the bora baila or punaji seed is itmsm. 

sown dry in the fieltb ; the mole baUtt, genninated seed, Lu fields re^luced 
to a puddle; ami the itdili, secdUngs transplADfed frotn a nursery after 
haring attained a foot in height. Rice (J/yjofo Gai.) fuHy desrnb^ these 
nietho(ls. There arc two crops, the ham (rainy soa^oti) and the Inru Rainy 
{hot weatherj+ In the first, diy-aeed cultivation is managed aa B^aaoH' 
follows :—from February to May, plough twice a month, haring prerious 9**™, 
to the firat ploughing softened the anil with water. After the fourth 
ploughing the field most he nranured with dung, and after the fifth, watered 
by rain or from the canal. Three days Eater, the seed is sown broadcast 
and covered by tbe sLith ploughing. Any ram that falls the first 30 days 
after cowing must be allowed to run but ahould there have been no 
fain, the field must he kept iniiudated till the crop is ripe. If there have 
been occasional showers^ inundation should not commence tiU the 45th 
day. Weeding and loosening the soil about tbe roots of tbe young plants w^jin^ 
and placing them at proper distances niust be done three times, first on the 
45Eh or 50th day ; secondly, 20 days later; and thirdly, 15 datTi after 
the Kcond Weeding. These periods refer to crops that requirD 7 months ubataiT 

to ripen. Rice which ripens in &| months must be inumlated on the ^ ^ 

20th day : and the we^ngs are on the 20th, 30th and 40th days, 

By the spiouted-seei^l method, plonghiiig takes place in June^uly- 
Dufing this time the field is inujidated, ploughed four times, aiul af each 
ploughing turned over twice in two directions w^hich cross each other 
at right angles. About the middle of July the field is manured, again Mjwm, 
plouphed, and the mnd imoothed by foot. All water eJJCcpt 1 iiuh Is 
let off, and the gsmimate^i ae^i sown broadcast. For 24 days the field 
uiuat have some w'ater every other day, and thereafter, till ripe, be 
Constantly inundated* 

In tha method of transplanting rico, two diattiictions are inarlr, one Tnu^aunii^^ 
called hara-vd^i or dry plants, the other nfn^ or wet plants. Low Laud 
^ rei^nired for both. In bara-vdgi the f^ouud ia worked in th^ satiio 
ivay as t[i|4 dry-seed crop. In May it is manured and the Beeii sowii 
thickly and plou^od In. If no rain falL till the 8th day it watered, 
and again on the 22nil. From the 45th tiU the #f)th day, the plautf con- 
bnue to bo relnoved. The field must be Inunclitted for five <iays Liefore wupudi. 
plucking lip thy seedlluga for tnmsplantation. The ground in wrhjch the 
drj* seedlings are to be ripened b ploughed four times in the counae of 
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eight ^eekfi fommenciiag abont ISth Majp and all the while muj^ditd. 
The manure ie given before the fourth ploughing. The mud b then imootlied 
and the jwwilingB tranaplanted into it, about 3 to 5 being stuek tcufether 
in the mud at about a apati diitant fnoni the next elump. The k 
let off fur A daVp but afterwards the fieM ia conn tan tij iuundsted tfll 
the grain is ripe. In nfni^L the j^round is pioughed three timas in Fcbmwr- 
Mareh while it is dry. About the niiddl-e of ^lay the held ia inundatech sod 
in the rourse of 15 days pl&iighed four times. After the fourth 
the mud is amoothedp the seed sown thickly and dung sprinkled mer 
the surface, ami the water let off. Qn the 3rdp ®tb and Sth da)*# 
is again given, but must not stagnate- After the 12th day, inuniiiliMi 
is commenced, and ixmtiuueci till the seedlings are fit for removal 50 dtw 
after sowing. The cultivation of the field into which the seedling sw 
transplanted is eJtactly the same as far dry seedlings. Varioui pti3i« 
are isown in the fields that are to ripen the transplanted crop, aad sie 
cut down iinmcdiately before ]>loughing for rice cammences, 

A"ctr {or ittrii) crops (hot weather) are divided into three kinds awnfiug 
to the time of mowing. When the farm is properly stocked ^ the seed is sem 
fit the must favourable season, and is called AtimAo infr: but if theft be a 
want of bands or of cattlop. part of the seed is aown earlier and attr 
than in the proper season^ When sown too early it is c^led tuh 
too Ute. tpnfrAd Mr. The three methrnbi of cultivation described abm 
for the Aam crop, viz. by dry seed, g^nninated seedi and trans^nttCioftr 
are found here aleo^ except that ill the case of fu/o Aw no dry $«d ^ 


sown. 


III Coorg there is annually but one fine cropp except in a frw vdim 
in the north. The rice cultivuted thfoughont Goorg and id 
is the Isrge'grained A finer kind ia the small 

and A red variety the Ar^ri. Fw perched rico the is the kiiia 

The aeed is aown in a nursery, and in 30 of 30 days the seedhn^ 
for transplanting, which takes place ill July and August, ' 

the monaoou. The crop is cut in November or Decemhar. i^r * 
Vfwre CArt,, ISf^T, Lp 13W4, 21T-S^ im M7-&, 328. ^ , 

Burm *. —The area in 1903-6 was 9,2B3,fi01 acres. The '“f^ ^ 
iinportAUCe are, in ITpper Burma:—ShewbOt 365,107 acres i ^ " 
225470 actes; Upper Chindwin, 160,783 acres ^ and Kathu, 

In Lower BiimaHaftthawaddVp l4U.a59 acrea : 

acres; Pegu, 778,372 acres; Akyab, 599,830 acres; ThatoUp 

Hussein, 536,730 acres ; and MyaungnivA, 518,508 ^ 

di’iided into three main classes ; or late-rain to 

early-rain paddy; and ntatjin or dry-weather paddy. Ytwith 

occupy the krgest Aten, \di. in 19CNI^^ 8,833,716 ncrea 

332,117 acres; then with 99,631 acrea^ The 

rondfiiii of the Commercial Intolligence Department estimates 

1906-7 at 6,988,500 acres. The yield wae given as 96 p«^c cent. 0 

and the surplus available for export was 2,374,^^ cargo noi, 

lent to 40,237,000 cwt. cleaned rice. . 

0 / Cui^Jt^ji/dA -^The most fertiJe Land, where the 
and the best quality is grown, is found in the delta 
There are five m^hods of raising the cropt practiiW |j.^,]dft£ 
parts of the country :—(l) On the ordmary awajnp k^d tbf 

plains where the rainfall ia sufficient; (2) on level land iTof^ 
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rairi-wat^T runs off too quiokly and irrigatipn lm4 to be rMorted to; {31 
on land near the river-bank whiHi is submerged and cannot be planted 
till after the highest rise; (4) in hill cleAtings x (5) a hot-weathpr crop 
obtained by irrigation either by means of dams or by WAter-wheelSp 
For the J&Tflt thrx?e methods, ploughing coiameiices in June, u^hen the 
rains have softened the soil and reiidtrotl the Use of the plough possible, 

Meantime nurseries have been prepare^] on hightir ground and seed sown 
broaileast. By July or August the fieJda for the fiiit two claasea and tbe 
plants in the nursery are ready and the young plants are dibbled in, two 
together at intervals. In thr ewe of riparian lamls. the plants eaunoti 
be put out till about September j the begins in November and ia 

□Ver by January, The but-weather erop is plonte^l ill January-Mairh, 
and is reaped about three months a-fterwariis. The water nroc*csary 
is usually obtsmed by throwing a dam across a stream, but at 3feng-doon 
in the Thavet flistrift a self-acting w^beel is used. 

In eulrivatiiig rice in hiU-dearings* a site hs ili^ selected, thickly hui 
covered with bamboM and forest, which is all felled in AptiL ,^ftcr two 
muntha* drj’ingj the fallen trees aiul semb are set on fire, the ashes ferriheing 
the giounLL Aftvr the first fall of imin, the eorface Is slightly broken 
with a hoc, the ashes mised with the soil, and the seed. usoaDy rice and 
cotton or se^mnm and cotton, sown broadcast. The rice and sesamnm 
are reaped bi September or October, and the cotton bolls picket) in 
December to April. After thb the bill-dearing b abaiidonedp [C/. 

Oper. MepUr t Murimj Gaz.^ 1900^ it., pt. It 1137-41; Mai and 

Bertha Femiin, 5u™a, ISOf), 48-^: Niabrt^ Bumut iijidcr Brd. /fide 
and Bc/or^, 1901, i., 330-43.] 

MA.’^bTACTVRE. 

■UW/s and —An important feattire of the Indian rice tratle is Kill*- 

the riso and pre-ient position of the Burma power-mills- Th«e miils bM 
their origin In the very high cost of labour in that province and the dis' 
iucHnation of the Burraan agricuJturist to uudertake any work he can 
avDiih In Bengal the rice erop ia as a rule busked by the groweifl; m 
Burma it hi conveyed to the market as p&ddy^ It thus soon became 
evident that if rice wsa to beconie an important aitirle of eiport., it umat 
he hnsked at Kangoou- This gave rise to the important rice^miliing t^hmI HqpWii#* 
indnstiy^ of Burma. But these mills were for a long time gn'utly handi- 
rappt^l by the oust of coal irapoitfd from Engbnd^ Moreover, the ques¬ 
tion of the <Usposal of the husk becarLle^ •wriond one. The dbeovery soon 
followeil that the husk, previously wasted, might be nrihacd as Uiu fuel 
to drive tho milk. The husk ia accOitUngly conveyed by speeiol con¬ 
trivance.^ to the furtiflcua and there cousnuied, while a stream of water 
flowing below carries off the ash. Bv thei^^ and other inv'eutionts to ■ 

great econumle:^ were effected that it soon became evideut that not only 
was a gr^at eiport trade possible, hut that it wonkl no longer pay to cany 
ricu in husk to be tnilltd at loc-alitios remote from the areas of pruduction. niei b Siak. 
To the sidU and energy of the Europenu inventors and owncre of these 
mills, therefurep k dne the credit of rbk great and prosperous indtistiy+ 

AMonlLug to the Fii^^ncial fi«d Coi'^nncrcMif there were .sofabatfilMiik. 

127 rice Tnilt fl in India in 1904 employing 17,814 pereonis (mostly Madras 
'-’ooliesh The industry, however^ is of importouce only in Burma, which 
had of the above toUk Hi milk and 17,016 employees. .According 
to the jstatiaticftl tablesj the remainder W’ere diatributetl as follow^;— 
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Pain 4b I iiiLIlp widi ttuployeea; Boiobay 1 miU^ with 80 cmptoye»i 
Madras 11 mills, nitb employees. 

Hcrcnue Dttty.—ln th^ Impfriai Oaztiit^r (i\\, 257-Ai it ia itatwi 
that the “fereiiue deiived from rice and millet beer nmcmtiifli Id 
190^^^ to about 6 blcks In Eenj^al and 11 lakhs in Burina' el^Tiiert 
It IS inconsiderabli^^ In Bengal, pathtcai brewed from rice ot millet is 
CDasiiUiefi bj aboiigiiml tfEbes. and by the lower otdeia bi gemjral in 
certain districts. It is valued both as a stimuknr and os foocL Tbe 
bulk of the revetiue whieh it yieldi U derived from lirepsos for mwiti* 
facture and retail fule, which are put np to annual auctioa^ the nuinber 
and sites of the abops having been preAnously hsedH Licenses for the 
home-brewing of pfirAiraf for domestic piuposea arc m certain 

districts to the headmen of villages inhabited by aboiiginjil mcK, cm 
payTncut of a fijtcd fee for each household. In Bunna tbe Nati'i’e b«r 
U bfewe<l trom rice- When constinied by certain hill tribes^ mcstlj m 
Upper Burma, it is exempted from taxatioiip oEbcrwisc the exebe ityitini 
ia Bimikr to that in Bengal. It Ls almost as easy to brewthU beer a^ to 
make a pot of tea, and as the main ingredient U a staple article of fowl 
it is alitiodt impossible to check private mamifBeture-'^ In the J/crel o^d 
3Ialmal Pro^^jsi o/ Inflia the excise revenile from fermented local 
liquors, amounted In 190qJ-^ to £113,254 in Bengal and to £l5L4fr2 ia 
Burma (see pp. 757, 750). The preparation of vLnestir frota rk*« » 
almost peculiar to Burinu (see p. 1111). As regards (iu&Upnia Revernt^ 
rice and rice Jfout are the only articles on the export tariS iclicdnler ttfr 
duty on which is levied at the rate of 3 annas per maund ol lb. 
The revenue thus obtained dimng the years 1900-6 amomsted to the 
folio wing sums:—In lOOCLl, Rs. 84,89,433; 1901-2, Bs. ; 

1902-3, Rs. 1,20.06,624 ; 1903-4. Rs. l.SO,3L.?63 : 1904-3, Es. 1,31,75.772^ 
1905-6, Hs-L15.ll,257 (£767,417). Tbe increase in recent y<*ra h 
doubtless to some extent tbe direct expression ni the economiias eiectea 
by the Burmii milling iiitlustty. 

It wa^ aaid soina time ago that India held a practical monopoly ot 
tbe world^s supply of rice and iecotdingly w'as Justified in placing *ti 
export duty on the quantities gent to foreign ceuntries, Tbe duty abov^ 
mentioned was first imposed in 1875, when oil, rice, indigo and lac 
auhjected ti> an export dutVK In 1880 the duties on the other ortich* 
were temitted+ and that on rice alone retained^ Bnt the expot^ Sl*^ 
from the Southern States of America ^ from 3faclaga£car, from CochiTV'^jhi^ 
from Siam, from dapan, etc.^ hnve given a new conceptioiL of the 
In fact, it might almost be said that but for the economies 
Burmese milling, the exports n'vuld have by now been lost to Iitdift- 


, . TRaDB* . ^ 

The foreign rice trade of India may bo said to be s'cry anfiem. 
long age as 1503 "^'ertoniunnus (rmte/j, in HakL Voy., 1^1 L ^ 
made special mention of the exportti from Mangalure. In present 
tralfic almost the entire supplies ol tbe cereal sent to foreij^ 
drawn from Burma. It is einploved aa food, for dbtillBtion. and m ^ 
manufjocture of starch, “ Form erly the bulk of the rice exported fro 
Burma consisted of * cargo * rice^ of which five-sixths was 
{or ' pa<ldy ’) and only one^aixtb bnaked. Gradually, with ^e 
of riee-roilb, the proportion of cargo rii^ has diuunished, tbi* 
being replaced by husked ond cleaned rice, to tbe great odvAfitastT ^ 
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trade. For the htiak is used m fuel in the milk the htm Ijin^ betv'eeo 
th^. husk Bud the ia expurtecl Bt b |?ood profit lor pig-fe^ug. Ami a 
uving in freight is thus effect^" ^*Rire is exported to every cjuarteE of 
the globe, not more than about half of the toUl eiporta bping consmsied 
in Europe- Large quantities are aent to the Straits And Ceylon^ to other 

S ol AAia, to East Africa, to tho West Indioa and South America. 

n rice penetrates to ev*ry region to which the Indian or Ohimrte 
coolie finds hh way. It ia to be notod that other countriefl, such os 3iani, 
CWhin-Chiua and Java, are already competing India in these markets* 
x\gain, “ The rice trade ia conducted under conditioos aa regards the effects 
of the seasona which are unknowTi in other parts of India, for as yet no 
failure of the monsoon in Lower Burma has been recorderL The ftuctua- 
tious of the eitport trade from Burma depend, howe%'^, upon cooditions 
in other paitjs of India, since bad seasons cause the liiveraion to Ind^ of 
rice whieh would ordinarily be espotted to foreign markets (ioip. 

1907* lii^, SS4-5j, Burma has thus very properly been deactibed os the 
granary of India, nud it playa au important part in socurtng the baSance 
of food supplies of the East generally. 

stmpl* fl/ BiMrjittMt CdRncnv.—The importance of the flee crop ^y 
be seen by the fact thnt the E^cfOrTs often constitute the highest v^ed 
oommoditv and have oltoii disputed the hrst position with taw cotton+ 
in the Eice exports (all kinds) were valued at Ra. ; 

meat, Rb. IS,09,02,30(2 ; Cotton (raw), 

lE9fi,^p4b2 ; Q^ium, Rs. 10,63.34,442 ; Hidijs and Sldna, Rs, ; 

Tea, Ra. 8,i6pM,S67 ; CoffM. Ra. 1,66,09,757 ; and Indigo, Es, 63,46,073, 
But in 1906-7 thene positiona were seriously chnaged ~ jute hca<le4 the 
lirt, foUowerl by cotton, thtn rice, hides, ten, opium, wheat, coff^ nud 
indigo. Other raw products and piiTtialiy inanufictiired products raigut be 
added to the above emwiieratSon, but enough lias been said to show the 
great importance of the rice traffic—the pxports in that cereal being the 
staple of Burmese commerec. 

The total recorded internal trade traf^tions hy rail 
and river amou oted in 190^7 to 35,038.390 cwi., ol which S,0S9 -11 cwt+ 
coziaistod of unhuakad rice (paddy) and 26,909,179 cwli. of huskw pce. 
The chiel exportinjr oentras w'ere BengaL lO.Sfid.liBJ cwt.; ilad™, 4,290,«lo 
cwt,; E. Bcngul and Assam, L2^,575 cwt. ~ 8ind^ 2,9fifi,S16 twt.; 
Bombay port, 949*010 cwt,; Calcutta, cwt.; and Madra.M>orttt, 

3!6,5T& cw"L The chief importe were Calcutta^ 9,470,405 ewt^ ; ^ngal, 
3,733,770 cwt. ; lladraa iwrt^, 3.120,176 cw't. ; Bombay, 1.754.(6^ cni*; 
Madras, 1*195,222 cwt*; Uuiled Provinces, 4150^072 cwt*; karachi, 
2.631,250 cwt- , 

The total coostwh^ external traffic bv fioa in the uame year amoaniect 
to 19,5§2,791 cwt. (5,005,601 cwt. unbusked and 14,497.110 twt. 
huskcKlj. 01 this Burma exported 16,259,490 cwt.; Bombay, twt.; 

Bengal. 309,700 cwt.; Manilas, 463,407 cwt.? Sbd* 

The chief importing eentrea by coast were Bouibay* 3*7&o.l93 cwt-; 
Madras, 5 t,) 32,T72 cvrt,, and Bengal 5,048,337 cwt* 

Fonigit .—The expobt-h of husked rice during the five years 190^ i 
were aa follows ^—Mri-3, 47,033*137 cwt., valued at Rs* 10,70.i3*^j 
1903^, 44.441*106 €Wt** valued at 10.95,42.429; 1904-^. 40 8i3 29- 
cwt., >Tiln£d at E-. 19,47,22,505 : 42.211,869 ewt.* ^alu^_ ^ 

Rh* 10,41.06.407 : aud 1906-7, 38,054,054 cwt., valued at Rs. 10,32,*>5,33^ 
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In ndflition to tbia, a cniiHidemble qtiantitr of unhuMked ric« (fi» m Jmity 
or paddy, amouiititig in 1906-7 U> 655,132 owt*, valod it Rs. 
and Hmallcr quantid^ of ricfl-dom-, in 1906-T, 6,165 ewt./\mliL«I 
at Rh. 44,4S4, are annually exporU-sl. Robermon (/?«. Jt^ 
1904r-5, 23-4) ^tea that both in regard m r^yantity ami rake ibe tndt 
of l904-4i WM the Largest known, and that the avemge price wa^ 7 percent, 
lower than in 1903-4. The bulk of the exports of hnsked riog b ilwirs 
from Burma, whJeh, out of the toUla above mcEotionecb contrilrated 
iB foUowa:—1902^3, 36J9|,M3 cwt.; 1903-4, 33,346,351- 

37,514,513; i9C^, 31.067,895; and 1906-7, 1^)5,443 ci^t. fhiagal 

eonle ^3 second with, in 1905^, 8,955,237. and in J 906 - 7 , 4,736 J 86 cwi 
Marira-s in 19f>5^ auppHe^l 1,500J45. and in 1906-7, 3,333,774 cwt. Siad 
in 1905-6 gave 303,354 and iii 1906-7, 1,344.529 cwt. Lastly, Bwiibaf 
ill 1905-6 luroiahwl 564,440 md in 1906-7, 633,443 owt. Accanhaf to 
Rcibeitaon. unhu^k^l rice goes entirely to Ceylon, except aa a cotiitiOi- 
ent of hnsk^i rice to prevent its beatings Of cleaned rice thi princi' 
pal df»stmatioiia west of Sties are Oermanv, which, in ISOM, took 
4,966,851 cwt., V 6 ke^l at Esh 1,97,42,000 ; Umted Kin^otn, 3,473.833 
cwt,, valued at Rs. 1,46,95,095' Hohanii 2,513,425 c^t,, valacd At 
Rk. 89,(Xl.9<^2 ; Austna-Hungary, 2,442.032 cwt, valuftl at Ka. 67,55,678. 
Of the Eaaterxi serdou of the trade, the mmt reinar^ble feature is the 
deve:Iopment in the ejKport to Japan, which amounted in 1901—5 to 
9,277,239 ewt., valuer! at Rs. 3,52,13,937, an increase of 32 percent over the 
quantity for 1903^, though it fell iii 1905-6 to 6,593,531 ewt After Japan 
in 1905-6 eomcB Ceykn with 5,976,562 owt,, valu^ at Rs* 3,21,33+®^ i 
then the iStraita Settlements with 5,028,694 cwt., valued at Ba. 2.05,89.4&5. 

The iMPOitTB into Britijb Imlia do not amoiint to much, ri*. in 190^ 
965 evrt* unhusked rice^ valued at R 5 . 3^263» and 7r230 cwt, husked riw, 
valued at Rii* 40,018^ the bulk of which conies from the Stiaiia Scttie- 
melita. 


TraM* Of the trade by land f Trans-frontier) the latest available figareA 

fyontior. 1906-7. In that year the quanrity of huskei! rice £:iiLPORT£n anKwntM 

to 69*05<I cwt.^ valuetl ut Rs. 4,31,739^ and utibusked rice to 29,^1 
vaiim! at R«. L64,542. The Trana-frojitier import trade is con-^udi^hk- 
In the year under review* jjrpoftts of huaked rice amounted to I,l73,t1-^ 
cwt., value^l at Rs+ T6;.08.&88, and of unbusked rice to L'349.532 
valuetl at Rb. 49,64^420+ Almoat the whole of this* husked aitd 
Sn:.L comw from Nepal, viz., in 1906-7, the former. 945*640 cwt*t the Isner. 

1.215,852 cwt. 


P 

PANICUM, Litui.: FI. Br. iuJ., vii., L>fM 5 <l; Prain. 

6-104 " 1903, ii.j 1174-80 ; One of the largest genera of j: 

the Indian spec:]^ several are much valued as fcslderst owing 
abundant rield of grain—MilJoL 

P. aaudotal#, ^tu. - Diuhie. Ind.^ 4= 

vPOffj.. ISSltlL 23, t. 9, The uunon^ ^ inMr* j^lry to 

eoarae pJant, «biii>dant on the pMus of Xoftiiem Itniia, oxfcfiuins 
Baludhijtan and Afghfiiiiffti^ , ^ 

P, OQloUimi, Lfmt.: Duthio* U. 4: LiebiNl, l.C, lU t. 7 
eitfloifo hofttir^ M7iirnf:fM. An ojihuaI, abundant thrOLighcHit tlie 
to iuoil#rBt«' qIei'A tkina t>n the MinuiJjiyA. In p^wta of iJw pJin|ab it 
vntod for itA grain. It in gononilly eonudofod one of the bw* FODPCa 
in India, [C^. Clnirth, Food-O'/aiJu 0/ IntL, Jtt&O, 50-J 
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SPECIES OF SIILLET 


PANICUM 

MlUACEUfS 




Food. 


P. CftlS^nlll, t c#**. /■rtPjMrwI'iimiMi. PlTHcni t-C. ® /ru* 

mfnlaetum, RtfJtb, t DulMv nixi Fuller, Firltl and Oardtn CJppe. 1^’i it* 3-<, Xlllet. 
t, Miv. ; Duthie, Fodd. Ortm, **. Ind., 8 { Liibon, /.O. 11- Tlie 
tdinr. eonira, /A ungora, p 9 uifirf<fo. Aonft', eitwttafu, et«, A tufted nnntj^, anciuuvjjy 
euliivitted ae o rainy •wamd crtip Q%isr the ftreater |mrt ol Ifldta ontl on tta 
gitnoravii up to (SpiiOft feet. In TAe ifowr jVanttirrfpt [Htpemie, traneU. 131) 
niantion la nihda of firurl (inwte <rf •tfimnW/* and thi* ^ la?™ retarded a« 
denoting tllO pMont njillot. The MS. in «jueatioil was found n( Kuchu near 
Khotjm. and la of the ftth century. . i„ 

Thi» ie tbo QUiclieet-crowiDg nf a31 the milleta, and Ul »mo l^ahttM i-An tx $t. WMlai Oea. 
hen'eeted within eix wceka of being aown. It thrit’Oa beat oil light eandy wll. 

Soncnoi (.Igrt, CiiWoet', 18M. 70) eny* it <ift«n foliowa tanff<t 

The aoil ia ploughed la'iw, «nd the aeml iown lii«ade«rt m themcdille of to 

the middle of June. In nbout a month and n half the land 1» thoroughly weetM. _ 

Bain ia reooired till about the middle of Auguat. when tlie » ont. Oi 

the United Pmvineaa, Duthie and Puller atata thnt it >* "W" *} t>i* comrnejM!^ 
ment of the rainy eeaeon and a apring <^p usually foUowa it. The aOM la 
■own at the rata of 10 lb. to the ocrts ami the youag plants foquiM at least tiro 
weedingi In the tlrier regions of tlJO DoAh it i» frequently gTOwn ns a sul^ 
anfinnte crop with fudr (aacefcniM .-ineere), The yield van^ from S «i W 
msunda grohi lo tilO acre. In liombay the aren dovot^ to it m IDO^O wm 
43.3*11 n^. MoUiaon (rrrtftool’ Jmf. .dgri-, 1901. iiL. 61) elatm that the 
k pronared as for M|rO {Pe,i*nwt»ii» rBjmeWenm). The seed M dnlJed a^ 
a foiir-eoultoted plough in June-July at tlwi mto of « to 8 lb. to tlto at re. The 
lona JITO About 12 inehea npart. and the nlan^ta ^iM he tlui^ It 

aeediiBowntOOthiokly. Tllftcropi* weeded And iweimdlur^ w»li ‘ 
hoe aa with W/m. It ripens in St^tetnbM-Oclober. In tlie Doccm it ii 
pawn on poor, light upland aoil where tho rainfall » modwtely heavy, an d im 
mall land riSldtf 400 to «K» 1b. giain and 1.500 lb. straw ia a lull at^e^e «op. 

The grata is coimumed chiefly by tlie poorw claa«, with a^ it hw tl» 
snecial inerit of ripening earty. If hi eaten boded to nuUt or le pardied. l^thrr 
10, 3««i 100^ XO. 7 150. 1781 

^vahn—^oiituPB, 7-72: oil, 4'3» ; albiiminoidB, i-OO; solu^ wbohydraw, 

57 56; woodv librr, 7'44 ! soluble minorAl niatlor. l iOs Band amJ^m, 4 13 , 
total nitregon, MS ; alhumtaeid rntroBen. 1 13. In the ^dr« ^ 

in Myaor^e straw is much uaed an u cattle Fopnim, and ta the M^t distr^ 

it li HJimtiniCA 

triumde), 

mlX'uir‘ii4T J*- fuwanfti™™. Per*.! 

Duthift, Lvlxsoa Gtiin« Otms ffim pipuiJl, S^ni 

Aw^^u^ rtC. A tali pmfmimfc nnlivo af Alnc*, luid nitW cultivated 

”* propagated hj- root MJttinf^ A MUldy toil is )A'^ 

tlie croiiml W bien prepared in tlie ordinary- way, tliO TQOte ihouJd^ plan^ 

&bt 2 fec-t npart on til# A»t+ Mt th# comrairtieMnent of tliB r^n, C*re bau^ t*™ 
to Brranse 4#in w M to form lia« nt riRlit in Wth dorWlwn^ U 

•t lay other tim#, tbe field lilioiild bo 

pUfttiitge tbfl ^ ^ MtabUiai«4 lii€ rou* ^ r™ 

dimikon of tbe hIotw. Snbfie^UWilly, aecortling to ^foUiiiODe Gii™ 

CMii hflrciU- get too water &r manure, but tho w^flr u^jim 

til Ftumu'te Tlao b«it znfuaUJr4 « weli-rott#d farm-yiinl wni jt ihotiJd w i l 
pliotl in diwaings of at least 5 tons per acre every foiirth tiuw ita ^ ^ 

Crope nro cul^mt eight tiiiiea m the a^ Ptantatri iy *b Mld 
Bvery three veara Of tha PoOna and Suimt Farma. MoUkon *ra that It has 
been known to gi™ outturna of SO.WO to JQ.UOO lb pw a™ ^Pbn* » 
rc/. ft-nt. Land St*, and Agri, U. JW. F«W., ISfil, Xo. « ; = 

LeatheCdgn. Lfdg.. ll«l. No. 10, SOS; 1003, No. i. IM. l.O.j 

P. mlllaceuin, £«««.; thitbie »iul Fuller. Fi^il ouJ f?oFtfr« IK™ 

1-2, t. xxiii.; Duthia, Fodd. I..C. fl: Lwboa. Le. lf>. (^niinoii Millat, 

cAfPW (0/ auirflH-riorffm, ann^. tzH^, 

JtaffliEartiM, mraju, MU iMira^u, This Rtas^ suppo^l hnv# bwn 
rntTodurwl ffotn Of Armbina It U ifrown in vnnoui of the 
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thp sinw iB much iiwtt « u Tflttlp Fopt^EP, nnd iB tin? ciii*irrct 

timto grown aa a fodder erui^ [C/ TAt Jf (H^inK 

137 : OUIT 12 I 11 . 4^ J BiwUa Ajfrt, - 

vtt ISW 7 y L, Il 4 -i 5 ; MukiTji. Haftdb^k A^., IMI,- 3 fl-] 
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THE CDirMON jnLLET 


coiujtry it^ to IG.WjO f«t or the Hiniftlujs, hut noirheie to auv «»♦ 
extent Mem Khotan. 376 f Mrs he found at the Siva site | 3 ii[ 

century) wme Ancient stran: among nhicL (he husk of thu Wies b! 
been recognised by the authorities of Kew. 

B^u^kL-Rov {Crops of 1906. 58^60) that thin 

^ lua^rbtM &n nowk fonnwi char lanrk 

L aft^r the IStli mv&mh,r. up'to lanuntr dr ™ 

to 15tli Febnmry. and ham>wed t vra to four tiruea after eaeJj ploLiukuyi. 
By tha time of the fifth or -hixth ploufjhiiig the cIo<ls ara bwkemiiih 
the ^lUTUf^r and the sieed sown btoad.?a5t about the l&th Fehnwr, 
at the fate of 5 §eeri to the acre, then ploughed in; hilt to cover 
the 3e^. the land is ogait* harTowi?d, When the pJanta are 6 inrhei 
is weeiied if noeessary. Tiie crop Ia han^ested about tbi 
loth jiareh to the loth Jifay. Tbo areraae yield ls about 21 nmstfids 
jjer acre, valued at Es. 4!?. 


Loii^d Provfm:^^£^^Zt ia ^town oa a liot-weather crop, itrigated fttra 
iSowu In 51arch at liiio nite of 10 lb, to the acTe. and riptna 
tonanirt the end of Mav^ Yield, eix to eight luauftdjs of ETuia per ici^. 
In Bandelkliaiid there are two varieties, and mh. The former ia 

aowu a little earher than the latter+ an<l yielda a heavier outturn- 

Bombay ^—The area under this crop and under i\ mitifirr ATn 
returned togetber+ They are ueuerallv distinguishe^f bv the ciamea of 
i^n and mm reepei^tivck In 19CKMi they occupbrd 25hm acrei b 
Bombay and. 2,140 acre^i in Sind, and ar* oaid to take the sixth plat* 
auiotig the cereals of Boiubay. Their eiiltivaiion is almoat limited to tht 
Kofikan and the Criidt parts of N^dsik, Poona, Sdtira^ Belgaum and Ohir- 
war. Ill these disttitts l\ mifhicetim ij a Marif crop, dependiii^ cm 
imtural min/alh Jind is never inigat^id. According to5foiniion. it U raued 

uke ud^fi rnntmMff} ftuiu rdb^ seedliugn transpliatei 

WTifttii the BeedJinga are ^^rowiiig. the fifld b ploughed thiee or four tinua 
dunng the first thrM weeka of the raim. About 1 lb, of seed per ^uitiha 
(onedorticth is sowni broadcast on the 3 epd'l>e<i- ft la grown without 
manure, and ta commonly hand-weeded once in August. If transpknf^d 
ffvftrieiiefl of the crop ripen towards the end of (ictoh^r. 
A full average crop on good rark^ land (ne. upland soils of the Konkaal 
^11 yisiQ TOO Co 1 50 Ib. inaiti per ftore^ worth 40 to 45 ih. per nip^#* 
Gujarat the crop grown i3 known a?i and according to Meliiiwui is 

a^culturally very dificrent fioni the crop of the Kontan ami GhAt dis^ 
tncte. ft is growfi in garden lauds fts a hot-weather irrigated crop. MTseo 
^Jiger or other garden crop h removed in Deceniber-January, the 
IS ploughed ^veral cimes and bedi formed lor Irrigatioin Tlie wed 
^wn broodcostp 10 lb, per acre, and lightly covereiL Light iirigstton 
ifl ^ven as required, and the crop is haird-weefM once. B 
end of January it comes into flower in ^larch and ia lullv ripe hi Apnl 
A good crop yields about 2 tons straw and l,rJOO to 1,200 lb. graie 


acre. 


The OK AIN u considered digestible and nutritiousp aiid in 
places is eaten wholo^ being cooked like rice^ In Biharp when 
and parched, it is called m^rhoj, tuauhra or Prepared w'ith milk 

sugar It id a lavourito food at inarHage ceremonies. Near t^ind* ^ * 
sometimes used os bread in the form of chapattfks, called cAinatti 
cakt*s,'i Leather giv^ the folio wing average analysis of three fsiupl^ 
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THE LITTLE MILLET 


PAFAVEH 
OFEUM 

of graiiimoisttiTP, per cent .; oil, -i'rjl: Albuminoids, ^"^^4 ; s^olublc ci»*nii*irj. 
rarbohydratc^. 61>'2!0 ; wixkly fibre, 7'311 ^ soluble mineral matter, 2"16: 
sAnrl ftJiii isLIica^ 3^79; total nitTopeii, L36; olbumitioid nitrogen, 

[C/. A^rL 1^3. No. 7, 179.] 

In the green atate it affords excellent Fodder for CRttJc and Iior»a, Fodder, 
and in parts of the Panjab is sometimes grown lor this purpose only. 

The dry straw, called prui ox prdU iii the Montgomery district^ is Bome^ 
rimes given to catthn 

[C/. CburcliH Lc- -12; Boso, jipn\ IftSO, pt. ii., BuieT>i, 

4sn^ CiiHacL\ I SOI, 15-0 ? Lowrenee, X-alley cf Kaekmief IRM, 337-S ; Riw, 

ITjldo/r Oaz.^ 1597+ i., H7 i Miilc«cjip i/aridWd; ind. 1901, £50 ; MolUjULro, 

^1^. iij., rtl-4 ? Crap ETper.^ Ilomh. F™,; Jorert^ PL rie,, 

am, ii.. 245.] 

P. mlllar«p Lamitr; Duthie, ic* 10; Lisboa, Lc. 17; Little Millet^ Iflttla 
Jtun^u. kutkir fforkdiila^ mighn\ rhikf, imfui. tdm, *hama(, wcWri-iAnwnj, Millets 
etc. One of the minor miUets, Bmaller in all its parts than the former. 

Oi Bengal^ Roy {Crops of Bftttjal, 02) states that this millet is lai^ly Een^gah 
cultivated in ihe Lower Province. No nianiue is used, and it may be 
follnwed in rotation by a m&i erop, Tho land is piDiighed and harrowed 
Erom January to Marfh and the need aown from ^farch to May, At the 
rate of 18 seers per acre. No further opTationa are ueeesaan'^ till August 
or Beptemher, whcit the crop lb. eut and threshed like dm pa^ldy* The 
yield h stated to ha 24 maund’t per acre. In the United Proiirinces it* TidA. 
rultivation is confined rbiefly to the soutbeim hilly dwitriet*. It M «own 
in June and reaped in ChTtoWr, forming, together with kodonlPrrj*pnhi*H 
tlie crop generally tAkeli from the poorest land in 
the village. In Bombay, the description from 3rollioon given under Bombay^ 
i\ Mnififirr-tim applies equally to the present crop- 

ICf. Churcli, tc., 44 ; EuU, lAika/daga, lABO, pt. L, 65 : pL ii., 59-30; 

Mukerih HaiwHiWit Ind. Ayrir, JUOl, 259 i MDllmou, Lt. iii., 61-4 ; Crap Exper. 

Prea ,; L«iitlit?r» Ayn". tedp., J IMS Ip No. 10» 369; Hjt&aiuBif, Afim-. Tech. 

Prad^ (Winton and Barber* tranel.Jp IfiOT, 352-3.] 


PAPAVER AND OPIUM ; PaeAVEftACE,*. Opium is an in- 
spisaated juice obtained hy Bcralchliig the unripe capsules of iVi/^wrer 
Aooiof/f>r«fiH» Lina., and alluwiug the milky sap, w^hich exudes there- 
hom, to dry epontaneously. There may be aaid to be two chief lands 
of apiiiin, that userl for inediriue (produced, rhiefly in -Asia Mlnor)^ and 
that Bmohe^I, eaten, etc. (grown in Imlia and Chiuaj, 

Rifftarj^—VariouA Epcoea of poppy Mv niefitioiiedi by the ooHy Grvslc wnters 
[Hur^rr, irtc.) u cimjimraULt gnitfpri plants or a* attmoiive-lookil^ wtwds oi 
Um^ 6«<1 iL - ibe meriti of iW Ju im artii^le of food nud as afTE'<rdi&g oil warm 

aslDlltd befors the di 4 COT«ir%' been uiada of I he iurnoifitrotu propertir of tho 

■rapmlea. mid c^ertsmly long anEarior to ibo nKOjg[nil 4 on of tha vaJue ol tl!^ milky 
•ap- Thft oapauJeii itama and laavrt wefv eiTmloj-ad by tho Greek* in the pira- 
paraKiun of lui eatraCt esUhi moconium (c/- HippcHcrat™, Tlteoph™alii% etc,), 
waa enipJo^.'vd as a KiporiUo d^ug and uHd ic the f abricaJiQn of a sooLliiiig 
hetrerage eaOoiJy OOJ C r ea p onmiig' lo the poMi of cJui PAnjab to-day and the i^uJmdr 
of Akbar'i Lnuft. tpaitiy cauiic tha discovery ol the more piotmt tlSltUr of the 
inipteejitad sap, the opion of tho GTecka, h word that map be tpoikm of NS tl» 
^ouinutive of Awnr —I bo i^t*^rrr waa ^rown. ill. Aaia MirifOr 

fcv Iti eopoutea^ which the Arabi carried nil over Uifr Eu*t, evm to ■China, ■ocnO' 
titno before tho Greek dtfflovwy of tho value ot tbe jiliee- 

The diacovny of Opiuoi began to attract aibmtjan about tba aid century S.C. 
Theophraatua wai aequaioied with, it, audi deacritxa che mnthod ot ebtiiumg it 
by ftcratebing tlip gn™ pods. Virgil (iScorg., iv., 545) apeaki of the lethean 
t£rtu« of the plant. Pliny ps>s *pecial altcntioti to tb« toedicilUli vaJue of 
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while DluAcoriUtna narrulei with luLautml; i\^in\l th* |]nc««i gj 
extruetin^ und liMi.nufaeliirmg the drug, imd ii careful m diatiiiguia h jr 
the dder iiiepAratlan Tn^ccmtitpjf. In Ai# tim* drug would mxm to haw wn» 
mainly frotu A*ift Elinor. IndEied^ during the ftonmn Empire, aa alio (be t^rir 
bliddie Ages, the only sort of opium knouTl woa that of Aat* Minor, And tria 
'm tlw 13lh century Simon yaauecLua IphynAjCMn to Pupa Xioholu IVA iin>^ at 
Opium fh^boicum. ^ 

But If the Gr«eka durovercd the potent jLlioe—opium—the Amba wm chlrfj 
coGffmed in dinaeminnting the knowledge of the plnnl and iu Uim. The Artl 
□kedieol wrltoffl from about the Ihh to 12th mltUrhH giw a full account ai \i 
derived ahiioat exolukicidy from Djoacoridei and tinlen. That th« kUawn Df 
the Jaith of lAlnm proclaimBd the pmpertm of upium to tike people of 

Cbina there oan be no doubt, atnce tfie Snnekrit nud ail the vernacular uvam 
m U 4 ^ tixiay lUre dearly traceable to the Send tic corruption of opo* or ppn# 
into ^fifun. Time the Hindi a/im points to a/^un oa the tmujutionni stage fram 
opfon. In the aatne wa^- the Araba carried the poppy capeuloaend opimo tn Ctuna, 
hence the tiaiiic ya-pirn, also in the Chinese lacgunRe, FecticHB 

to like Ting d>i]ABty the opium poppy w'os apparently not known to tba ChiiKis^ 
Aci.s>rding (0 one wriLcr the Sanskrit liaiiMi la oAipAi^na, nnd, rspJailied ai 
gening "anake vononi/'' would tliua not bu derived hfom the Greek. Hot it 
is njore ofteti trritceu oAipona, a witrti which nwiat authura iiwsak of m bm 
quite modiw and deri^-ed directly fnitu the Arabic. Sir Gcoige Birdwood 
lEJ.C* Lfii^ livj, for example, aaye, " It doc* not occur snywhefr 
until it appeurfl in a Sanakrlt dietionaiy^ piibtiahed in CaJeidta about atfvrnEir 
yeort ago." Mr. R. M. Dane {MUf. m i?cp#, Coeiw, on Opium, vtC, 

app„ SS^'OS) tuya tliut ewdenoe vl'oji plaiwl Ix^urc the Cohimiiftian to tbf eOcet 
that ii Ea mentiouod in like ShorQptakmha and other .Ayur-Vodifl nsfdiEai 
works euppnaecl to have been wTitteri not 1 cm tlkiUl SOO yeora afl<>. He tb*ft 
adcU tliAl tite history of the pruductiotl and UM ol Opium in India beforv tbc 
conimefieeiiatkt of the Jdtb century ia, liow-cvcr^ nbaciire. 

On the other himd^ Oriernon (Bi'Aor FrUeonl Li/t] givaa a TOinplfEe voeabw 
lary rtf woftbi lot the plant, ita ^'orirtinB, e^-ery part of it, oa nlao every (aodocl 
It .^ords and every feature and stage tti ita Oultlviith>n and minufacturv. 
tliere can be no poetibLe dauht that the poppy cultivation of Bihar doei nut dal# 
further back than a coiiple uf oenttlrica or oo. While thiiE vien h doub^llii' 
correct, and ejztrvnie caution is tvMrAsary, atiU there ore wurda, aLirch ai jMi 
or pu*f (already mentioned), that neoni quite uncanuectcd with Gm 
literature, nod which mdicAtCr aa baa been !!«uggcated» a more anclaiii kaaa‘ledi(p 
of the plant llum in ita epociai Sap—opium. The word pail iiouAlly ckflo^ 

the cap«ufn»p and in South India it biwince Duct WJSa m ™ 

in Sanskrit the poppy capaulea are and the Moda 1^ 

that tliere ia no cJmaaicaJ natpke for opium. The Bceda axe JeaiAma in iiwia 
pcnemlly, and in South IpdiJl So also in Chkia there are 

for the poppy that cam- the knawledge of tho plant hack to the 
Dr. Edkins (Hier. xVoffj okl lAe Pcijtm in ChiAff, in Rept- i?oy. Cp«**ia^ ^ 
Opium, 1S94, L, app., points out that in tho 10th century the Enjpoff 

Sung T'phtSU directed the Brwt great medical work to be ^vritlen : io 
JWE^ra given lo the poppy ore iHkHongr (^loiLleti vcaacljl and jffjvjr-ea (jar"nii4e*h 
Hotil natriCA of necenuty denote tJlo poppy capoule and itf Mcdj^, and 
moai pi:i>bably a knuwied^ sti their nwpeccive piopertioa prior to the ***^?^^**!^ 
OpklBn. Su Sung compiled the aH?i>ntl grent iiwdioal work (whioh 
a.I>. h and It is there etated that" “ Uie puppy ie fuuud evfiiywhere. 

OUhivate it ae an omeiiicntaf floufr. Ibere are two kini, OPe with red 
■ml anuther with white/" TIsia* tlbereforo^ huplioil that though llw 
DOWadnys denote* opdum liad not tome intu tiee^ the two- forma oi (he o^ _ 
>‘ir'lding plant were well known in China at the period montioaed* bin 
in the I5th century^ elitldcw tOi the milk from poppy hBidOr A poecn 
during the Sking dynasty epenks of the poppy flelda iwemhling 
there con he m> dotlbt the opium poppy waa estcnaively cuiliyaE^ ijtb 

long anterior to the iiikportntion of ljuiia opium. Wong Shihw ^ eJ 

cetitUry. opeoka of the prq]ared drug aa oimply mOflical in th# 
dv^nlery'. 

At the beginning of the 10th 

India had not oaly been lullv eetabhafiedv nrii tne cuinvaicuu r • p' ' 1.2001 

ojid tha uianufaettira of opiuni at &[alwa hod hecatao regubu" induetnea 
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cienlury tike opium tmporta 
bhefied., bill the cultlviit too of the 
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Rifltorj 


fully iwo cunturicfl prior to the conquHt of BebKiol by And Mint« cui no 

cnanner of doubt limt prkir to tho Britbh, iho Puftnan*** ooolrollHi tho ChinW 
opium oxporU from Indio, It i» »%ni^Ant thAt urniiit B&brr l&IU* 

w) me.ki! 4 i no rEVeiitiou of opiuril in ponnWJtion with hu dumaflion of tho mvenu# 
of Bihar, hit gnndjion, the l^reut Emptfrar Akbar^. on the nibjertion of SIoJwa 
and Cwnbay, found tlw opium Irailie a diatiortive nnd itnpoHiuit fiMtim of theee 
wrw dominicmii. Moreovor, AbuJ Faxl apeciody moiitioiM Fat*hpiir, AlSnhebfld. 
GKaiipur^ Lohcnv, elo,, nt n^noomod in poppy cuiture, and iavi fttrwa Oil the 
BKwlimcci of the trop m MoJwa, Sir J. H. l.yafl {hiMt. Si'ftch iii Jiff pi. f?oy, Cewim. 
Ml Opii^ni, vd,, App., ) ^y* tJ^at it awnu certain the Mughnl monopoly bof^im 
A little ]*ter than xAkbar'a time. He* moroovrrp ceiuO to ttu? coitctuaion that 
it probulity warn otmiLnixl to Bihar. The right t* niOfnifMlure and aell ibo (ItmjJ 
waa hnally pJoocd by the^[ohoiTimiulane onder ^rfct aupcrvl^on ; it wM farrii*! 
ooL and land demoted %0 thi4 oulti^'MtiDn aubjeotiKl to a hij^r tax thnu that 
for other pfodure. But, oa baafiof; on the prol^ble date of the St4ti^ monopoly, 
it may be Rwntianed that in the Aiiroi-i^AAmodi wo Icom of the a^^-atenu of itt-xin^ 
oihd the revenue nalieHi from ^iun] by the city of Alimadabad in !lw time 
of Suiton Mnzo^or and other Gujotnt before the overthrow of the dy«*aty 

by Akbar in loT3 A.T>^ 

The imtiqnity of tlie opium traiiio may be iud^[«d of by the faot that Giovormi 
il 4 Emjtoh fut 1^1 n t^^ntiuna that Alboquarque hid captured c%hi ''GurEarate 
ahipfl Uiat iMOtain^ aiuouj^ other merchanfliae. or/irin, for ao they culE 
Jdmeo^* In JfilQ Barbou tella ua that ihij dmg wax ae nong the articles broLit^ht 
to Molftcca by t he ^Vmb and Gentile merchante ta erehuige for the corgoej of 
the Chinew junke. He Alao Infornui u* that opium vrw oarried from Aralde 
|o Ohnutp and fixun Cambay ta Caficiit, the .^VrabiarL beiiu; unA'lhifif hlfher 
priced than that pf Camhac'. Garda de Orm, in puhliahed A full aohmiuiE 

of rl« Indian habit, of eating opiUTn, and Fred+-rllfe apeoks of pomE' to 

Cambay, where he purchased oixty paivela of opjnem Shortly aftw* Acoeta 
{Teeef. dff hie eft:., lS#^k ’*0® ) and linacho^ (I51IS) aniplided greatly 

the particular^ nux^ie known by Oorcia regarding the Indian habit of eating 
opiuim Boyarro laid atreoa on the importance of t>ke throe great producta 

'01 Can^bav, xix- opiuinn indigo and cotten. Xhevonot (Tjpwiwla in /^mnf* /nifo' 
fftih, efc., pt. it., 117) nwnllona the lueof opinni in Bersia. In the Tutuk, 
ence ij, mode Ui the GoVemer of Biliar being much to (opluin-henip)^ 

mod hia cofiarqiimt laeghK!t of hia dutice. If thia Can be ACeepted M denoting 
a Bihar cultivation, it would be the carlieet known. TIm? iitnt direct mention of 
Fatba opium appoari to be given by Z^ph 1 *^ 1411 ^ on Engliahman who traveUXNJ 
iu the Eaat from lAd3-Di a.l}.* ami who virited Agra^ Bennrosp Patna [Pateni&w). 
Re deocri b« iIh l&at toum vrry- cmreetly oa a very long and }nea t lowne," 
which fciod a largo Erade in cotton^ and opium. TliO .\bb^ (/ful- 

PhiioAQph. drwjT /udatp 1770, a wok tranolaced into English in 1777> Lj. >4^41 
aa>w ihit ** Patim la tha moot celebrated plOL-e in the world for the Gultivatlrkn 
oi opdum. lloeidea what ia carriud into the inland porta there jtre annually 
ShOTM^ to 4*9(J0 cheata exported, rtMrh 300 lb/' Aleiander HandUuli, 

f-Vrw dee. E^. Ind., 1727. i., 3ll4; ii.* 22) oproka of tJic chiefo of CalkuE vendhuf 
from AOO lo J.OrXl cheata of RangoJ O'pium yearly, up in the inJoivI ootinErioa 
where it |o v«ty nitiril ujjOkl, ^r. J. F. Finlay {Rrptu ^oy. ConUii. Oft Op*ua*, 11., 
371-ltB') fnmiofEwi parlirnlara of iho propowilf to aKflioh the Oovermuent imuio- 
poly. Ho eivea the early hialory oud nxm the preaent arrangemiMit?! oa datbig 
from 170^7. 
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Thua thm thn opium munupoliy wam a direct legacy fri^in the Muliankmadan 
ruWa of Imlia and from the early BortuguoMi trader#, that had to be aaauiued 
by the Bfiti^i ahoftly after the battle of Fluee>' (t7fl7h llonlion* for eX‘ 
ample, k mpeatedly mnd© of the trafho having expondi^ ao inuiNlniately a* 
Ikave forced tlm Eaat India Compaity to naxuikke It# ookitrol ami auperviHiim in 
1781. But prior even to tike advent of the Fortugueoe, the Chinns had ht^come 
fwsiieaaed of a full krkowledge of the drug. Wong Hn |whu died in J4H>ii a.£>.) 
epeake of npdtkitk being obtainad from Am bin and being the produce of a ^ppy 
with red A&war*- He died thua Ten yeam befora the jutIkI in India of Vojjvij 
da Ganin, and not only doOcHbea the uae of opium, but- the melhoda purwiird 
ki the cuittvation of ilie popp^ an*i the extraction of the naretdic. Tikefe can. 
tbefrfore, be no sort uf doubt Hiat the cultivaticn of tb<^ wpp)’ plant, oa a M-jurue 
i^f opium, woa fully eatabliahed in Chula by the m-iddle of the l£th century. 
The pmhihitbon agoiujit foKignerv trudiug with Chino* iaoiied In wna a 
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ro&B6qiicnC« of JapaikEwe raiiJi, hut lti immAdiatf effect wm to .Ewm Uw itincJv 
ef foreign mpium, axkd in cona^um^ TYg^Ationfl were uiteed wjtb tbe ^ 
to ioiprui^^ uu! estend Ciuncee hcHEka praduotiOLla. 

Dr- Edkins^ from whom meiet of the tih^yn hietcirli? fMta re^vdioi^ Ctu^ 
hmvv been deziviid^ bb^ that towerde th& eml of the Ming dynAat^ [he SegidmAte 
fwiitticr of lakiu^ opmm lEuedlcineUy ww doaCined khm to chu^e into t!»L d 
smoking it. The now phjue, he &mrnifi, whj mtimntoly (tModUed with thi 
intraiuCticin of tohnceo-nnolqjkg frotli tlw Philippine Toboctn mcM 

Ounn about 16^ or jujt abnut the time tf^t King Jamt^ t, pubEiilifid ta 
England hii C'oujg^ri^ojr to end the Irtst of tho Ming EfSpffW* pw- 

hibited Iho imoking of tobaoro< But tlie habit neverlheleu epreed 
and imfortunately vartoiu eubatam^ oamr tu be £nLx.ed with the tobec^ ni^ 
U OjUUiu, OTHEiJo imd the Ijko, Thw wfflw fur »ln* yoon need a» flavowiijf 
itagtedieCLie, but in tirno they hecwiliu th* chief Inntoriidfl aniDbiKL It may 
l>kUj truly be said that tobacco waa a lewf evil than the early Chk™ Manoeit 
luppoeedp while upEum-aEnok^ proved a fur greatcf danger than ch-ey fc4»l 
Tbe Emperor Ch'cng Taung ts much te be t'eepectrd for bia Hlt\>Elg moral fcavie- 
tiona He miido groat edorta to cope with Uie ^vi\ of nArcotic iodulgti^ bat 
in \mia. According to BretAohneidcr, epiiiitn-amoking is n Okiii ?44 invMtiMi ud 
quite modem. Nothing, he addl, pinvm that the Chinese Stocked opium beJw* 
the middle of the Igtb oentury# Dr. Edkina re^nrda tbe HXknnivjuuH eC tba 
Cliineoe authoritiea {dun^ 172ll-9flh from the hiipieit to tbe lowert, as 
Min.-Dd to render repnmve meftium futiK both agnilllt local praductiofl aol 
foreign importation. Opium-sriw^king uriginAted. tnowovar, in a lawicsf ki?iilj[jp 
ai a greet dktanoe froju Peking, ftTwi (sU obBoTVed by HolracaJ wlula the Ccart 
at Peking was endeavouring to suppreH the foreign in opfnni, from 17K 
to 1&40, it did not nr Douid not put a atop to thc^otne eultivatioa of the ilrttL 
afaiee a Chinew Censor in ISJO rapriwentrd to the tJ:krona+ that tE» poppv ^ 
gruun ovw ena-haif of the pcovinee cd Chekoang, and in 1B3& Bnetw (CnJ 
Tsun) stated that tho sjunud produetietL of opium in Yunnan could net iMiiit 
tlian Be\-eFa] ihDuaand picuU ^^(Encyef. Hrihj. 

This State of a^air« cutinmated, nnd tinturally in a eonikt ef miee^ 
as represented by local prodiieliun on tbe One hand (an item of pfo^-mdal mww 
and foreign importotion OR tliD Other (an item of lEnperud rcviftnus). VITula tM 
British and IniLon Govemnmnta W‘ero in tniaty W‘ith the Emperor of C5ainA. 
regard lo the enloreefnernt of such nniricfcums on the forwign traffic ^ wi* 1®; 
perio] Qo\emn]en.t of ClllnA <le«m«d doaimbie, the proiucial nuthof^^ 
China, as represented by the Commissioner TJh Tse-hsu, nJemDo^Hat^d u™ 
dreire for the complete diacontinuance of the foreign auppSy by 
£2p00O,00€ worth of opimn, lltO property of Hriiish tradra*. Had tbe 
Govomment taken tbe OOUfW open to it, and that, too, witboiit 
to a trade of Inrw proportions (the growth of aeii'EraJ oroturiesh ’**° *| *^ ^ 
fmposo a gradually irtcreMing taxation on impoiied opium : had 
Elm the ii^wer* wbicb it should have posseased if it did not do #Jv of 
or prohibiting the oultlvatkm of ibr poppy within it# own lerritofyi ^ 
Ivave brefi heard of the portifoXing Opium Question of the peosent day- ■ 
of tbs I Sib CffUtury rahor had b*<»me the 


By the middle of Lbs I8lh ct^Utury 
opium of best quality and greatest quantity WM prod O' 


of ihc peiicdp Oovamneut cnonopoly' imd fallezi mio abei^'anoB- 

under which, in the urly pnrt of tho centurv^ bulinees in opium 

in that part of India, is described by Ram 'Chaud Pandit, In 

tbp Brilish monopoly h« wa# otiu uf the joint contractori uf the opimn 

ThEM was, he tellt us, a body of Native mBrehaUtSf tJjun 

luiown as the aj^iuii-deulciw, who made advancH to tho oultivftt^ *■ 

in returo the opliun pTuduerd, took it to their houswf^ and made it Up in 

required by the frJtpciteni. Afler the growers had deliverwi as much “* p j ii^ 

the advance# recei I'wh they disposed of the surpl_us_s# they tWHt 

pnte roae aeeordingLy. in October, the opium bomg prepam in ttwr™ 

form, the mercItJlint# used first to offer it for sale to tlie Dutch, 

Hgroed among tlMtzuiolvee as to the rat# they would accept- A 

Ba>\ StlO mauindi would dispoee of 200 to tbe DuEchu After 

salce, the defiJert Would then go to the English mCfclianls and off>^ ^ di#*** 

quantity, at a h^her rstCi; and finally they would, gu to the French pjiA 

of soma mare Ul a ttiil higher rate. TbereaflcTp my in is^ 

would make a HOenud contraci with the opium mertibantsw “ 

J*4ti 
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duui th^u* furrt And imuUy by ttiu t 4 Eiw tli« miaU tnkdsrt, 

who hid pictid up haro ind thon tidd poTCvli, bfriiight Ihflir niiu^ti idultoril^d 
to markat uul ihuj lotr^rai Ihii pricta «l tli& cImjtii; Tlli iwti*i 

prkt.- averaged from LOO to I $0 rupees per luai iiui» but might riii? tn Ra, ISOQ or, 
(luriug ihe wnre Eu ropcoiu ^ would /oil to ruinuUi it^tta 70 to Re 1^* 

With iti^h A (UJll* of A^ein it can bo tio mniter for Mifpriae limt mmiptMm 
WAltie uiuvmwd with the ptrowent, Uw tmdem, and the exparteri, nor that 
nii^Linderat-imdiiigi nhoillil have thmateiuMJ both intcnuil mod pamce 

mnd thui rrndnv^ft irnpcmli^v Mpme ay item of H^perViikiim. An iivl aa it wma 
thcwgh?, tTBi put t€ nil djapulea in i 7 t 3 by the Go^Winr of BcagmL 'iVmntift 
opaimiing aupreine contro], on bohmif of tlin Emit Indim Chmpmny, mu 
AgrMmmt having been cnteixd into ti> jftipply tike Ihina^ Dulrh mud French 
with fixed mmounti nntiuolly. Froiii 1773 to 1707 + ^ tirtue of thift now mr^ 
ruigementK the kighl tu l\^ exeliiBii’e iDAnuf-iiOtUni of opium, on necounl of ti» 
Cdiiipimy, warn iold annually in the first inmtAtie«r hut firom iTftb by foUT-yev 
rtiftErncht, on private bon^iiin. In 178 A tlio oontrootm wm dpwirwl to publiD 
eompelLition nrift Eiadjipied In the l^beet bidder. Definite elipLilmtinfui wen 
tbencelorwiLni exOctod froni the eontmctoni with a view to pfoteeting itw nilth 
taimw from bring eotnpeiled lo grow the poppy i for reetiring to them fuKdoio 
fmni VOXmtion* iwimita Oiud enmiring m fmir prion for their product^ The eT.ilu- 
vmlort. on th^ otbflT hand, ww* Oik^O kimbla to penmEtiee fm keeping hack the 
opiiiiii produced, mnd to * deduction of boim Inoaoeard by iirbitraiocm) upon opium 
ndiUcerntcd. Dealing in opium contraa^ to ihn oOttdiliojis of the monop^ily 
WBa tiuHifl crinminl by wficajMiver eondurtoil. RiJt in epste of olE the rogitEmtioEu 
that oonld he friutied^ the syetem of fartning became cipprQai>% Cuhivmtorw 
were nfteti eotoped&d by tho cuntmctofft to grow the poppy wbau they hod no 
ilrflirc lo do bo. Tbc cxintmitjan wn* ndvoneed tlimt the ennlnaetori must hmye 
n-ti (UHTured produetium end iHSnco, they imid, oticei Emtid- CMune under upium, it limd 
throughout the period of eontnn^t to continue to prf^uoe it. If the owner w 
rullivehpr of Opium fond ohierted, he ehouldt they said, bo coinpelled to vncate 
it and allow some one wiJImg to pTuw poppy to bo plme«d Iti eharge. InstmneH 
of each high-handedneeft mud nbufte became efi rife puid (lagnmt- that the Doord 
of Direelors were forced to sehk aome other plelt oi operation than tliilt of famiing 
out tJso fij;ht lo priMfucp ft drug ut Huvh potonoy. 

It hmd boon early iroooK'ed by tlio Coinpony that the profits ni opium irafuc 
ihould ItO oTOditod to Bevenile* not to Cnnini.irree. TliO eonutry'ii Md not the 
dliuieho]dera+ thus participated in ttia prnlitB* The Hi'^tod inLereoftii of the Indian 
poopte were thus Mrly poCOgnisod fti demanding; eflReient eontrul. Bwm Lliand 
tondii, who eould contrafl tiW froe-trsde lystoni, in which he bed, in fact+ portici^ 
pmiLocJ, with the snbwquent eontrset syetftfil and its gEievam^iW, bribery, corrup- 
tion and diihonoet weights. etcMi mhnittod that the cairying on of the opium 
traffic ns ft ^tftto tnonopciiy wsa Um beat mode “ ns well for the raiyof lui for tli* 
pmenaticn of the quality and tho giKwl of the imufttry at large/' AftiW dis- 
cuiOing the many reconimendfttions of the new system, vis. ormstfttit nutrlust, 
liberaJ advoncee, freedom fjfutfo all eompulsioni, ete« he added that tlft»^ ruiyol# 
■bouid be ptinifihed whetwevijr detoclrd oithi-'r delivering ndultemted juiw or 
disposing of the pfialnoo otfier thnn to UiO Company, luui Dmlr after receipt into 
wsrelioiue it ^liould be mode up witli Uw jjjoftloet core io tliaf its good ipiAlily 
might redoiuKl tc the honour of the ftgftftk It will tims bejmim that hi the growth 
ff tJir pn»ent Indian Opium ttaine+ free trade was tried nnd fnuftd wanliTig s 
that tlie contract svatom pfovird defeetivO end ficniicimiS; lldoee ttml d^e<?t 
eontml > u hailed by the people of fndia U ft greatly imduid and inurJi vjdued 
refonn. r ■ ■ 

The Oovemment of Indio, in n Dbipateh iosued during the 31ar(ii^of Kipon a 
administration, staled tlnJir coon fully. One powuige from that mapoich gives 
the key-note to I ho whole cuotrci^erey —'* The cpinemid objoctiona to the manner 
in which opium roiw&ne |s roioesl, irhellier hi Bengal or EkHnboiy* nuiy' bo Ad¬ 
mitted to be (Wniddemble. In the former case, the Dovrnimeol itsHf tftgftgfii 
m private tr kIs* a eomae which is upon, to obvimlH objeetiocia fn the i^'ond+ 
a very h«vy export duty is impaaetL In both i tsstw the conrw sdoptod intcr^ 
feres u^th snd restrict# Hie free nroductioD of tlie trade in opium. It cimnnt 
tiO doubted that it wnuld be higldy pmfitfthl# to any private trader to pay for 
iTUde npliun « ^-cry nsuA higher aitfli tlmn is pmtl by the Ool'vmment to 
tJie cultiiistofa nf rkmgnh If, Therefore, suppling such a thing to be poaiible, 
no frutrietiona were plocKl upom tbo mdtivation of the poppyp and ih ft* tfia 
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MttiH! lime, the export duty wew lokod , it u txvUM tJuit asi inniweie yioDuiM 
vtuiild bv ^v«i to the of opium, and thAt Chiim woliJd be tfoodai 

with tlio Ibdiui dru^. thiM, in dilwit proporHon to lemovjil of tha eotitvocmo 
objectiooa> t^ morni ohjoctiun^ Would Ido iutonaifiml in dPj^rm*' ^'1/, t})m~ 
foro, the polacy is to be not morcly tlleorotiodj, but U to bo productii.'O of mm 
pructicol good, it luuat nun, not only ot the disoonitOi^Uou of tha IndiAO Qoi-erq. 
lOOnt with the opdiun tfhde, but ftt tho lotaJ ftupprwiimi of t)ie tnM jwo3L'‘ 

ChidB producM iocaily the lHAjof portion {MUie w'riterS any miM-tentl*) 
the Opium it ccmmineB. Tlie pfoTinoe of Vimnjin, wliero Opium inddgan^ ii 
OWrrird to the gre&teat OXtent, i» acIf-BupponiBg in Urn tnAttor of opium, iJm 
i« to iMly, it exporta opiuio biit itnporta nooe. But Vtifimin d*jea not irtand dim 
air, A. Hodo, Conaul^aini'tftl, UAyn thot with tha proyinofr of Sifu^rh'uan jfiaport, 
1 MM) the gnmtor profit of Opium oa a crop haji eirivoii whowt \-rry laTijelf front 
Ihc ttf Burplua producta oxpiirted from tlie pravinco. Out of A popujatioti d 
45 imlLiona, neariy 3 mtUiaiMi Are opium nmokera. The loeeJiy produced itrtjfda 
i« grnduAlJy dlaplaeing tllO imlxicted, and llie prov^inw nqw expofta to atlw*r 
jWia of China |p,004> picula of opium a yvAr, Titeie would titus foem no muuHf 
of doubt that the ex^uaion of Indian apjum from dune would not adeot ina- 
terially tlm mdiilpamce of the pcwrpliH cononmetlr Tlte ftumeat woida of tbs Him 
the Maharaja BaJmdur of EhiXbhxm^a ahontd l» imd by nil peracma mteraatad 
in thin rabjeet f/ftjpf, ffoy. Comm, on Opium, 185S, vilr, auppL) and ila fewtrinp 
on India and the Indian people, ^me few yeara ago the eiport of Yumm 
opium mto Upper BurAkU waa a ffaku-re of much omioyanoe that led to ipacial 
r^u lat iona. Co3, Manifuld hew pu LSiahed a vivid acooLmt ef iho effoOta of opimn- 
ttipoldng in Yiiiman, 

like Boyal CommlakUiTn an opinm aihnwed tliAt the trade was eimply l^id«Ml 
by tbo Trofity of Tumtain (l85S]i, Prior to then the tra^r wi« imgiilarH 
PMid djBtOTbanoea w'rtv almoflCi of ennatant CM.>(rLLrren«i that [zrMtly inKrfepffJ 
with ordinarj' trade. In tha matmctjuita givett by die Britiah Govemfuani fci 
Lord f^n there oecura the foliowing" Thpre would bo ubviaua advanlagai 
in placing the trade (opiumj upern a legal fn^oting by the impOiltion of a tblty 
inetaod of iia being wtied on in the |ir«eent irreg'^klar mannor.” The Treaty Qf 
Timtmti warn to regulate general oommerolAl TOlatioiia between dune Ct«s 
Britain^ and opSurrt wUa only a aide waue. ]llf. H, Lay jRey- Gpeuw 

on Opiijfn, 84), tti faot,aia]i'n thivi m ffATiking the Treaty, opiuiin was fwt bd miinR 
aa mentioned, either by the Ubineao <wr die Uritjah ComnullieikarB. ITae tm^ 
of ihci Treaty am Mudi that tlie duty by CunatitUiieiiAt methods ndgb!l: be la- 
croaavd indeiinitoly or the import* prohibilod. By UkB authoritiBa 
appoinlod to frArnO rrgula.tiena boaoili on the Treaty, opium wa* of ihair °wii 
free will acoeptod by the Lhineae aa A foreign drug, that might b* importou and 
up<m which a duty woh to be levied |f.£. app., 137). .... 

Sir Junkea Fergunwn, iik a debkte in the Kouse of Cbmmona |Ap™ Jaath 
rmknrkcd^ Tb« Chines at any lime nkay terminAt# the Treaty on giving twetw 
namchfl' notice. And to protect iheinaelvttl they UlAy mcrcaae the duty to anj 
OXt^L theyr pliukao or they may exoludo it oltorgCtfier.^" Sir Joeaph 
men ting on that view (f.r. 4), anicndefJ the interpretetiott of 
Htying thot whiln the Conveniion of Cheufoo might be recast ovary twri™ aw™™ 
the Treaty of Ticntldn cduld only l>e mudlHcd ovefy tan yewra, Ttie 
of Cheofoa aiinply oonaolidated tjic filha fprov-mciall tnxeA oa import™ 
into oua common ImpnrisJ inkport duty« thus doing *way with a aon^ ^ 
troubfe and eonfliction. This waa nf great adv'UnUige to the ImpofbiJ 
ni.ciit, no doubt, and checked motorially the smugglklg of foreflim opi™ * 
the comitry (f.c. app., 137). A duty iev^ifKi on imports w«a, inotJiw wo^- 
simpler 4Wid more effacUvo tax than docal duties OA tiw drug b*big carr 
acTotiM provLElicial bDundarifti, 

CULTnATIOS A^n AREA OF INDfAN PFODUCffOiS. 

Thpr«! can be. no (joubt tha I timch st ill nciiiAiiiA to bn done in 
Atockj. toward tlie production of (i<!8ire<i qu&litioa of the drug* 

(Patna and Benates ageneiea] the plAiit rhiedy grown ifi nnfl or ° . 

of the itiSiiiy wkite-flowercd rArc4| cspeeiiaUv that with a pale-co 
capsule (#<3f/fif dAtfjTiJ. In Malwa, on the otJier bandt the 
lret|uent[y has purple flowers. In the Hiiuakjo a «/ 

form is occasioiiallj' met with. No one, subaequent to &:ott {Man 
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Opium ilwfiandr!/, 1877), appears to l>ave given the iubject serious at¬ 
tention, and the tnerita of the opium of Itidia have beeoiue au accepted 
axiom, without the endeavour lutviiig been made to trace out bow 
much depends on climate, eoil, stock of pl^t, avutcm of agricultllre 
or purity of laanufaeturc. Even when cultivated aide by aide iii the 
garden, 'Scott noted that the %'arious race* which he found in the 
hands of the cultivators, or which be wna able to select and perpetuate, 
yielded mateiially different results in quantity and quality of the drug. 

Nevertheless it is freelv admilled that the highly valued medicinal form 
of opium obtained from Asia Minor is the produce of a speeial variety 
known to botanists as At prescut We posscits no evidence 

fL<i to whether that particular plant exista iu India or could even he culti¬ 
vated then;. While the opium used nMKlicinally in Europe is obtain^ 
to-dav as it appears to have been centuries ago, from Asia Minor, the 
opium used medidnallv in India is the Indian ijfora and specially pre- 
pared drug obtained' from tar. »fh». MTiile in many respecto the 
chemical nature of the two would stem widely diflereiit. Indian medical 
men elaini that, given iu the soiue doMs, the Iiidwn is in no way 
inferior to the European. [C/, Hcu*c, Lt» Pf- lttdu3t., iv., fll-105, 

357-60; Kew Mua. (rHide, 1907, 13.] , - .> 

AnN> »iut Yield.—la modem language, ' Bengal Opium means Area, 

opium manufactured at the factories of Patna and Ghanpur, and there- B«»t 
fore grown in the provincea of Bengal, Agra and Oudh« Then agaim 
“ Mal'wa Dpium '* means opium grown ui Central India, Rajputaim and 
certain other Native States. The former eliii« of Opium is e^ort^ f»m 
Calcutta and the latter from Bombay. The area devoted to Bengal opiuni 
is accUTomlv known; that devoted to Malwa can be ascertained only 
approximatelv. namelv bv estimates based on the annual esporta to 
fereign countries, In the former, the cuUix-ation la directly controlled by 
Government—a Slate monopoly: in the latter, by esjiort durtes only. 

During the veam 1672 to 1893 the area under the poppy tn the Bntiah 
districts (Bengal opium) averaged 015,000 acres. The following ^re 
the ui«Bs returned officiotly as devoted to the crop (or the hve yeai^en^ng 
lSK>l_o British districts, in 1697-8, 5&2,232 acres : m G02,9w; 

in 1899^1900 aH>.2<t3: iu 1900-1, 621,891 : in 1901-2, 601,418 Since 
1902 the not area in the Ganges valley, excluding areas on which the cr^ 
wa» Kown but faileil, has been :—19112-3, 562,807 ocfc.s1903-4, » . , 

I9IA-5, 587,140; 1905-6, 654.926. lu 1906-7 it is statwl ^ 

Government of India have deeidetl to reduce the area to a^ut 5b_„^iU 
acres. [t‘/. .Ifomf oiid J/of. /‘rey- /m/„ 190^-6. 75.J In the Native Siatw 
for which agricultural returns are available, the average h^)cen abiint 
70,000 acres. Of the British difitricte, approximately acres are 

in Bengal, the same in Agra, and a bttle le^s iu < hidh. Ihc cultivatmn 
hevond'these provinces in insignificant, and can be dcaenbed as a wn- 
cewion practical! V to ancient usage or aboriginal tribes. In the fan jab. 
Ajmir-llerwara and Upper Burma, for example, tliefe ^vc been on an 
average about 6,000 to 7,000 acres between them under the emp, mostly tu 
the hill districts (Kamal, Amhaln, Kungra, Sliahpur. et^). Of the ilalwa 
praduction. the Native Btatiis of Gwalior, 36.378 acres; lonk. 9, i M oettf; 

Kouh 31 186acres: and Jaipur, 3.077 ucrea, me the publish^ returns for 
1904-5 Others, such as Baroda, Indore, etc., do not furnish particnlart. 

Pn^duetion end cultivator of opium, m the monopoly Frodnctloii. 
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districts. i« UceELscd oomI money advances made to him (if he u> 
to eiuiblfi him to prepare the land for the wop in awordante with tie 
aomewliat expensive eystem terammended. .U the advance* on anium 
ore made at the wry time the rent haa to be paid, ihevare much vafii«d 
OTd the ptofita maj' pay the rent of the entire holding. Hm cultitatoj 
ia nest icqtuml to deliver the whole protiuce at a fixed price to the 
Covemmeut local agents, by whom it is dispatched to the facterie*. 
The nddfi surveyed when under the crop and a. fnirlv seciaimtfl foit- 
cast of proilkictiDQ obtained ozt a check oo deUvedea. 

The price pold had for aome years been fiaed at Ea. 5 per two pounds, 
but it was raijsod recently to Ha, 6. StiU, at the former figure the value to 
the Bengal and United Provincts ciddvaton^ niaj ba Judged ol by tbel*ct 
that, thy average parents for years have eJEceeded £1,001X000, tnd 
occaaionally m mtinh £2,000,000. The opium ie specially prepan-d both 
for the home and foreign loarkcts in accordance with long eatsblulid 
custom at ^ the Government factorica. The foreign supply hi noM by 
public auction at monthly sales which take place at Calcutta; but, in onler 
to check speculation and steady prices, the exact amount to bo cSetrd at 
each safe ia prcvioiiBly notified for twelve mouths. The amount lo be 
manufactured each year is also determined beforebaud, E-bo area neres^lj 
for the production fixed^ and permits issued accordingly. Thu* opium 
nwd up io India is techn tea lly desigiiated Exeisi^ Opium,that wbirb 
IS expf>rted being called ” Provision Opium.” In 1868 and some tune rah- 
aequently, the estimate of retjuired prDductii:]ii waa 57,000 cbfaits at pro- 
vdaiou opium per annum. In 1696 the standard was redneed to 54tCO0 
eb( 5 ft^; and at present it ia 48,000 cheats. The excise opium fluctuate 
considerably ; during the past thirty years the tninitaum has been 2-243 
chests, and the niaxiinuiu 5,554 chests^ This represents tbs total ladUft 
consumptionp Icaa the Eiupplies produt.'od within the Native Statia^ 

Most of the Native States assimilate thcLr Lnterrtal opimn armngt- 
meuta to those prevalent in the British dktficts, and* moreover, truite 
strenuous efforts to prevent coot rabaiid dealings. StiUt t^b ere most he a 
C^mdcrablc personaL tragic from the Native Statca into Britisb tcimuiryi. 

ero greater reatrictiona placed on the production and supply withio 
Btidsb territory than presently prevail. Illicit trallc would ukHonie! poliwal 
niiiportance and become a danger of no ordinary magnitude. As now 
administmd^ the Native States levy heavy dues on opium exported fro® 
their temtories for the China market, and such opium, moreover^ psyi tp 
the Indian Treasury & transit duty which in J894 wa^ £43i per chert 
of 140 lb., in 18Se became £40,^ and in 18&7 £5$i per chuAt The 
decline stated in the exports of ^lalwa opium Li attributed to Chifl^ 
production duectly competing, and snrccssfulty so, with all inferior 
none but the finest and purest Bengal opium finding a steady raarketv Thoft 
at cverv' stage the Oovorunjent directlv controls prodnedon and nian'^ 
faeture. There can be no doubt that with a commodity that bean* 
heavy taxation, an infinitely higher price could esaiiy he paid to tor 
cultivator than the amount actually icceived troiu fjovernment, were tK 
irAffic fri^e from all restrain^ts and regulations. Here the fiiat check li 
given by the prevention of the profits of produ ctiou becoming an aDv» 
to IHieit traffic, Tbc yield per acre may be put at from 6 to 8 soer^ ^ 
the profits of the cuJUvatom are not materialiy greater thsn 
eropd. It has Wn pointed out that the consumption locally of Gorrm- 
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meat opixini in rntifh !ow*r in opiam- j^oTiinf thmn in nnn-opinin-i^Tring Bnngml 

diirtricU—-a circiimfitane^ pjqjlninrd on tht supporttion that the cultivators 

AI wars retain A portion of their produce for their own consumption and 

that of their friends. Ttiia iJeduriton hsfl thpreforo secitipd to juatifr the 

belief that an average yield of 9 seers (1& lb.) to the acre woiiM TW-itoAn^ 

perhaps be more like that lUTtually attained in good leasons. Mn W. B* 

Johnson of Patna, who xxTote an account of the ciiltivatiou of the poppy, 
given OA an appeinlix lo Sir W. 0'S1iAug1inessi%'V Bet^gal 
(l&llp app^p puts^ however, the yield still higher, vii. lb seers per 
and the total value of the crop at Rs. fiO. The great advantage^ of 
the crop arr ativaneea made free ol interest i the we]la or other pertilaneiit 
improvements that become possible ; an absolutely certain market; no 
fear of sudden changes in price or demand and prompt payment for firofbice; 
while in times of Bcnrcity and Tamino it is an invaiaable sotEree of iucDnier 

Ciih^yaiioi^ ftf Ben^sf Mnd ihc Prov/oMs.—The opiuin year Banzai 

is considered to commenea in Septemljef- ft is OMirtomary to foflow puppy 
after Indian com or other lharif crops^ the soil being at once taken in hand 
after the reninval of the com. It is ploughed at an interval of evert- ten 
da^^'S till the middle ol October, when the sowing commences and may be 
extemled to the middle of NoA^einbeP+ Land in the inimoibate ^dcinity 
of the village or homwtcati Ls aeleeted for the Orop on account of its being 
higher, icjually more richly manured and more easily supemsed* It 
requires a rich darkj aandy learn. The soil is often spocially lUAuiired 
to the liinita of the coltivator'o msources—frequcntly 150 to 3CX> mamsds 
of fanii'yntd manure^ Penning sheep and goato on the field is re- umam 
garded UA one of the most satiisfeetaij methods. Nitrate of potash is 
highly eammended as a mineral manure, ^^lien top-dressed to the 
extent desired or passible, It is next partitioned off into oblong plots 6 or 
S by"j4 feet for convenix'nce a£ wesding and Irrigation. The seed is iisuRlIy 
specially aelected from extra large or highly prodnetive capsules. The ■ii;i 

advantage of the exchange of seed is also fully reeogtiiaed, and the seed ^ 

from certain localitios is tegatded oa specially good- Still, there nre no 
expert seed-produrers, and mneb therefore depeucla on the integrity of the 
person with whom the exchange is luadc- 

The day the seed is sown the land ia wed watered, and the next the 
clodA on the Aurfaeo are carcftilly broken. 8ix pounds am eonaidurad 
suiBcient for a bigha of land (3,025 so. vards]. The seed is often soaked 
in watej- the night before sowing, and for this purpose some eultimtors 
niw a hquid manuie. About a week after the plants shoot npi and 
when about 6 inches high the plots ate weoxled and thinned. Vigorous 
plants onlv are mtaiiied, and in the ffnal coodition the^ ifhould not he 
closer than T to S inches each way. 


Irrigation eammeni:^ as soon as the plants sppeat^ and resowfiiig ma^le 
in pUces where failum seems indicated. At re^n^r intervals right up to 
the maturing of the fruit, hooding of the plots must be coutinueri. but i.-um 
hss to be taken that the plants are novETi’ submerged or kept in stagnant 
water. Wliere subsoil luoiature exists, wateiiug may bo delayed until 
December, and with certain soiU tmy not bo ui!cea3ary at all 

Fiav#Hffx Mttd plants fake fioiu ^5 to ^ daya until full Coll«i?tioTi- 

flowering can bo said to have been attained. The petals, which are four 
in number, are removed the third day alter expansion- These are carefullv 
preserved and are tho ** Flower Leaves ” of the casing employed with the 
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provision opium. Same eight or ten days after the remavaJ of 
the capsules are ripe. The earliest collection ol opium in Bengal is^ tbe£^ 
fore, about the ciul of Jauuan% and may ho coutinueti to the middle el 
March. In the United Provinces the reasons are a little later, 
not being general till March and colloctinn oJ the drug extooded well hito 
April, and in the hills till June. Alter the poppy is oil the soil the land ii 
u.^ually left fallow till the succeeding Marif and is then sown with otW 
crops, or in rare inataneea is highly manured and sowm again with peppr. 
[C/. Baden^Powell, Pb. Pr^L, i*. 295-7 ; Stewort, jPh. PiaiOM, IS®, 
10 “ Buthie and Fuller, FwM and Garden Crops^ 1883^ iL^ (>4-@; Basn, 
AgrL LohEtrdaga, 1890,^ ii., 41-2; RrE.P., Ifep., Corrwg^ an Opiam^ 
1896j Mukerji^ fJandbo&k Ind. Agri., 1901,441^; Shahpur Gaz^A^J^; 
^.fdje .4dm In. 

Poir/oO^ ere—Of Molwa, for exampie, it has been said t 
mild climat*, plentiful irrigation, rich soil and diligent huabsndn- m 
indispensable. The hkek cotton soils from which annual cropa of wbm 
may be obtained w-ithout any manure are uselcsa for poppy uiitw ncUy 
fertilised. In Baroda, poppy follows a crop of bdjea. The foUo™g 
are the centres of production of Malwa opium :—In Cen/ral India— 
Indore, Gwahor, Bhopah Bandolkband, Baghelkhand^ Malwa and Bhopi^ 
war; in Mewar, Jaipur, Haraoti and Tonk, Eastern Raj|Hi- 

tana Stateis, Kotah, Alwar, Bikanir and Western Rajputana .States. .4ii 
interesting arcoimt of Gpitrm in Maltra was prepared by Sft. H- MistLiuff 
in 18fi5. Shahpur is the chief opium-grDuHug district in thn PoajdliK tb 
supplies going mainly to the chief Sikh centres of Lahore and Anmt^sr. 
[Cy. 3follison, Jezt&cwl: Ind. Agri.^ 1901, lii^, 245-7*] 

BXWACTm,^^ 4.VU MA!VUFACTl/ii£ OF OPW^> 

The cultivation of the p^^ppy yields several distinct and pajdtig 
stances. There arc (1) the in^pUeatei*! sap of the green cspeulcs—craw 
opium; (2]i the luoisture aitd soluble substances that drain froin 
upium, kiiowD as pueetca ; (3J the poppy petals; (4) the tr^h 
powder prepared from the leaves, dried steiuSn etc-^ thfiCUIKti^« 
and (6) the oil seed. The first-named three substances art thaw alow 
with tt‘hich the Opinm Department are concerned, and thcae, tberfllere. 
have to lie dealt with here in. some detaiL 

1. CfTitff —The green capsules are scratched in the 

with an instrument called the Thw consists of four sharp 

tied together with cotton, passed between the blades bo aa to keep fhem 
thirtieth of an ineli apart and allow of scratchings bebig made to a cena^ 
depth through the wall of tbo capsulo and no forthcr.^ It k 
that the wall of the capsule be never completely severedt but at tn« 
time a purely superficial scratching is usekai. The esiict degrcfl oi 
tmtioii to ftiwure the best possible flow of milk requires^ groiit 
padding of cotton between the blades is Intendod to assist in ^ ^ ' 

since the blades can but cut up to that point when drawn at a certarn* 

The incl^iona are usmally made from below npwards, mure or 
peadJculorly. By modem usage thi.-^ is done in the afternwrUj 
to Johnsan, *‘iji the hotti^t part of the day^ the juice aait 
night may be protected by the pelhele fonued in the day^ the 
ought to diagaual to prevent the juice from faUmg off in the nig 
the dews are heav)\“ , ^ 

Each capsule is nouatly lanced in this manner three or four 
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ifiter^-ab of two or thrw but sometitnotf ft may 

e^bftUBt the drug, whilo oocjuionallr aw cstri fine oap«ule iimv alford eii'ht j* 

or even tan diaohargca. Tb* opium fhJiii early so wings m thin but 
plcwtifiil, and that from kter Eowin^d araiity but of ft high 
The fiebi ia iianally di\ldod into certain portaoms^ each taken in hood 
and scratched ill owe day, the othefft in succeasiow ftnd fotatiow uwtil the 
entire crop has been eollectod. Tbk cwaiuea regular and BjTfteiwatic 
scratching which would not be attained by proniiacwcjita work. 

The drug formed is codcotcd in the early momiog on the day folio wing 
the scratching^ The juie^ ailhariwg to the inciaiona ia scraped off with 
asiwalltrowebshaped scoop of thin ilOli called the On the scoop 

being filled the drug is traiuskired to a tnata] or earthen v^I and cow- 
veyod to the famer^s Louse for further manipulatlDn^ It is stored in an 
earthen pati tilted to one ^ide so as to allow the liquid poteiea to drain from 
the more solid ejrtiact. In Benares the standard of good-quality cnido 
opium ia 70 per cent, opiumr 30 per cent, fluid. The jsMcitti ia decanted 
from time to time into another veaseh and the opium turned over fta 
oc casion arise* to facilitate the draining of! of the posetm. In tli# Bengal 
agency the standard is a little liigherp Tidi. 70 per cent, opium, and to 
obtain this condition the opium i* dried by being placed on a cloth tied over 
the mouth of an earthen potn The required further draining away of the 
piWiTQ takes place, but a* the cloth gets impregnated with opium it cornea 
to possess a mone^ value, and la purchased at the foctorj' under the name of 
ktiffd (kaphd). The average yield for each scarification b about 10 graijis. 
and a healthy plant after five to eight semtehinga may yield 75 grains in alL 

% This w the dark cuffiec-coloured fiuid {m mentioned aboyel 

tljat drains from the crude opinm in the ptoccaii of drying. The chief 
purpose in removing thia aubatante k to prevent the pKiiaical depreciation 
which ii^ presenOft oflects on the drug. viis+ it turns it black and uiake^^ it 
liquid. FoAtwa, howover^ consists of the most soluble itf the opium prin' 
ciples diswlved in ciew or mokturti: absorbed from the mtnioapherc. It hw 
a peculiar small, ia strongly acid, and contains meconb acid, ^n^ morphia 
aiul narcotine. It is less abundant during wcTitorly winds or in the absence 
of don^a at night. 

3, rp^rj/jiii—^As already mcutioued> the flowering season us x^avofl. 

January to Slarch. But here ogftin conflidiimble skill is required, since 
if plucked oft before they are rip, the capsuk ftftcrwBrdii contains much 
leas opium thou if the petal* be alloweil to luHy mature. The band is 
made to gently ore-irele the banc of the flower, tbcti drown upw[b^, 
if proper]V inotured. the petals will come oway naturally. A day is »ftlect« 
for Collection of petals when they are not nickt, aa otherwise they would 
get discolourtd. The petal* are then mwie into what ia terhuirally called 
leaves.” For this purpo^ie an earthen plate is pLaceti over a ?tlow (ire, 
and over it is spread a hojidful of pctuls-r These are then covered over 
with ft dump cloth and pad until the steam from the cloth cause* the petals 
to adhere tegethof. The thin cake thus formed U turned over and the 
ilarop pressure repeated to eusurc the union of the petab on both surfa^. 

VVheti frab tbey imve ft pleasant ftconia, raitl to be imparted to the opium 
for which the^y are subsequently emplovcd as the packing inafceTial. There 
ftre various grade* or qualities of these peUJ cake* recogniflecL and aold, 
svparatdy packed in s^ialty prepajod baskets. These realbe Rs- 10, 

It*. 7 and Ik- 5 a mftund ftccording to quality. 

855 


PofiSWft, 


Dfj WiMiJ-tf. 



RErENUE 


PAPAVEH 
OPtCJK 

^ Trmdn 

he tbufl builiLi up tb* (a stitictiire half an inch thick). The rak& ol 
«pium, bTOujjht direct from tht« icales, u now Irufcrtcd within, nnd le&( 

*ffer kaf tnoktcned iu the iwra is iiiBeri^ until thu spacfl aroui44 the cake 
id filWl up. The la vers oi leaved are now brought up over the opUim and 
compacted together until the linkhed cake looks like a Dutch chcosc in 
size asKl Ahape. It is nnw removed froni the cup aiifl rolled in a fine pouter 
of "trash."* It in then ptneed iti earthen cups of the aiae to hold it roni' 
fortobly, and carried out to bo dried through expofluro to the mn. lu dtml 
this position it ia rotained for three davs, the calw,, or halls rather, 
being oceaflionallv turned round. The weight of an ai-Tniwc take La about 
4 lb. 3i ot., but of that fully half mmhU of the M that aurrounda it, 

ExcLu* opium (known as Abknri opitltn) is inApiaaated by dirwt exposure x^xcivo 
to the Bun until it attains the rtandard of W per cent-, when it* eoii^L'itetirt Opium. 
rcaembleA wax. It is then mouldeil into square bricks weighing about 
2 lb. These an? wrapped in oiled Nepal paper and packed in bo.tes fur- 
uLshed with compartmeiits for the bricks^ 

REVEmB 4.VD TRADE VN OPIUM. 

Consumpiloa In India.^Thc excise AV^temi of the l<rt al Goveniments Exelne 
are frnmeii iti aecerdance with the Opium Act of 1^3id. To review even fiyaleuia. 
briefly the varionB enactments and methods of iiscal admin iatratiou time 
prevail in the various pro^inccA of India would, however^ occupy many 
pages* For a concise etatementt tnendon may be made of Moral n$id 
.Vatfrial ProgrtSM and Cmditton of India (1903, Briefly, th* oou- 

sumption of opium is higheat in the damp malarial tracts of Indiap where 
its use is universally be(ieve(l to be benefldia1+ It is nowhere consumed 
to an extent to occasion anxiety'; in fact, the use of opium hy the pwpio 
of India, as a tttle, Is distinctly moderate, exc^ being very execptioual 
and condemned by popular opinion. No phjBical or moral degradation 
ran ba regarded as occaaioued bv the Indian habit^^ at all comparable with 
the uAe of alcohol in Europe. The mean consumption expressed to h«d 
of populatiori in British India (including the high rate pnevalcjit in AsBatii) 
comcA to 3S gruioA per head per atiniim, and if Assam ho excludefi it k 
under 30 grains. [C/. Paperr nlaiing to CowMpiim^ of Opium in Hfit, 

Burmo^ Pan^oon Presi, fS^L] , 

In India, opium La eaten, dmuk or smoked, opium stnoldtig being 
bv no means uncommon. Aiadak is the special Indian preparation 
smoked by the lower claAses. Chandu ia a smoking raixtim niade after 
the Chinese methoclr and in India is used mainly by the Ghrnyae. Qpiuin 
is, as almtidy remarked, almost a necwisity of ufe with certain c-onimutit- 
tiES, and so much faith do the people pla« in the drug that they by no 
means iofrequently give it to tiieir hors^ when on exceptioirally heavy 
tottk has to be performed. Moreover, with llic people of India the danger 
of accnmulativc action or the e*tiibllshmeiit of A cranng dix^ not aeeni 
to exiaL A vet)' large number of persons take a daily aHowan-ce 
throughout lifCr and nei'cr show any tendency to incru^aiC the amount 
oonjEUmiod. And some of the strongest and most healthy cu-itiiniUnitieSj 
such oa the Sikhs, have to be placed in this category- . - 

intcntnl Traffic -—The returns of traffic bv therflilwayA were, in lUU4-5, lutwial 
127,509 c-wt.: in 113(1^. 130,412 : andm |90^-7; 144,255 cwt. Th^ Trade, 

distributicn from the provinres of produvtiou to of eonaumptiou 

and to the porta of export were in 1906—7 as foliows :-^Uniteil Provmres, 

«9,574 ewt,; of which 54,057 cwt. went to Ciilcutta, 13,S30 cwt. to Bengal, of 
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1,416 cwt, to the Ceotnl Piovinijes and and 271 <?wt, (a tbc Pmjilj 
Tile licit izEipartAiit ceati^ ia Bengiil, ^hSch exported 50,171 owt., nittulr 
to CaJcutt^. Thou come Bajputana ftud CentrAl India, trhich eijiwtcd 
13,500 Qwt,. tnaiDh’ to BomW town j md Jaatir the Borabaj PnaulnfT 
exported 2,&0S owt, to Bomba^r town, and these two iteraa of Bombdi 
town vupplj cor^titute the 3lalwa opinio of eominerce, 

Op^um ifei enui?.—The following atatenient of the opiiun levmt 
for five vefLTs tna^ be infltmetiTO :— 


— 

JSWU2, 

1002^3. 


1B04-5. 

luowi 

Recti pi* 3— 

£ 

£ 

£ 

Y 

£ 

1. 8fklfiA (Bengal) 

4 L3a2a0 

31,002.600 

4.076,371 

5l07&,54I 

4,703;f^74 

2. Duty {Bombn^} .. 
a. BsJefl to Ic«a 1 Govern^ 

a42,fisa 

06U033 

371.3S3 

749,125 

^,¥Xi 

mentd «_ 

15D.0411 

174365 

1 160,201 

192.633 

mm 

4, Tola! 

4,8^s;022 

4.408,436 

5,730,045 

9.021,499 

A4fl«.7ffl 

a. Less Expenditure ++ | 

1.470^ If QO 

1,046,463 

2.225,744 

1,907,065 

1.602,4*1 

a. Net Opiwn OHS'! 

tome Rei'imun 

7, Add Provinaiii Ex- 

2,243,332 

2,a4n,D55 

3,510,301 

4,054,414 

3,S7<^ 

ciaa Bev€aiue on 3 .. ; 

it&2,42fi 

735,207 

913*000* 

&91,000- 

S. Oraxu Total ., | 

3,803,701 . 

3,685,102 

4,423,301 

5.015,414 

4,4Sd^ 


* Approxifnate^ 


The eicisfi revenue on opium is composed of duty and vend Tfe 
former varies with local conditio nsp being hij^hest where smu^lbig ia iEHas 
difiicult. The average per seer in Aasaio is ^ 2S"5^ in Bengal, 
in Central Ptcivinc>e«i, Rs, 13^5 ; io Madras and Eombav, Rs, 10; iu iht 
United Proiincea+ Es, S'S; and in the Paojub, Ks* 3 6. Adding tend 
lees the average rartges from S-pS in AAsam to Bs. ll'fi in the 
Foreffin S-Blfs ^—The nnmber of chests of Bengal opium sold 
atid Oomm^ Bf. Ind., I£i06, 56j, and the average pticea lealiBed ilunng 
the six years 1397-6 to I tN>3-4p aere as follows __. 


Ye«r, 


ia07-lj^i^i^ 

laoo-iooo 

ItTOO-lMl 

1901-190^ 

i»ai-]i303 

JIKO-im 


S'uipbcFr of diHtS i Pri™ tiblained pw 
of Bvn^l. j Che«t of Bengjd* 

30,430 ! Rff. 1,023 

41,7(30 BjL 3,221 

45.:30o Us. i.sni 

4a,000 Ba. 1,21^7 

4S,DOO I Efl. 1.144 

41^000 I Ba. L4(K> 


yumbor of CImsU 
oj lUlwa 

2ft,OOT 

ao.345 

20.737 


The actual ejcporta from Calcutta and Bombay w^tt 


ExjKrtrted td .. .. 1 

! China. 


Other \ 
i Countrief. ' 

' Ybw, 

1 

j Chfaita. 

CheptA 


laoi^ison 

24,234 

14,077 

~308 

lfl1^l90Q ' 

24,547 

15,592 

2.5W* 

From } 1900^190] 

25,066 

16,770 

1147 

CaicattA,! 1901-1002 

29,508 

15*114 

13W> 

1902-1903 

30,655 

i4.m 

i,V77 

1 1903-1904 

29.705 

14.070 

4.435 


Taiil- 


41,1I» 

41*^7 

4a,tii 


























EXPORTS 


PAPAVER 

OFlIfJH 

Tnwfe 


£Iii[|>4ricd to 

■ - P 

Chinn. 

1 SirftiM. 

OihfT 

CewntriifA ' 

TdIaI. 


Year. 

CfiefltB- 

Cheftta. 


Cbepts. 





*Vi7 

19 

23^^959 



1809-1900 

24,»afl 

rf 

14 

24,923 

Prom 


1900^1901 

24,09& 


19 i 

24,744 

Bombay 


1901-1902 

17,609 

41 

32 ! 

17. Ml 



1902-1903 

19.3^0 

Jl 

fl 1 

ln,37^ 



1903-1904 

25.341 

rp 

79 

2MI9 


In couirmatiun of th«*o oMcial returiu^ of aiwi Mxportar att^tion 
in*7 now bo diwcted to the oonuoejcial tinnaActioo^ jw recorded Ln tho " 
Sea-ftoffw Tradft oiwi iVori^wii i— _ ^ 


— 

K^imber 
: of €lM«la 

CwL 

fU. 

Y«*r. 

Bengal 

Bonibay 

: 49,164 

19,377 

i, _ 

79.013 

24.219 

5,50,75,605 ■ 

2,50,93>749 | 


Bccgol .. 1 

Bombay ., | 

1 40.2 la 

j 25,419 

70,720 

3U74 

7,04,07.003 1 

3,42,93.730 

|]M3-4 

Bengal .» 

Bombay ► + | 

47,S5S 

19,009 

70,091 

23.753 

3,01.02,377 


Bengal 

Bombay 

48.933 

14.103 

71.920 

17.927 

,"^02,34,397 

2,44.83,230 

|iao0-8 

Bcmgal 

Dombay .. 

1 63.593 

1 li.tSSO 

78^695 

I9.S54 

7,10,31,410 

1,90147.014 

j1008-7 


CaatoD is the cbi*I market for the liulmn oplnin- AecoriiLng to the 
ComubGeooraVft Report for 1905, 75 pt-r cent, of the drug there used 
comes from IndisL The niinual ovemge imports by Cintou or® about 
12,000 cbcrte, or, say, about DDs-lourtb ot the tot^I Chiiiw imprts. But 
Jt is sseertained that about an equal quantity oI local opium ts smup^gled 
into Canton rid Pose and the West River iroin ^uVh'uan* Vunnau and 
Kweichow pro’^dnee^^ The Chinese driig is 4<i) per cent, lower priced Hmu 
the Indian, and can thus easily sustain all tbo risks iOturroiL According 
to HosieF (Opium Trod* o/ CAiiMf, in PAonn. i/ouri*+, Nov. 10,1906, 
the average import of foreign opium into C h i na for the ten yean ending 
15*04 was 52,127 picuk, and in the previous decade T2,2t^ piculs, so that 
for the twenty S'eara since lB85 the average annual decline baa exceeded 
1,000 piculij. ' fhe import in 190o was 51,890 piculs, or 2,875 pteub less 
thiyf in 1904. That decHne, sayi Hoaie. is due not to a decrease in opiura- 
amoking, but to an inereased consumption of the Native dmg^ The 
greatest decline- occurs in Northern Clhina, where the import has laUlen 
from 1J35 picuk in 1895 to 690 picuLi in 1905. In Central ehin*. the 
dficreaae in. 1905 was 3,740 pieula as couipaTed with 1904, In Southern 
China, on the other hwdf the figures show ait apparent iucrea^w. In 
1095 the imports amounted to 18.70B piculs, in 1905 to 25,209 pieula. 
It is stated, however, that those figorea niuat not b# taken to indicate on 
increase in consumption of the drug by the people. They aits due dueBy 
to the laet that with the absorption of the Native Customs in 1904 
the carrying trade for opium paasod to steamers and entered and paid 
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duty at the maritime citetoma. ThtJ imports, in sKort, aw believed to^T^ 
reamed itationiiri-, atid tbst there hi» onlv bran a tmtwfer bm th, 

Native tn the Maritime Ciwtoma. 

The Pc»Un production of opiiim and traffic witb Chin* u teeniiiuir 
auuming conaiderahie proportions. It in grown in the cental 
nnd csmtyl vid Bofcham, Khoknn and Kaatgnr. and abo, moa leoenth; 
by sea. The Konnanshah opium is in consequence being fredtaitiT 
alluded to in Cemtuhr /tfport^. The abipmente in 1895 w*a 2,440 chiau. 
and in 1903 they had become 4,859 cheats. MTiile often mncli ^ultrncei 
Peraifln opium has a good name in Hongkonj^^ 

Pappy Seed ffifif O/L—Biithanan-HfltniJtoil (Journ, dc.. 

l^T, 2^5-6)i obsert^^ : The poppi? { Pftprtvfy fittmHifrnfm) k 
plentifully cultivated both for making opium and ou accoant of thu maI 
which is much usmI in the awcct cakea that are eateu by the lii^iif 
^tiks of the Natives/^ The seeds form a valuahlp article of food in iIh 
difltrirta where poppy enitivatiou occurs. They have no intoricidiig 
propertiee^ but are better flavoured and richer in oil when tabu bDin 
capsuJca that have not been tapped. The are eseportei fnwn da 
^^tricte of production all over Indiap and ura oxteuaively amploj^d by 
the aweetmeat makcni or in the uuinufacttire of certain carries. Tbe oi 
obtained from the seeds is largely used for ctilinary purpo^^ the laral 
grades being employed for lubrication or burning. The take k siii 
b* a wboiesouie food often reaort-ed to by the poort is rematlahlt 
sweet aud nutrittotis^ and accordingly is greedily eaten by cattlSi In Indi* 
Ciridsipmrioti. the oil is e^rcaaed by the cold process, the ™!d being about 30 perctnE. 

Ti* Fro nee three stages are observed j— fst, cold expresaioh—a veiy 
superior oil iLied for table purposes and in the manufactars of verr lii^" 
cIsM paints ; ^od, cold expression—a lower-grade edible oil used alio feis 
paiiits and in illumination , and 3rd, hot expression—a niueh inferior ^ 
to either of the others used chiefly in soap^juaking^ The oil k reinknd! 
perfectly colourless by exposare to the snn. It is accordingly pwntiiri^ 
Buitablo for mixing with paints; with white lead^ for example, ft loi^ 
a paint that does not readily tarnwb. The price of the oil ts the 
reason of its not bring more extensively usetl in paint’makini:, as it h 
moreover a gn^ dmng oil It is largely used by artist*. Mixed wW 
aCrong sulphuric aeid, the rise in tetnperoture is from to "SO* C b 
takes about 19 per centi of caustic potash to saponiri'' it, and ab»da 
about 134 to 157 per cent, iodine. 

Leatkor (Jgn\ ledg., 1003, No. 7, 153, 180}, in an article on Into 
lood-giaina, give* the chemical composition of the poppy B«ed^ in 
be dbown it to contain 48 95 of od, 4-07 nioktuie, I7'7a alhamipm 
16-99 aoluble carbDhvdrateB, 5-09 woody fibre. 0 85 soluble 
matter, 0^30 sand, 2-97 total nitrogen, and 2*84 albumiuoki nitrogM- 

average wholesale price does not apppar to have rhii^ 
materially for some yean paiti In Bcmare*, for exam pic, it was Ik- ^ > - 
per ten mauuds, and in ISMM it stood at Rs. 35-6 for the ^me qnaEStrty 
in OudJi, eimilarly, it %As Its. 45-57 in 1897, and Rs, 37*78 in “ 
Ajmir it waa Rs. 66 5T in 1897, and Rs. 66 55 in 1901. In Lahore 
SS-OS in 1597, and R*, aS-fll m 1004. These are 
quotations—the price ia higher in non-producing than in 
centre*. ' 

^ Ja mm4 on.—Perhaps the moat rignificant feature of the fwri#®' 
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tmdft ill ps>|j|»y swi {thougli ait unbnpurtjiut ons rektively) k tbo 
that India impouts thk The supply opme& tn&inly from Ffsiaiap but 

dimiig the five yanTs IflOl^ has Htca^^lily declined from 3fi5S cwt, in Ib0i“3 
to 15J twfc. in 1905-6, the vehoh quantity bving takeu by Bombay, 

in l^J06-7 tliene waa a slight increaRe on the pTe%4oua year to 195 owt. 

The E?cPout& are vm’ eOFwltfuabJe i—lu 1900—1 they were cwt-.| Expwu. 

v*lu&l at ^;65,266 ^ in 1904^ they had expanded to 1,362,599 owt., 
valueel fti Ha. 76,43,018 ; though in 190^7 they declined to 802,615 owt+i 
valueti at Rk, 66^77,231. The price enema to iactuate very gmtiy, for 
rfhtle the quantity esportjtd in 1902-3 T^*a mily &60,23O ewt,, it tefeli^ 

Ra. 82,45,096. These espertE gi> very k:^ely to France, Belgium and 
Guruiaiiy, only a Yety Lua^nificant q;uantity to Gtee.t Britain- During 
!9CN^7/out of the total indicated, the following were the shares taken :—^ 

Fmiict!, 367,252 cwt.; Belgiuin, 326,0.18 ewt,; <^riaany, 68,260 o^t.; and 
the United Kingdom, 2 ewt,; all other countries the balance oi the total. 

Thi! shared supplied by the chief exporting provinces were Boinhay, 

526,262 €wt., and Bengal, 276,348 ewt. No fignres are avaikble for the 
exports of poppy-oiL The cake is chiefly employed as manure (see p, 771). 

PAPER AND PAPER M ATERIAI^.—The word FAPRR k D.E.F., 
derived from papyrus, the name of the Egx'ptiaii reed which afforded “* 

the material i‘hspEy used to write ti|ioii in the classic times of Eurepc. On 
this ftubj&dt Prof/ E. Hapson of Cambridge writc^i me—There is no ^ 
ancient paper pli our sense of the word) in Egypt. When people speak 
of Egyptian paper they mean papyruA.*' 

In other partn of the world various auhstanccs have ^milarly boon fjm- Sahuimwi- 
ploved sjj pap^r Bubstitutes i for exaniple, ill claMsio India and Chiral Asia, 
more especially with thp danokrit poopk. the birch-bark (Muypoltm) was, 
and to thin day ii still used for most of the purpos^ of paper (aw p. 131). 

But in the moist climtite of the pkitis of India, birch iiianuscript^ would 
of insc^^sity be very perishable, hence as a ruk they are hardly more than 
3f)0 ycara old. As they exist they are copies ol copies of enpiefl- In 
Chincre Turkestan, however, mamiscripta of the 3rd or 4th centuries 
A.D, have been found. On the pkina of India, and from lairly ^cient * 

times, the leaves of certain palms have been employed for writing on. 

The oldest of all known Ijidkn nmmucripta are the pabn-leaves found 
in Nepal, which heJong to the !Hh century a.d. The leaves most 
laigelv nsed are these of f (ok, see p. 429Ji aiid 

tUfM-figmuif ji^tbrUi/^r (see p^ 170). While being writteu upon, the 
specially prepared strips of leaf are held in the left band and the 
worda Kratcihed on the surface with a Kharp style, the Kratchings 
being iDmotinitia loaded with pigment. In .•L'ivam the aboriginal tribes 
have for ec veral centuries podt usod the Timer bark of . I ■;jfI'irt 
A Vf fi {see p. 73) as a natural writing material, a aubstauco that 
not inapt! V compares with the thin boardj of beech-wood (the material 
upon which the Teutons htst a-rote, and from w^hieh have come the words 
hse, hoc, hucke, hwh). It hoa been said that the ancient history' of China 
waa written on finely prepared strips of bftiuboo, aud that thwMs w^ere 
dcitjoved during one of the djTiastie warE. It is often, in fact, affirmed 
that bamboo a^N a writing material ia even more ancient than the papyrmt. 

Blrtar^. -i3t4:,;n (A ndmi Khci^ 11HJ7, 3+S) fumiahw rayeb int<qV94lting inlorma- 
regarding tlio oBcuil iliKiini«ita. etc.* faimd by him during bji excava^ m*wns^ 
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m^Mriimr wIifM Iswsayy mAdo JiAJwr La KuAiit apHiltm of U (ifchrurod troin OtJiw 
indimoi^ t>Liinttf, fticll m o ap^Jm of 

lis The iimierial of ihe Bowrf, Jlnctirtn^jr oimJ t^odfrey Afdni«*fi^|j^ Wm 
found hjr Wiccuof (i>«iJ»cAr, Ahvi. Jtftxju.. l-&0> 

lo Rw LkffimUy u iniKtunsof fibro* m which (nuniiO) fijri4 

(po|*r-nuilh«iTv) wortj tbo diief. ThrtO being for Lhe pdLrt in 

a^krit, wore'nol likely to hm’^'u b^vn written in Chwifl* while the preetMiw of 
r*mio fib™ in tlwil fabiiewtiom prccludH nil idOA of having luioq mndn ih 
Kholmi of anj'w-hcre in K^wl Tiurkeaton. * k 

\Vii»ner» raviowinp the inJornimtaon 1^ hiind rc^ndin^ the paper^mUlbofry 
IM«. Bay« tlmt in Inpnn iba tibre )iM b*en uwd for tlw numufiicluW of pnper 
»ijirc tho «th csntKry of oiir oth, but eulicr aHlI m T*** “J* 

tip youniF lino N of the inniboO io popcr-miiUin*, [C/. KnpwbiOlk. Xtai -<tfoli»wr 
Popitf, 2U.] Prof. tiiJle* fin * lottpr M> WirMior) rcniorklj '‘T^ 0«ll»t 
n«per (in China) wu nunJe from iow, oM linon, fiMhioR-lieU, etc- ilodipni papo** 
^iiLB 4 k firoin bninboo fihro, the luark nf the ^d 

fltniw. I can lind m record of difl^rrent Ot different ponoda. Ijl li OS- 

prwwly atotod ihAt in Sau'ch* 0 *l 3 hemp wwm tiaed for making popw, in Fokjnon 
bu[iitx>o« in tho north mo]berr>' barkn in fkiangaLJ raitnn, nti thn aea Mat llidic^ 
m Chaiikiarvg Jruik of Rmitt, in C«itr»l Clliim «jk <iad 

pufe t>ip Ptn Oea iarv o'", or Afrdico. Tha MiS. ■In- 

m-vf^ hy Htcin at HJiolnn ihtw prora tliAt fwiper manufaatnn wn* very 
poi&ibly known ilftd pnictiaed iH Fmin. Cenlmt Adda, Tibet oed Cluna many 
centuriM heforO tlaO art wae kncum in EiffopOir 

There b tw vary certein knowlodifo when the art of paiw-makintf ™™ 
IimIIii. It ia Bot mentioned by any trnatworthy w-xifer luitil tlin l-lth Or loth 
fjetltLsrc. Ftecvfilly it hoa been afftriuod in fcliA Indian public prwa that 
makini waa pmctitffd at Sialkut flgO yem ftfio. Mam Polo, toward* tha 
of the 13th waa one of the eorlirtl author* who made knom ^he fact 

that tlvB Chinoae iianed poper money, the paper bemg prepared froin tho baric 
of the nitLlbwry^ TmrtU (Cd, Yido), i.. 376,] Kubliu Khan ^ papeiv 

monay hiadfi in Pokin about 1260 a-d., and tlm* about the tuM wbtifl paper, 
aa we now underVUnd iti* wna fSrat rruide kitnwn fu Eujrope. Pii^o, therefo^ 
eapmeea no luitonlalnTiraDt Al the innCerial paper, bbt f^ply ftt ^ 
betaijf aewpted in place of gold and iilver* John Baj; (Afwf. Pir, IflSS* k.. 
ihCAliune tUt tlia art of paper-makifl« waa introdiwsed into Gertfian 
m 1470 *,P„ and be a deaoription which 14 interwtm^ from the iMt Qi «» 

beinjE auppoaed to have been rtow and inatfUCtit'e at the tiilio when |wnn4d. 

Xicolo Conti, who ^Haitcd India in the early port of eaotury. •aya, 

"The inbabllanta of Cambay akmo um papar : all Other Indi^i write on loavea 
of tr«^ of which thev mAko very boouliful booka, But they dp not mte aa 
or the Jciwa do. tromT l^t to right Pr right to loft, but perpcndmuiariy. carrytiiB 
the bna (mm llie Um to the boitom of dm pAgo** (Winter Jon«a> traital. f alao tti 
Cd. Hnkt. Boc.. IkST, aiju A little Jal« Abd-Br~Ra«ak, Ambaa^or from 
Shah Bukh. visited Indiu in l4-*2 Artih hke Nimlo Conti, went In Ujd^anngv 
iVijaiAniignrh the Mpluil t>>aix aa he »y*. of the mightiMt kEUgikm On earth. 
To-dav tlint Brent city i* * vaut min. hO part of it tnbahiti^ A»d palaCN and 
publio' building that were in pruorta of erociion am loll aa if the atocc-WorkeW 
had but mnie for tboit middny Ineoi, , - , 

“'rhe writing Pf thia peoplr. aaya Abd-cr-Itnasak. i* two kmdai ^ 
tbftv v-Ti to their letU-r* with A of iron upon a leat of tho f pd ia n nU t J tna 

trtoi'* '*Th*w ciiaractof* have no colour and the wnting laaH but- 
a ihort tiiriP. tn t)ie aecomi kind oi writing tlioy blarkiai a white aurfaoa: ^ 
ibeo lake a ao/t aton»i. which theV oiit like a jtafirNi and which they ™ 
llw lottora E thia aiona leave* on Uia black alirfaM a white poloW. which laaU a 
very loDg lime, and thia kind, of wriling ii Iwsld in higti oitiJnAlloiL 

ft la i-Ttalolnary to twt\ that ppper-makLng wna mtr^tiMcl mto Hindman 
from Ktiahmir In ttw- 16tH oentuo' *bont the lime of the Emperor Akbar, 
reuw (Pnfhiy of Kawhmif^ 3711) tolla ua that Kaahmir wm otc* famoua tor ita 
papwri whicli waa in much reqiwat in India, It wea mada from rag* mad ^inp 
fibre aiEcd with riw-water. Be then adda that it ia bolwved rlia art waa mifO- 
duced ftotn Samarkand. It ia often Mid the Arahe Iraraod the ™ the caplure 
oI that city Htid tlienw in due time carried it to Spaiiu SP abo OibbOA nwtioEia 
that the knowledgo of paper-makiitg trum lizwfi ra^a wa* difluaed ftoto Sfanu^ 
kand, and Cneaire ie of opinkm that it macbcd Me«a ift the yoar - Jd A.n. It 
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higlilj? likely that XdwU wo* ponwMMid of Ote Mme lw ir>ir ti>^g- 
ihftt bctll Statw may hjiTG derived Uj^ir ikill from Titwt or ChiiLi; ind 14: ii 
vfJrtAiia ((fCto Nkxilo CddIi orird ottiw) Ukftt paper wtw uiad in Jndi* et Init « 
cMatuf>^ priut tP iUcLnut’e time. Fwtra deltn VkUp \^2l (*1 a*^ 

aw?,?* ii-F fl^cniu of booki Uiiu^ wnritteti on pnlm-i^vns ml -nut 

on p*per/' fmd Tbcrk'cnot {TnitufU in Ind&^iQH, rie., pL iil, 

Jibo txienliuiie that palra-Ieavefi wnre twrul by the MaJabnni Am m writonpf malfTMl 
Btit Ovrngtem {Foir. io SitmU, 16^11. 240^ l« t^jin a oontury after Akbi/i tiim, 
give* eo vivid a pioturs of Uie nirfchniit'e account boolcj^ that it ia diffinJL ta 
fwaliie that lie m apeoJkixig of fully two cvtiliirkH "Th# piper-tuxiki,"' b 

nAyu, " in vulgar lue aiuong the InhbbitDUita of indUt on width they wtm, iie 
long Selirowb of Paper, eometiniH Ton Foot in Jengtlv aid a Foot bnuMi weiJ 
tijgnlhfir at the upper end^ M ni4i£ky Jun^ Shoota am the oooaaiau of tlu Wntiaf 
inMjiliFH. The Pen they write with in the ELncient CekutM# or Reed, ahoQl iJw 
ihickona of a large <!jpciaiie Quill. And Kinie of their StnndiidjW are l 13 ■da king 
and aquara and nbove an Inch broad and of uifiioient U> eaBtuin b«li 

Penat and n pleee for Ink/' Ho thru deaoribn tlie manner of writing ohBiqufiJ 
and down the Kong pugna in lUOh a laaliioD aa to euiplam Kicalo Cfmti’fl itatfnwut 
of the Indiana WTiting from tlirT^ top to the bottom of the page^ Diingtaa «£- 
pmely Bays that the Indian wriUrkg ia not like the Chinaae^ in itraigliL lioai dove- 
a-ard^ but "* from tijo uppcimoat comer of the left to the lowermoit cocur cf 
the right." The long of the booko^ however waa doubtlaea tba idea Hwi 

inapired Xicolo Conti, Htil Ovington goes on to oay that the paper iWftt in 
Indie by ita Nlickneae and Smootimefia appean jdunieg, which ia of gpdmar^ 
UBPi but that widch tJiey write upon^ either to the Fmperor or PorWMoiMr 
eequeace ia gilt all over tlie Nirface, aa oura ia on the Edgea.^' 

Ironaide pulM^ved in I 774 txl v^t OU i nbridg, ed. ilii. S0G> 

an intereeting aocolint of tbe Indian pAp^'f iftimufaeture pntociw^ in hii day 
The matariai wm aan hAmn {<'4np|fTJirrlMi j^rurm}, but for pihper'Oiekuig 
itip«k clolhea end beta, made from the mn pleul were prefcir^ te feeHo iiht% 
pmumabiy be^ailee of their cbenpneoa^ Tlieae aan rajpa Wrre cut u^ into «m 11 
piecea, mactratorl in water for a few day* (geneniily hve}, w^alied in llw dvcf 
in a baakot^ and thrown into a jar of water lodged in the ground; dsa wa(C 
being atnuigly Impcvgrialed with a ludvium of ‘'JHufjpt-madlfi" (erode carbom^^ 
liodlt)' aix purte, ^md quickliine seven jmru, " After rcmiiining In thia italed^ 
or ten dnya, they are again wiudi^ed, And while wet broken inlo lihres, by a fiampp 
mg lovcTp nod then oxponed to tho mm, on n olcon tejrnee^ built for lliii 
dfirr wbicJi they are again aieopAd in a fronh lixivium as before. liVlrifi tkiy 
linv-o undergone thnw oparatjon* ot tlihi 


I kitiil Xhtty are lit for milking comxrn bro™ 
, they ore prepared for m&£i>g 




tokmble wbitenew.'" TJw pulp tlius produced i* tjdten up on a fliie-wiffl frinii 
juat turn ki ilie EngEkJkh manner. _ . 

Niabot [Burma undrf Bril, BuU and Br/m. 1901, i., 3fl^) tha 
mnnufiictUre is now continud mainly to “ 1 lie prv|iiifat|on of poru^** W 
ftlntt* Uaod at tbe monoaterk'Jv and of umbpcllaa. " The inner fibre of s*dt bwaw 
flhoota Or The bark of the moAibfrtjjr or poper-miilborty ( 
being pounded into a pulp with wntor* and Imlf it* weight of U™ 
adiledp it ia boiled with wai^r until notliicg but the pulp ia l&fti Tm* P p™^ 
and apreud thinly over a ooarae cotton miialm fmmnwork, and allowed ^ 
in the sun. It now form* 11 rough grey parcJmienl, mboUi a 
which li folded up in altOftjalLug fol^ of about nine incihiMi wida. 
with finely powdisM^ charvroiiJ ^ItisL mixed in gtutiuLiii* licfrwalef it w 
fnr being written npoii with peniriis of at«atite or etinp-iMione.^' Tba 'S5 
in the manufacture of Burmeee lunbmLbja i« an Jinportunl hraueh nf 
induatiy^ but tmforlunately the artiatic indig^xioiui pap® umbn?lla 
being iiiaplafed by the cheap Eurupenu articTe^ and tba uMiking “IL* 
umbrellA pn|Hiir ia uccordJcglyr rapidly^ bo^fming a tiling of the paa*^ 1 
ayatfflU of wKtmg on btaek-oolourod [MutebCHUrds (paratei^lreOAUa AmvM 
atory of the peupLe of the now lout otjipiro of Vijaionagiir («» ^ 

on bhude «itlldiiiceH with a aofL aEouc. Tliu ni [.pjjoaed cloae ailimty ff ^ 
people to certain of ih* Huitueae nicea giw* nn mterewt to tbi* 
atauoe tflat it might not olberwt*e ht auppOiod 10 ponH?*a. In Japou*pai^ 
is very ancirut and the plunt cbially tiicd ia (ji* in Burtiial the 
dspaa«Mi*|Wr Tlse rCAder wlU find Hein^a ooOOiUlt ol JamwMa paper-tnakijig to* ^ 
[Jndufi. of Jupan^ IbtliEj 3^d^4l ^3. 
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F’APER 


Pa/yer Manu/mciafit.^Th.^ Nfttivfh Bj-t at paper-inaldiig in IndiA 
ifl v«ry maoh like tbat ol ^&E3-blowiiig : it <;Ok^t6 in rn-maJdug wiat# ^rntMag. 
piper' In i ooitntn' teeming with Ebrea, it: ia Burprising that the question 
a goi>cl papnr mat4!riaL has not bean ifttiaflltitorily dctomunod. And 
tlu« theme seems to be oofsstltntly mvived by residents in Enrope who 
overtook the Lnmienae aiKe of India. A few hfi4ldJod miles are of little 
concent in most questions, but with paper-making tfAnsit freights soon TnwiUObur^ 
kill the pTospftcta of supplies. Then again the cost of land near the centres 
of trade where papar mills are usually built, precludee the p^pecial cultivation 
of paper stu^^ Moreover, as paper fibre ^ b ke esparto^ must be fit for alnioa t 
itnm^iate immersion in the vats, paper-maldng can never pay the coat 
of separation and preparation, however simple and ineipenaive. No 
fibre known to commerce can compete with jnte in point of oheapniiBs, 
yet the paper-rnakora can aSbrd to purebaae jute waste and jute cuttings 
only, tfo that but for the demand for an altogether different pnjpoae the 
pi^r-maker could n^VQT procure jute at all* 

The two most important paper grasses in Indiaare bhabaf (/ ftrhitm if in. 
p. 694) and munHSttechfirum, pp. 9^9-30). Thw are now being largely 
used by the Indian steam-power paper millB, the supply at a remunerative 
price being the chief obstacle to their further utilisation. It has beeis 
demonstrated that bamboo (pp* lO^lO) adords an excellent paper, but maitM. 
practical difficulties exist such as the coat of the ohomicals reqniredp and 
the fact that the w holcsalo rGtnov&l of th* young ahootSp which alone ore 
Bsrviceable, injures the stoofc. It accordingly has to be added that, at 
present, the most valniiable paper rnfiteriaU in India after hArt5<tr and munj 
are old rags, waste gunny bs^, waste jute and sun mm, old paper, etc. Bj«i. 

Whatever may be the source of tho D&llulesc, it has to be redneed 
to palp, and in most cases bleached. If rags are used, a preliminaiy 
dusting is essential. The material is then boiled vntb alkalis; in the 
case of grasses, such as esparto, a lO-por-'Cent. solution of caustic soda 
under a pr^nre of 10 to 50 lb, of steam is required. The pulp thus 
obtained is then washed to free it from the fesMu^ alkalis, thoroughly 
pulped mechanically I then Loaded with the mincEaL siting material 
aud coloured as desired. This U known as the and to ooiivert 

it into paper a fine wire cloth is paa&ed through tho trough containing 
liquefied pulp, when a film of tho required thickuess is nmde to adhere 
aud is mniovsd^ This is then comprcaiod by being passed hetween rollers 
and, if so desir^j is sised with gclatincr and Wtly dried ofl by being passed 
between heated Toilers or oolonderu^ 

[C/. Morm Canwr Ltti,, Artt. 1805; Crem and fievsa, Tr 

Fcitpcr-fnali'fld, IWW ; Blcimt and Blaxam, CfceJ*, for £a^n. md JlMKk 

344-7 i JuHufl Hobntf, CofUoe L«#., 1003-3 ; Chm. Appi. AfU and 
vij-, 313-^2 1 Cluyton BoadSe,. Chaptm opji /^opfr-nwtr*#^, 1004, i.; lOOU, fi. t 
Hanmuafrk, Micro, Tt>tiL Prod. ftVintoqrj and Barber, traML3^. J007, ^^4 S Btiahb 
mmn, Eapario/Ur l^ulach^OnlafrwkSn f^r PftoMscr, lOOi, ^O. I ^7-] 

Paper /f/s,—The first works for the ijianufacture of paper organised Mill#, 
in EngUad data from 1688, and thw were establiabed at Dart Ford in 
Kent by a German jeweller^ John Spiefman^ who was knighted by Queen 
EUa^beth. A tsentuiy previously pumilar works had been erected In 
Spain. So late aa 1600 coansc brown paper ouly was made in. England, u-Md^mha^ 
the supplies of the finer white papers being obtmued from Fnaoc and 
Holland. The war with France occasioued such a rise in duty that a 
fttimulua was gsveu lor the improvriueut of home production* But an 
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Act o£ FarliAiiKiDt tad to be paaaed before the dceirvd impmvwHWHii 
becaioe possible. The fuat white paper made in England prodiiCfd 
by a ^fr. Jamea Whatman of Maidatooe. Sooiip boweverp Englimd 
rapid progress, but bo kte even as ISO! Erkgliah paper was eel^ljluuid- 
made^ 

The ixet ofcasion on which cotton waa used In England was in tin 
manufacture of paper^ Ootton pnpitr Bupeiacdcd the mare E^epHudivf 
purehnient of prerioiiB dates. Mention la made of cotton paper ia 1102 
(Maciplieiuoii, ^nn. CoRua.;^ IBU^, K {many paeBAgett]). It h aft» 
affirmed that Utien paper appea^ before that from cotton, bnl thtre b 
no very aatUfactory proof of thit opinion^ though it k quite likely tlut 
the diBcOvery of pulping fibroua muteriala may have led to the use ef liafQ 
nod Dottun ulinoat aimultaneoualy. [67- Yntee^ An$iq>t app. A, 

383-8.] One of the earliest detailed accounts of the Native niethodit of 
paper-maldng in Iikdia w purliops that jjpven by Buohaniia-HflniLltoD 
{Stat. A€c^ Dinaj.f 272 “3), the material used being jute* IMor to IWO 
India obtained a large share of ita paper supplies from OhiniH About thit 
date interest was arouBod in the subject, and both Hindu and Muham- 
inadan factories for band-made papers were eatabliahed all over tk 
country. During Sir Charles W^ood’a tenure ol the office of Seemtarj d 
btate lor India^ an order u'as iaaued for the pmehaae of nil the snpplMi 
required by the Government of India in Great Britftin^ and this thie# 
book very serioualy the growing Indian production* 

It h not very certain when paper mills were established in India 
The expreosion "SerampoTe Paper” is med all over In^ for a par¬ 
ticular claw of Native-made white papnr. Mr. D. M. Traill i^vTotep wse 
years ago^ an interesting account of paper-making in w'hiish he 
briedy eome of the historic facts, wpccially the chief grades of paper 
firmii concerned in their production (Ind. For*, 1891, jvii*, ^ 

them teiJs m that the capital engaged in the paper trade is nearlv 
million pounds, of which threcdourths represent plant and ono-ic^^ 
working capitaL He then concludt^ii with a brief notice of thE Iiwliaft 
uiillsp in which ho refers to the fact that a paper null in Seranipore wi* 
the pioneer, and adds^ w'c well roeoCect Beciiig the silent otid 
mechinery as far back aa 18134." , 

” Tbet® are eight paper milla in operation—three iri tbc Bonier 
Prcsideiioy^ four in Bengal, and one at Lucknow. Of the flight^ two ^ 
private ooncems in the Bombay Presidencyp one of ■w-hich bos 
the capital ilivestecl. So far as information ia obtainnbk, the total 
invest^ amounts to Es. 67,33,000 (of which Ba. 57 , 63,000 are i^d 
besidea Rs* i 1,^07,650 debeottirea, and sbowis a decrease of 6 
pared with 1902, owing to the reconstitution of the Inipcrial i 

at Katildnara as a braneb of the Titagarb Paper MLila Gompauy^ ^ 
ilortt of the white and blue foolscap and much of the blotting 
paper^ and envelopes used in the Covernment oflicea are 
from tbe Indian mills. The total quantity of paper made in 
45 millioD pounds, and Us reported value Rs. 61t49,446^ The 
4,266 persona. The capital employed hna been doubled in 
since J8S5+ and the pnxiuction and number of persons empkyou 
increased about fourfoid. Two of the larger mills in Beugal 
no diAddends for five yearst m they have been unable to compstfl .. ^ 
fully with the cheap wocKi^pulp paper of at tractive appearance ^ 





yORElON SUPPLY 

lAT^oJy itiiported fiuJrt (An* aim/ Comm. 8taL Br. Ind*, 

lix.)* 

Trprfc-——The t4?tftl tranflactions by niii aimJ nW m pftpsr 
fknd paste Ward aEiitjunt^ iii 15)06-7 t« 467,^ cwt. Tht cbiaf erfxfriimg 
centres worii tlic Previoise of Pengal„ 2M4^^ cwt.; Bombay Mft-port, 
y7,116 cwt, ^ Calautta, 61,121 cwt.; porta* 31*630 qwt.; the 

Uuiled Proviaoas^ 20,105) owt. The ehiof importing centra ^ere QJcutU, 
I(S0J02 cwt, p the Paujdbp 60,569 owt.; United Provinces, 40*530 cwt.; 
Bombay* 37,916 en-t. ? 21J36 cwt. By axui, the retonui are 

given in rupee valiiejf- In 1606—7 the exporta were vulnod at Ka. 11,69,766 
and the iniporta at Ba. 9.05,237, Bengal exported pfti)et to the value 
of Rfl. 11,56,510; w^hilo Madras iiuporfecL to the value of Ha. 6,50,2117, 
Ikiiiibay* Ra. 2*06,866, and Burtua, Ha. 20,121. 

£;riri^f.-The Ksi^oktss freiii Iiidiit of inannfaeturfMJ imper aiiujunt 
te little. For the period I90U-7 the total value of mahuiaetured papfia 
of all nortd* ineltidittg uastuhcaix), wuis aa fnJlowi1900-1, Hs. 78*227 ; 
1901-2, 1^5. 53,6QS; 1902-3, 42,603 ; 1903-4, lia. 26,761; 1904^, 

Ka. 28,350; 1605-6, Eb. 13J03; 1906-7, Ra. 6,607, In 1900^7 the 
total was iiusj-ie up thus :—priuting paper* Rs. 5,883 ; writing paper and 
Envelopes, Rs. 167 ; other kinds, He. 507 ; p 4 lstflbttflLrd, Rs. 50. AlmOfit 
the whole of th^- printing paper, writing pap^ and paateboanl go from 
Ben^, BUil ordinarily of other sort* alao* bu t in 1904-5 Bam bay supplied 
the iarg<ist share of writing paper. During tbo same perioti tlio export 
of rags attd other materials for paper luaniifacture showed the following 
mnrns 1900-1, 21,683 cwt., valued at Ka. 70*833 ; 1901-2, 26,321 cwt., 
valued at Rs* 67*840 ; 1902-3, 13,431 owt., valued at Rs. 46*490 ; 1903-1. 
9,077 cwt., valued at Hs, 34,705 ; 1901-5,10,248 cwt., valued at Rs. 29,543 ; 
1905-6* 19,831 cvrt.* valued at Rs. 83,870 ; and 1906-7, 12,501 cwt.. valuwi 
at Rs, 67,412. In^ also re-cxportB quantities of manufactured paper* 
and in 1906-7 these were valued at Ra.76*614. 

The IwroaTs of papuTi on the other hnnd, are large, and in late 
veaM show a ellght increase. For the period 1900-7 they were valued 
is follows:—tSOO-l, Rb. 45,29,996? 1901-2, Rs. 52,71,6,34 ; 1902-3. 

Hs. 52,48,058 ; 1903-4. Rs. 52,18,396 ; 1904^* Re, 64,37.388 ; 1900-6. 
Rb. 70*48,978; and in l9Q6-7> Hs. 90,11.105. In 1906-7 the total was 
made up thus [—printing paper, Rs, 28.33.632 ; writing paper and en^ 
volopts, 115. 22,66,714 ; other kinds of paper, Ra, 25.75,306; pMto- 
hoard* 3,35*393, The larguat quantities oomo tram the Unltod King¬ 
dom, and m 1906-7 these were valued at Rs. 44*06*312; Irom Oenimny. 
FU. 15,82*445 ; Austria Hungary, Rs. 7,01.525; and Helium* Rb. 5,66*638. 
In the same year the importa of tags and paper materials were vmluRd at 
Rs. 86,173. 

Aa shewing the value of esparto grass as a pa^-making matefid, 
it mav be mentioned that Sfessra. Ide A Dhristie. in thdr monthly circular 
of September 16* 1907. show that for the years oidiiig August the im¬ 
ports received by Great Britain of that grass were in 1905* 190.503 tons : 
in 1906, 186,242 tons ; and in 1907* 192,806 tons. Needloss to say, India 
imparta no esparto. The British supply is mainly Bpaniah* Algerian. 
TunlBian and Tripoli, and the prices shown range from 2s. Brf. to 
£5 2a. 6d. per ton. 

Pspor 'As alrwiy set forth, the clucf coupideifaDoiis m 

ihfc* ^^'la■tituk of pap^^r material are cost at the mill and eniuitancy of 

867 


PAPEH 

Trade 


TradB* 

tnlimt 


KKtVPMl 




Iniporta. 


Mrntotimlm. 




P ASP Alburn 

SCROBIC U LATU M 




Vwl 


B 44 K 


nhliJ Ibdloq 


d:ejp^ 

vi# pt. 
lll-l. 

Xoda 

Millot. 


FAPEH ANB PAFEB MATEKTALS 


rappljr, TLe chief mAteri^ are accordbgJv rags of linen ot co«m- 
eaparto, munj and tA^jfior gtaHMsa ■ in the fottn of spiniw" wwte- ^ 
hemp in the form of irngmente ot iiaed rope ; wood ; straw ; jute wist^ 
and old paper remade. Hanausek (Afiero. TasA. JW. (Wkton 
Barber, tracald, 1907^ lOQ-2) gives the following paper fibres 
rage, hemp, cotton ragi, juto, straw, esparto, niwse, judr, wood, ek 
Paper [ss may have iiifotrad froin the hriftf aceonnt oi mamilActiiA 
^ven above) Is UtoiaLly a felted fabric composed of vegetable tvMm 
iibtils, ViJum the £bdls, of which it is proposed to be made, axe cameDld 
together as in wood-, they must be liberated and the raw nuteHal thin 
redqced to tho oonditfon known as “ half atu^** and finally "pulp/' Id 
this condition, when doated ont in water, sUowed to settle over a imnat 
^d the water drained away, the fdting of the fibrils takes place and pi^ 
is form^. Obviously, therefore^ the leas bulky the raw material the ^ 
cheaper its transwrt to the oulL From this point of view, the ad^untafes 
are entirely on the side of wood ; it is compact, can be transported eaiily, 
mora especially if a waterway connects the foieat with the mtU, and 
requires no oxpeniaive storage. Bnt the pulp obtained from w^ood b ei 
a y&ry difiiurcnt nature from that of cotton rags, so that the pdrpofle for 
which tile paper 10 ^ be used comes in as a governing factor in the seleciJaD 
of the crude materiaU 


The following ars some of the chief matoHala used in ths macu&witflre 
of paper in India :— 


HeLicteras Iiora. 
HibiiCuj eannabintLi. 
Iseh^mum angiutifoliiiiEL 
Musa sp. 

Optmtia Billenii. 

FhfEiLii palndesa. 
Saccharum anmdiriiwniii, 
Bansevierla zayknica. 


Adanionla digitata. 

Agavo ip. 

Antiaris uaicaria. 

Bambuses, 

Brdussouetia papyiifera. 

Corchoraft sp. 

Crotalaria jnucea. 

Daphne cannabina. 

Edgewcrthia Gardner!. 

Several of Iheae will he found discuascd in their ruapecllvs places is 
this wort; for the othera the reader is referred to the DictiOTtunf (vL. 
pt. i., 107-9), The chief onesarr^ and ^VirtAfirnui, hutwitli 

the Native paper-makera of tho plains of India, the ran hemp (fV'uN'* 
tarUi) and the hemp-leaved aro the nioat ijaportant, and ^ 

the hills, and afiord the so-caJlsd Nepal pafi^+ 

Sir Thiselton-Pyer ISSB, SJ-4) waa instriiraentsl in drawuif 

attention to the fact that iii Siam the bark of the tree 
is emplojod in the fabrication of Native paper. The tree is plesitifol b> 
many parts of India. (See Alknlino feLths (pp. 55-6, 5S); AI!S^M 
Jicqnemontii fp. 15 ); Agave fp, m : Aqnilaria Ipp* 73^J; 

(p. 60) ^ Caryota (p, 286).) 


PASPALUM SCROBICULATUH, l.inu. : FL Bt. ^ f 
JO-11; Datliie and FWIer, Field and Gard. Cnpt, ISSS. ii., S, t. 3^ = 
Duthie, Fcdd, Grass, N, Ifid,, 188S. I; Lisbott, Bon^. Grass., 
and t.; GiLiMr?rE^ The kodo^ kodotk, kod^m^ kodra^ kodod fiAoip 
hari^, pakodi, mmya, hraruga, etc. An erect annual graaSt tis^vfr » 
India, extensively cultivated during the rainy season. ^ 

Atjtit .—Betizmi Tjuiicr thin cirop are n^'iulmble dzJv fer BorriHityi 
IUOfl -0 them wore 264 , 0^2 acres, in Oufajet^ KatnAgM, th» 
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PENNISETUM 
TVPHOIDEUH 
« BulniBh Hillvt 

Knnkiui Olid ihP Gh^t pwrta of lln? Dflccmi. In tbo CwiLral ProvinoM the fln» 
ir^eeupicd ijt believed to be gztilitor tlym in lay oUw pert of Indf^ kml it “ 
letumed •epenitely. Toft*ther with ibiilAa (f*niili-rt»« it la 

on flTOft of 2,010,^411 acroe. In the panne in the United Iwvijn^av 
jivrtf# Pff Uid nther tmelJ millole ^*vwed LO30J01 ecr«. In a™ 

garden Crirp* it IP Ptnted to be RroWtl lijcn» eitonPiVely Uinn nny other mdlet in the 
United Provinew, and over n portion of Uir« pro^lnr* it i* the fnvomjl* 

crop ftyt ilifartar outlying lAfidP, thii ia C-hEofly on ncoounl of Uije roedmow w^tli 
whii^ it gmwH on the piKrtrt of aoiK not on acoonnt of Iho quaJity of tho tfraiii. purfKiiL 
Sowing tnkoA plAOO flt the noninni[?nociment of iJw xminP. rtt Uio rate of 12 In 20 lb. aoume. 
peed to tho aetf^ nod Uio arop i« cot in Ortober, It ip either j^nywn iilono or fin 
iheBodb) niiaod with cotton, end in the IWrt4 Divaaon With dai (rwJ-i 
Chreful weeding ip roquinsd to pmuto a good eullnrn* which it eeUraated 10 to 

—Of Bombeyi BiroUilrtia {Tertbooh /ndr i^!?ri-+ 04-^ OultLva^ 

oheervoe thnt the tton ii important In the fforSdu Aoilt of the Knin riiaWct «fi4 tlon* 

■imilar mUnvukl »il* m Borodn. It ifl nevw g^wn nJano m Q^a.%, 

miiluxe being iMiwr Off ™ ipJibJdi n^tpUwL 

(rtmbirt) If properly mnniimL the raiatu^ mny 

be groHTi yoor oJtOT year in the Mine Bald- In Iow-l>rLng diiialp flol^ ne* mxel Cnipp. 

end iodrw kto grown togeibor, the miitiirt being known na In plWj 

perotoiT tilinge tlio bhwi^ hnrrow {karah] ja wued to looeen tbo Mirfmoo i01 and 

nrtrpikro a friftlde. aWlow awJ'bed. 'fho teed i* lurrowud with the ^roo'oonltnfwl 

dfill (h»r/Zrt], and tho tred it jniied hofore towing in about the foUowing pro^r- 

tiejiP J2 lb- bodra : 2 fb, funrr; i to | Ih. fed ; | lb. avMdJ. After 

tlio field ip k^'olled, arwJ the crop should MibeequentJy Ijo weeded ohm ip about 

a month or six week* and builnck-hood two Of tliree timOUr [t ip ripe oafly m 

OotobcT* and r«np«i with « iioWa, tied inlo bundW, and threplwsd by Ufilookp 

HI the tiffuej way, Molliaon gfi« the outturn of n good KAim crop ^ folloj™ 

Wrta 112 Ih, aeedh ^ Ihw gram per flflTOv 1,304 lb. •*mw [ fu«r {4 Ib, 

Ih. grain jux ocn?, 2a£ Jh, efemw ; hil ff ST™^ P*' ^ 

of cidtivation bo crtiinat<» el fU. 23 par nrae^ . . , u j 

Though iweil m FdOb by a hvrgo number of j»opk m Indilii the gram oniittol bo Food. 
COlMidowd <1 wMoPomo articto of dirt, ftud in loino MHOm «mt#urui « poiMMUP _ 
nuroolic prinolFJe. In Gujarat Iho poiponoua and non-pOM»nou* grftinarc known 
in iho bar-Affl aa -iiivd miiiu repipootivriy. Dump rtoudy wenthur townplP 

harvuL tune,, a damp eeawn and damp eoil art P<wd to produce poiKmPuP kadra^ 

Leatbcr MgHL I1MU No. 10. 3T0: 11503, No 7* l&J. ISO) c™ the foUo™R 
Olinlyau of the groin:—mofStura, S OI - od, 3 30: albaunmnidp, B &l 1 
carboliyYlratM "O-Ofl; woody £lbrf% B'47; polubla mitirroJ mattw^ : wind and 
pilico, ; total nilrngrtl. I '00; nlbumhuaid nitrtgrtU '93. [Of. ChiiKh* Food- 
drain* cf /nd,^ ISfiO, 3^40 : BaPU, jffri. Luhardo^n, laoa pt. 2, ^ j FA^rm^ieff . 

Ind., IH03, hi., 3fy»K 1997, L, 117-S s MukorP; 

Ind. Agri., 1001, 3ft-b 239; Stantlim, /?rpl. l^nd Rev. SrftL Btiul, C. Frae.* 

1001 ; Crop Fxp<r., BouiA.] 

PENNISETUm TYPHOIDEUM. idcft. ; FL fJr./mA* vii., 82- 
9; Duthit Fodd. Crm«. aV. ImL^ 1888, 18; Lisbofli Mmmb, frraw.p 
34, and t. ; Pmin, Ben^, PhnU, 1903, ii,. Um j P^idHaria Mptmis, WiM., 

Lhitbte And Fuller* FiA^d and Owfd^ L. 30-2, \ Oramin^Ai 

The Bulniali, Ciimboo or Spikrtl Miltift, hdjm, iahra, jdndhan^, 

ifndhttf fciftiftd. ganf^it, loj/ff-lif, matfftrt, etc. A tail erect graA^p 

6 to 6 feet highp probably of Atrican origin^ 

eVLTiVA r/O.V-— Thongb ftown to a lew cJCtent tbati fuar (.soi^/ji#wi 
i(;a exiltivation is gtmgrapbically very timilar and compriM ei- 
t^nsiw trad* in Northoni^ Westerti and Southern India. The followuig 
wftrt tho acreage^ in BiiHsh India during tho three yoarH. ending 190G-6j-— 

I4,ia7,482 in Ifi03--C ; 10,369J65 in 1904-5; and 11,630,710 in 1005-0. 

In the Native Staten 1-1,382,473 in 190^ ; 1.305,44& In 1904-5 ; and 

893,949 in 1905-5, a o i 

B^rtgaL _ This crop may be dosmbed aa ujiiinportaiit, tha areo fluotu- BenEaL 
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Btin^bfitwcwh 50,000&nd 60,000 acfcf. Arconib^to Mukerji {Hfindhookltfl 
-4|7n,, 1901,259) it is grown on poot, frc«?, dry, Jiandy soil. \T!!sge id^a 
Minctbne^ used as m&tiurc.but no irription ij ncqui^. Itisaown at tliBttfcl 
«f J Illy at a rate of 6 to 10 l b. eewi per sere, Harviwting takes placein OctoW 
an d November, and t heouttumof gi™n amotmte to from fW toSOOlb.pericw. 

Uitiied Pi^vfnees —Th^ area m 1905-B amounted to 1,792.526 
In and 372.84^1 in Oudb. In Agra the largest areas occur in Binisiffl. 
200,645 a™; Agra, 186,787 ftcres : JJoradaWJ, 166,014 oem; Etab] 
113.956 acres ; Allalinbad, 95,905 acres; BhahjahAnpiir, 99,049 itf?ss; 
Bareli, 87,746 acres. In Ondh, Hardoi, 150.771 acres ■ Unao, 59,739 serw: 
Sttapnr^ 47,884 aertos ; LuckIlow^ 36,588, acres, etc. According to Ddthte 
and Foller it is a Unsrif crop, BOwn a little later and reaped a little urikr 
tbnn jtidr ; is accordingly a useful substitots when sowing baa been deTayrd 
through floods or fajltixe of the raima until jvdr is impossible. It is iswlr 
aown alone^ but geiiemlly mixed with the oame minor crops os are pom 
with /tidr, except that Linn,) lii usnaUr rs- 

placed by imth {I\ It generally occupies poor, liiJit 

^il, and retires less rainTBl] than /tidr* It la never mannned and rai^j 
irngated. The land ia ploughed one to four and the need (mked 
with that of the aubordinate crops} sown at the rate of to 3 sews per 
-acre. There should be at least one weeding. The grain ripens towadi 
November, when the hcarUt are cut off and carried to the threrthiag’flMT. 
The cost of cultivation is estiinati^d at Rs, 9-8a. per aerv, and tts cultum 
varies in diflerent localities from about 5| maunds of grain to 7 maiuxk 
and the onttum of dry fodder about 30 maunds. [C/. Agri, Ltd^-, 1695k 
N o. 17,233 ; Kevill^ Jhst. Odr. £/. Prw.; Cau^pore Aiper. Farm SrpiM.] 
Cant rift Provinces and 0€?rari—The area in 19015-6 wsj 40.668 oerts 
ill the Central Frotinces and 55/188 acres in Berar, In the fonnet-"^ 
Niraar, 22,146 acres, and Narsinghpur, 11,470 acres; and in the lattif 
cnl^vation is almost entireij in BulrJaua with 46.080 acres, 

Rsjpuiana jiurf Cjcnira^ indla.^Tha crop is grown largely in thfl 
Native states, wpecblJy in Alwar^ where in 1305-6 the area was 221.604 
aerps ; Bharatpur, 19S,465acrii»f; (Iwalior^ 184326 acres ; Msrwar, Ii-TS,^ 
acres ; Jaipur, 79,093 atreo ; Myaorc, 39.944 acres- In Ajmir AIenrani tb 
aroa was 32,043 acres. The crop is sown at Uio same season m 
(J une—July), and on dry lamia only. The average yield is EStated to be 
1 73 rwt, per acre. [CV. Watacin, Rajputtina Dist. 6’oi:.. 1904, h, -L. 

Panjsp nnd Norih*WMt Feotri/en—Bdjra is largely grown ^ 
distriets of the FanjAb. anil in the dry elevated tracts soutli of Rawalpi^ 
it constitutM the principal khanf crop. In J905-6 the area wm 8^.™ 
■cms. The krgeat shares are as foliowa ;—Jheluni, 108,684 acres; Gnpt. 
103,624 acriss; Ka walpindi, 94,766 acres ; Attock, 68.357 acres : 

86.091 aores ; Hisaar, 64,3^ acres ; ShAhpur^ 55,746 acres ; Delhi. 21|015 
anreft; Kohtalc, 13,219 a^rea. In the Korth-West Frontier tte «•* ■** 
71,305 acres, mAinly in Koh&t. Dniinp the year under letnaw 
Rorioiuty declined. In tbe dwtricts of lEssar. Kohtak. Cnrgfen. ^ 
and KarinU it fell from 1,130,574 in 1904-5 to 169,116 afire 
The avBinge vield for the vear 1901-2 waa 407 lb. per acre in the Panj®- 
m Ib. in the North-West Frentier. In De« GhAzi Khan it ts ^ 
important crop after wheat, and in the Eawalpindi dktriet 
of the auhinm harvest. It thrives cveiywheia in the */ 

base of the Salt Eange, and in untoward years is usefully replaw V 
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huUratit) or some of tbo pollel- In the 
ttrivea best on a sandy soil and h tlunly sowii tho lirat rwnJftlL 
miied with tbe Mud of lomo miwU pul**- In KobAi ii ii between 
April *nd AuRust, and i» the prineipal khanf ttop on tl« ^ 

unirrignted) land* of tbe district. The orop » (psticmlly cut in Octo^. 

In tbe Bnnnu district it is largely (trown on tbe stiffcr ^ » 

sown at the rate of 2 to B SM« per acre from tte <»* *, 

end of July. Tbe fiist-«own crops npen about the middlo of Au^t, 
and cant arc plucked as they ripen till early in December. [C/. Dwt^ <?«- 

^"XrtiA^nrf ^nd^T^arta in J905-6 was 4,354,447 acres in Somhaj. 

end 867,4i06 acres in Sind. In Bombay tbe largest areas u'cieAbmait- 
najmt, 004,590 aerra: Nasik, 808,409 acres; Pooiva, 

Kbandwb, 583,086 acw; Batata, 366,940 ociw; Bijapu^ **''*• } 

Kaim, 218,159 acres. In Bind, That and Parkar, wtb 400,033 acres, ond 
Hvderabad with 338,221 acres, aro tbe chief localities. . 

Mollison savs it is entirely a rain crop, occupying the lightw d^np- 
linn of soik in all districts of moderate rainfall. The crop does h^t wben 
the climate is rnodcrntcly dry and when the monsoon comes m 
wi th plenty of su nsbi no bctn'cen tbe sbowen. Except in pa^ o 1 ‘ 

it is nlwaffl a mixed crop, and as such may lie grown eontinttonriy on the 
same land. But rotation is also frequent. In the lighter soils of Kbamlmb 
it ifi coruiiclpred ^ good preparation for lomii oottoftp In tlw aantiy aoi 
of Kaira, Ahmadahatl, etc., it is lotatetl with Wni 

rninfUM), tundhia {Sntvhtfm Mrttiur), }«dr (Sn^lhitM 

In the light soils of the Deccan it is rotat^ with jtdr, " 

the Deccan the enhordinato crops with bdfra hdjrs I* 
separate rows of lire (r’frjViHii-and a 

tttabidi {/ftlj/«rtfs ertmiff 1*1 etc. In C.n]arat the most 

cutiimnn snhoidinate mixture is perennial ro=i cotton in rows and uBifA lo 
amongst the tojrJ, but two or more of tbe foliowreg may also 
ordinrte crops, vis. may 

ynirir, (nr or tuwr (f>«Vfn*f« fjirf.rris), iwreium and sbei-iti 

In «uia«t the land should be ploughed two or t^e UmM aJt« the n-s'.iiw- 
first fall of ruin, then left for sonio time. The field should again ^ plougb«l 
ihortly before sowiiig. Bowing takes ptuce between 1^.™'' ^th of Jul> - 
The e«»?J-rate mixture fecoiiiim?ii«i^^ ^ ^ folio w.h a Ibe por wra p 

gumr. 1 lb,; iriatA, 1 lb.; nuiy, 1 lb,; te»»mum | lb-; maWd. of jAc^. 

I lb.* luiar, li to 2 lb. All a» mixed together befi^ sowing, ®«“P 
(«fw. which is sown separately in ever>- fourth row. The 'p*' » 
in roww about l& inebea apart, and the surface then 

seeiUings are about 6 inobos high, the crop is bidlodc h^ aad hand- 
weeded. and agsin when 2 feet high. A crop »wn m «r y July will be 
ripe the begiiming of OctolM^r. It is reaped with a sickle ck»e to tbo 
ground, left Iringin tbe field for several day*, and Aen 

ilollison iives the following outturn (gimn, 
a well-managed field in tbe Kaira districtinf 900 lb.; mib., 

ffutrir. 80 lb® seremum, 68 lb.; sAeriuL fibre. The cost -^Iti^tion he 
«timates at Rs. 36-la. per acre. [Cf. Crop. Bomb. Pra .; MoUison, 

Tt^book- Ind. A^i-- 1901, ilL, IS-23-3 
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THK UAJJiA StTLLET 

Aratfru Tlo tota! arcji in 1905-6 ™ 3,001,7 IT una 

p and 09,044 Mnja in i(yion>. In AfaJras the larowt &[«• ntmt 

in Ooinn^tore 6flO,2B9 aens; Salom, 376,257 acr®; Cuddanati 341 jSi 

' Gimtwr, 255,611 aci«a; WtiiavLh 
Madiun, 164,194. ,ta h 

Mysoro, Chitaldrug had 33,446 acjm 

In the G^avan datrict it is grown on regtiia, lanhi and wndv loik 
Thft groond la natiiir«] m ifarch by mining cattle or sheep on it.'iwdiii 
May It w plonghcd twice evoiy ail days for three weeb. The pomiJ. 
iMth Ueii and at the time of sowing, should bo moist. The seed, which 
sho^d be the previous yimr’B produce, is sown in June, 4 seen to the acre. 
In Uoimbatcra it is cuJtiyatM on dry lands, except bladt. It is ofteo 
grown as a mixed crop with cotton, castof'oil, pulses, etc. The Esiiid ii 
pJoiuhpd in April, daring the heavy nins, after having been insmiwd. 
In July-Aagtist it is again ploughed, and the seed, mixed with vsriooa 
puJaes, IB sow^ nroadcaat, mth didf or beans in rows a few feet »p»rt. 
Alter Bjx w^la the intcLrol^nighcK! mne] i>rfa.qin timlt y werfed. Ir 

Noveinber-J^enibeir it is reaped hy outting oil the cats as thoy ripet 
The piilaeB are gathered gradually up to Febniar^% wheu tJie £iaibi 
oeane, etc., are aJl puUed up together, Icav^ijig the cotton arid castor eiiJ;T+ 
In the area was 74,@02 aams, all bi Upper Bmk. 

and chiefly m if viagyan^ 42,0C@ acres, and llfagwe, 20,523 aoreff. 
DlseMcji.^Aii interciitiiig account of the distaw known 

iB given by Butkr ia the Manoirt of lie 
Deparitn^^ of AgricuUure^ India (1907^ a,. No. 1). Aa Butler poiii(» eat, 
ufsimlly of sulflcieat intoiieity to attract much atteatim 
LCf. AlaxwcU-lAiroy, Mem. Dept, AgrL Ind, IBOfi, ii.. 9.] 

POOD A/^D FODDER .—The jipaia ia usid. cfaJedy bv the Iow?r nliitSB 
in matiy pa4rta of India is their staple Foon. The SweTp 
I node into cakea^ or bread with butter-niilkp la couaidci:^ more nutritioai 
..tfian nee. In Khnndeah it ia often e-oten with butter and rariuiia cow^- 
f<>llowing ia the onal^'uhi publiflhpd by Leather (*4^. 

1^3, No, 7^ loL 154^ ISl) ]—moiaturUr S'77 percaet; 
o^ 5 S3; alhumlnolda^ 9^52; soluble carbohyclratei ?3’f53; woody 
fipre^ '78 ; aoluble minerol matter^ I s sand atid ailicji, I totil 
nitrogen, vm ; albumitioid nitrogen, l-fll. 

In Fanjib, bdjr^ is occaaionalJy grown for FoD&nR ainJ in tui- 
favourable aeaaona may he given to cattle in the green conditionn 
It the crop has proved a ^ilum. The etalhs, after the grain haa ripped, 
more or lesB utihaed in all the ptovincea whei^j available. 

Eam4] district it ia said that in acme of the highei' villagfs the ataib, 
called ddndur, are even stacked and preserved luitij requiiSd, when they 
are ohopped up and given to cattle along with green fodder, Bdjra 
la much more generally employed aa a eottio fodder id the Madns 
Presidency than m moat other provinces. iCf- Churcht Food-(l7^^ ^ 
Ind., ISee, 6G-^9.] 

PERFUMERY (see Oils, p. S20}, 

PETHOLEUM i Ball, in A/an. Econ, G»L /•«?.. iu^ ^4? 

Ncatling, Oeev. of PelroL m Eutma, in Mem, fleoL Surv., /W,, 1S9T, 
pt. 2 : Holland, Rev. JfVn. Froi. [nd., in Rec, OeoL Sure, iod., 1906< 
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pt. l, fj3-77; 190e. sjtxiu.p pt, 1,15; IS07, rom.p pt. 2, 77. The 
kala sala}U,tAinak tamih^rmnyenne^, etc. Pctiwlciimp 

othorwTfle ^own as raincml of rtKk oil or naphtha, is MMntioliy* mixture 
of hydrocArbocLB of the para fliii and oleiino soiiea. It stored In locwe- 
textured congloinemtea and eandstoiiefl^ in whith its distributioii is similar 
to that of water m porous strata, being retained by impervions beds of clay. 
It may oioda thronsh any accidental hasnte at tbo mjfaco of the earth 
and thus lonn natural DiUsprings, but h chiefly obtained by boring through 
the impfiTvioiis covering strata into the oibaands below, from which the 
oil may be raised by pumping i or it eomerimes “ gushp out by pressim 
of the associated gaseous hydrocarbons. As to its origin, yarioua theories 
have been advanced, such as that it b derived Ifoni the action of water on 
strongly heaterl iron carbide oontomed m the interior ol the earth: and 
that it boa been fomied by the decomposition of the recimns of aminaL 
matter at a high temperature or in contavt v^dth saline depositSp and the 
Bub^quent jwjlution of the more pcirmanent fatty constituenta into 
hydrocarbons and carboni dioxide. Ball remarfccd on this snbje^, 
There can be little doubt that the formation of pefcmleum b intimAtflly . 
though obscurelvi connected with the preseiioa of salt^ otherwise it would 
be difEcnlt to okount for the simultaneous ocemfrence of petplenm and 
brine-sp rings, which have been observed in India+ ad well as in Pcnnsjl- 

vania and ViTginU*“ i ■ -l 

Although much progras boa been made in developing the petro^m 
rescuroca of India, at the present dayp ooeordiog to Holland, these afe^rd 
little more than 1^ per cent, of the worid^a supply. The chief sonreea are 
the United States and Hnssiib which together pitnluee about 90 mt cent. 
[C/. Redwood, A Trsitisf on PHtolffum, 1906, for an account of the cluef 
oceurrenciffl and a full bibliography.] The following figures 
huge increase in the Indian production within recent yeoiB .—1890* 
4pl32,2S7 gallons; I&&5p gallons j 1900. 37,729.211 gaJSojJ^ 

1904, 11J549L3S2 gallons ; 1906, Ll0.&53pl22 gallons. The traffic of 1906. 
on 1905 represents an expansion of 22'8 per cent.^ ^mainly in tho new 
Singn field, of which it is believed a large portion is stiU hdd in reserve. 

to Holland p petroleum in India « eonfined 
to the two svatems of folded rocloi at either cxifonuty of the Himalaya 
{1} the Iraman on the west, including the PanJAb and Balucbistanp and 
oontinui^ beyond British limits to Persia, and (2) the Ajakan system on 
the east, ineluding Assam and Burma^ and contained to the od"-fields 
Siimatra. Java and Borneo. In both areas the oil is associated with 
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tertiary ftifata. ^ x . -i v 

an4 UjtWud Provinces .—The distnda from wfoeh oil has 

t»«n reporttJ am Shabpur. Jhelum, Bwum, Kohlt. R*™lpiwU, 

and Kumum. The ou^nt, however, u snwll, Mivpng bctwwn L«» to 

3,000 gtlloiut «k y*»r. Im 1903 it amountwl t* 1,793 g»Ui>iu, and in iwe 

atmd at 071 gilloiiA. . , . 

BaiachbtMii.—The »*rlf efforta made to devnlop the oil rewimcwtn TTirnbom 
diflerent parte of Baluchistan liava been draciibed in the ^ ^ 

most pfomiiicnt of these are near Khotan in the Matri bills and Mogiial 
Kot in the Bhirini oountrv* where springs cscamiiied in 1891 were found 
to Yield oil of a high quidity- HolUd says that the oiU^g m 
neighbourhood of Moghal liot ofoids a gn^ Ll^tratjon of the way m i&a 

which a countnr, well endowed with the oonditions necessary for tho 
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product ian nf pctralciim, may l&fie ita rcsotircee bv dratmction af tk 
natural rracrvoiis. Tbe Mughal Kot oil-bcadDg form a qm 
anticlinal fold, wboae aiia pitcibc^ to E.N.E., and if tho dome po«nw| tk 
neceswry plastic, impervious envelope, the oil ming np from belew wmM 
hava becomo eonoantmted izi the poroua beds a^hiob fonn tin- saddle, kt 
for tbo fact that along thU line the nocka are more caaily erododi lark:® 
water, and tho antieiiiio thus forma the gorge of a river by which the fwb 
have been opened to permit the waate of oil for an ind<«fuiite tiiu^" 
(Holland). 

[Of . HoUandp Min. OH /h>j» ^uhnuxti HHiw ; <ilflO OldtiJi^, ^tpi. oti Oil LamHiM 
ntar^ M^hal Kf}l, in J?«. OtoL Sttrp, Ind.^ ISaU ™v* pt. 2, S3-37; Di U 
Touche, Hrpf. 9t^ Springw oJ ^foffSal JTol; in jR«i. ^Hn*r /pirf., 1632, dtt,, 
pt. 4, l7l-IU)i nhlrt RrpL Erper, l3^nt%g ai SrikJew, K 3 tvilf„ pn 
Pfotp^ of PtirtH. Opemt. in <hff4. Jam 13, lAM.] 

As^m ^—In 1M5 tho springs in the Assam oil-fields were visited hr 
hCedlicott, who stst€9d that, though the disuhaige was small, thrj werr: 
the moat promising be had seen. In 1867 a Calcutta hrm obtahifd per^ 
misafon to prospect and struck a promising oij-spring at a depth of J IS feet 
nemr Makuin, but nothing more was done til IgflS, and very little devekp- 
ment occurred in tha following sixteen years. These oil-Eelds were fist 
flystemstieally reported on by Mallet {Mem. Gvol. Surv. Ind., IfiTli, lii^ 
ifijb), and were again examined by Mr+ B- A. Tow^nseiiJ^ Sopcriutcfidfiit 
Petroleum Worb, Baliiohlstan. According to Mallet, the ail-sprinjp mar 
be classified for oommereijU or leasing purposes into the following diattidi 
—(1} those of the Tipam XCll, north of the Dihing * {2] those of the migc 
between tjie Dihing and Disaug i (3) Uiose of the Makum coaL£eM, »odi 
of the Uihiiig between the Dirack and Timp rivers ; (4) those to the itat 
of tho Tirap. The chief locality is that of the Bfalnim coal-deld^ the 
wells being at Bigboi- Jti 1899 the Assam Oil Company wm formai 
a uoniinal capital of iSlQ^QOD (Holland, Ifer. Mm. Pr&i^ Ind., 

The r«iult was that tho output rose foom 623,372 gallons in 1S51^ ^ 
1,756,759 gallon# in 1902 j 2,JSg5.&20 gallons in 1904; and 2,733jl<> 
gallons in |Q05« 

Holland observes that “ tho belt of tertiari' rocksi extending foKfl 
north-eafitem corner of Assam for about ISO miles south and wnat 
frrquent st^fns of oiL ur^arly always in aaEociatioit with coal and flonwtiin^ 
asaocistod with htine-spriiigs and gas-jets. The series of carth-fokh ia 
which this oonier of Assam oecuTs stretches southwards to Oaeliar, 
oil-springs arc also known, through tile Htths-knowu Luahai 
Aiakan, and in t he same system of pamllel folds occur tho oil-fields cl ^ 
Amkan coast on one side of the Yoma, and those of the Irrawaddy 
on the other," [Of. of Aetam Ot( Cotf., 1900^3 * 

SuFOfw-—Mollmd fumiflbes tho following brief account of the 
Burma that are actually workivl at the present dayi^ ‘^Tht most ^ 
ductive oil-Selds of Burma are those on the eastern aide of th# 

Yoma, in the Irrawaddy valley, forminga belt stretching fn^ni 
diatritt, in which the wdl-known field'of Yenangyaung 
Myingyan, in whichgiuguoccurs, ncroBa tho Irraw'addy into ^ 

Yenangyat is situated. Oil ia, however, known further south in 
Thayctinyo and Fmmc, and further north in the Chindwia 
these areaa have nut so for been thoroughly prospoetcri, and 
development which has reGently taken place bos been the direct 
of wwk in the three beids, Yeuangyaun^ Wnangj^at, and Bmga. 
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** Yenfttigyausg, the beat known and lucwt dev^elopet) of tho fiehl*, still 
hoM« the le«i prodaoei. Tlw oil in this otw h#s bwa worked by Nstive 
wells on both aides of the cloni* (or well over one hundred yenre. ftnd bofons 

1886 the annool yield wm generally over two million (^Ikns, but eoon 
after srstematie drilling was introduced in the central Kodaiing tract ui 

1887 the ontpnt paduallv rose to over 10 million galbns In 1894, and last 
year. 1903. mebed a record of 86,920,662 gallons.” In 19M the output 
of Yenangynung was 73,428,960 galloiia, and in 1905, 85,648,749 gnibtu. 

'* Yeoangyat yielded very small supplies of petroleum before 1^1. 
when drilling was started by the Buima Oil Company. The expansion 
was slow until 1894, when 324,086 gallons were pttiduced, but tose mpwUy 
to 6,036.088 gallon* in 1896, to 22.685,618 in 1903.” It has since, however, 
dropped to about ]8| tniUipn gnllons a year. 

“Sinpi has suddenly come into prominence. Petroleum was first siasn. 
struck by the Burma Gif Oompsny in tlus area on Ootobor 30. 1901. and 
arrangements were then made to provide tanks for its reception, 
duction did not consequently begin till 1902, when only 174,880 gnllons 
were turned out, with the opening of the new wells, but the output jumpwl 
up to 6,617,381 gallons in 1903; 23,677,460 gallons in 1904; and 37,541,177 
gallons in 1905, The crude oil first obtained bad s specific gravity of 
0-8247 and llaah-point under 40® P., in consequent of which primary atilhs 
were erected on the field to remove the light nnphthas before transport to 
the Rangoon refineries,” 

” Besides the Upper Burma oil-fields, the istsuds off the Arakan coasts, 
noted for their mud volcanoes, have also been known for many ycaw to 
contain oil deposits of uncertain %'aliie. The chief operotion* have been 
carried on in the Eastern Barongo Island near Akyab and on Ramn Islanrt 
in the Kvaulcphyu district. During the psat sis yearn the average output 
of the former area has been 42,926 gallons, whilst in Kyankphj-u the output 
the same period has averaged about 100,000 gallons, with n distinct 
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but the output from tb«!tn wlaudfl ii now mpidly 


tendency to declitiOs' 

^^The^toUl production of oil in Bumm in 1905 Mnnnnted to Tot^ 

Killons. The output of tho valiomt oil-fieldi wati folSowr^Akj'mbp 
53.455 kbIIouj^ : Ki,^ukpbrtt. j Yonftngrmiiiijj, J49 ; 

Siuffo, M^Hnnrati. 37,541,177 ; Yoll*nj^*nt, Fftkokkn, 8ia 

[CA Fidtsi Newttin^f, Jftpf. P€tFvt, rnduMt 

W, H,, pt. iT 24»-7I: leoi, a* pi. ^ 3®; 

iflOd. m: Niilwtt Murm& binder aBffor*, 

L, ; Btpi. Chamber Comm., ltM>ls 52 ; 1M2, 

Properties Aifd Vse*^—ToT purtioulara r^nrdmg tbo inlfoduction and Um. 
cxpauMian ot tbfi demand hi kortaene oil forilluiumfitinft m 

the roadcr w roforred to tb« p 4 hrtiruliijii given under OtU (ttoe p, 

The folkiwing infannation oti the composition and iiMis nf potrolram us 
abstracted truiinlT from the aiwimt publiebod by Mr. Mnicnd 0 NyHi 
{i>wW of PHrd, InduH,. 1301). Chemically oonRidrrrd, petroleum ia a 
liquid of varvinc compoflition. The oolonr ranges from olirar water, white rwitk*. 
tbrouffh ahades of v^UoWp mtnlwr^ and brown to black Its vTsoosity vmm 
from graat mobilitV to a thick tar like iubm. Afid its apec^ic g^vity 
O'TTI to 1^020. The rofractive index and coefficient of espaMion are aign 
and the specibo heat is low, but both vary in oil from diJTcrftnt places. 

Oib from the same locality usnalJy resemble one anotbeir^ but not alwaya. 
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Grade petroleum k us^d to a v«j aUght extant otkarwisa tli«i« ^ i 
mal, a mixture for iiisetsticides and for coarse lubricatiaii. A qiac% k 
oko ujied in gaa-iMking. For otier purpoeiea it mtiat be refiisrd, iisi 4b 
la effected hy diatilla^on. Tlie tnido oil is mado up of a ntiintker of mr 
ducta of different baiEog-pointa, somie gaseous, same Ii<piid, eoraa f4i 
On filing tbo oil and eondensiitg the v^apouTB, firat tbo grweons, tJteii tL; 
liquid, and than the solid pass over, leaving a non-volatile rcddoiv Tbe» 
disdllatoa and the residue are tbcmselves made up of a number of rlifoatt 
bodies that may to a certain extent be aepatatod. The most valotblc d 
tbeSQ is tha illuminat^g oiU known abo as K£a<>sf;NEp coal oil, bmubf 
naphtha and by varioua other names. Tbo portions ol the diitOlaU ' 
boiling at lower toreperatnres than the illnminatiiig oib are also of ww* 
niQFcial valne^ They are known as gasolenes, rhigolenoa, ligjoSn'S, bai’ 
zones, pet^leum apiritd, etc. Their principal nse is ai tfolvnnts foe fsW, 
oils, varnishes, paints, and as fuel for gas engines, gas machiiies, ios" 
nwldng maobines, and other purposes. The higher boiling portions o( the 
distillate are employed ehiefly as Lubricants- Still higher boiliEig partis® 
that condenjie to solids and RCtni-solids are known as vuelmiH ud 


FaraMn. parallinsH 

ettria^ikii, BimpJe distitlation is not aufUcictit to prepare the above sttbstanew; 

so that they can be satisfactorily used. They musti be purified- Tha 
usually oomista in distiJUng, washing with aeid (miwtly sulphnrio), aWWi 
(usnslly aoda or ammonia^ and water, Bonustimefl the distiliatfs sit 
sprayed through air to romove malodorous constitneuta. Seme ^ 
oils am ble^cbm either by the sun or by ehemical reagents, or theyiMj 
be filtered through charcoal or bone-blacks Ifl the rase of soMa, re 
E^tTetallisation is ordinarily resorted tOr i.e. the body^ mich as 
dissolved in some of the low-boiliiig constituenta, nsiiaily naphtha, md 
the solution cooled in ice and salt The paraffin thus crystalliM out 
r^ao/. o/ in Rtt. Sutp. JncT,^ isCL sttiv. pi, 4. sal; (7^- 

Quat. of FtiTfui^ from Burma. ^94, SXvii., pt. X 4’(L54 ; Hnnrt, -Sjon 

I8M, sa-7 : Tborpew Jm 

TeatM mn^ Le^Jalaih'^ McmsarcM* -The terra “ Fiashing-peint ^ a 
tochuically employed to designate the tempcratiiro at w^b any saffiplfl 
of petroleum or its products be^ns to give off sensible quantities of 
ffaramablo vapour. To prevent accidouta it was enacted by the 
Petroleum Aet p and by the Britkh Petioleuin Act of l&Tl. that no petrak™ 
oil should he used for burning in lamps which gave off infianiniable irnpoiici 
at any temperature below 100^ F. (3S° C-l when tested in an op«n ^ 
described in the sohodule of the Act. The inutease in Bie ooMumptao^ 
the article, however, between 1871 and 187T necessitated theadontiflflol 
a system of testing less liabk to %'aty. The quostiou was refenw toiM 
late Prof. Bit F* AboJ^ who proposed file us# of a cloaed vessfll ^ ^ 
heated m hot water, with a Btanclard Ooshing-paint of 73° F+, equivaW^ 
ICXy on the open-cup syatom. This proposal wna eventually adop tw ^ 
the bask of tio English Petroleum Act of 1879. The law under 
petmleum is in India is Act XII. (IBSfi), in which the 

Appuitm CM. apparatus prescribed b an improved form of Abel’s^ Several othtf 

cationa^ baaed on the special conditions atten^nt on the applioati^ ® 
teat in a warm climate, have also bean incorporated in the schedule of 
Act. changes of pressure bffuene# the fl^h-points a aho^W . 
cozn^tions to be applied for vaiiationa in ba^metrio presaum ^ 


LegisliL. 
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mpponded, Datigmus petrolenin \m defined a& pctrelflum liaviTtg b fluab- 
point below F-, but b cotiBigiamcnt guarButeed unitorm bi not to be 
ccis^ercd dBngeroiiB if it h^s Bn average Unah-point of 73® ami no 
tfamplfi EeBhoB below 70’^' F. 

Rirreitfj€.—h\ iSS8 an import duty of half nn anna a gallon was levied a*vdauo. 
bv tbe Qoveninient of India on petroleum, and in 18fl&-90 tho n^venoo 
ubtninad Bitjoimtod to EU. 1,62,392. In tbii tai W4a doubly, as 

part of tbe meanfl adapted to reduce tbo Iflige de^oit whkb then existed. 

The lev^enue Iroin petroleum m that ymt was Ita. 3,17,995, Sitieo 1&94 
the tax has remamed at I anna per galioiip and the revenue thus obtalne<l 
during the five veate 1900-6 amounted to the following lipr«i:—1900-1, ^ 

Eg. 49,29.432; 1901-2, 53.05,104 ; 1902^. Rs. 53.79.857 ; 1903-1, 

Rfl. 43,99,912 ; 1904^. Eb. 45.S8.389 ; 1906^, lU, 36.M.723(= £344.314). 

Tf^ADE. fatcrnsl —The movemciittf nothin India itaelf are infftnictive. Trade— 
Thuo the total recorded Extouts of inteniBl trade traiuiaotiorpi by intermaL 
rail and nvsr in 1904—5 umountcd to 4,366,522 civt,; in 1905—6^ 4,458,544 ^ luc km 
cwt.; and in 1906-T, 6,194,699 owt. Of tliat aroount Bengal ej^rud 
2.592,687 ewt,; Bombay port^ 1,531,394 cwt.; MAdraa ports, 983.133 
cwt+ Tlie chief i»P 0 Rr/xo provineea were Eastern Bengal and Aiisaiu, 

1.294,710 ewt.; .MadrOfl. 892,290 cwt.; United Provinces, 851,335 cwt,; 

Bombay, 678.944, owt.; Calcutta, 642,135 cwt.; Ckjntmi Piovinoes and 
Berar, 587.547 owt. The total coaatwke transactions may be leprescntecl b« 
by the following qpotatioiia ;—iMPOUTSt 1901-2;, 17.187,223 gallona^ valued 
at Rs. 70,97.587 ; in 1903-4. 40,469,364 galloDap valued at Rs, 1,62,72,273; 
and in 1906-7, 66.065,365 gallma, valued at Rs- 2.40,54.011. Qf Ejtpo uth, 

Burma supplied In 1906—7 > 58,572.648 ^llons^ and Bengal, 1,231^537 
gallons. Of that supply Bengal took 33.074,834 gallons; ^mbay, 

9,228.720 gallons; Sind. 2,428,796 gallons; nnd MadrOft, 8,896,KI29 
gallons. But in addition to Indian ptjtmlatini, lonfign oil is carried along 
the coast. In 1901-2 this ca.mo to 6j,06&,S34 ^lons, and by 1906-7 hoA 
decreased to 2,304,032 gBllotiat the major portion being from Bombay to 
Madrsjt. Xnthiaa^ar and Qoa. 

The Traiia-fronticr export trade in petroleum shows in recent yt?are uy i^^vam. 
B steady increase- In 1904-5 the figures were 160.559 cwt., valued at 
Re. 10.65.606; 1905-6. 180.748 owi. valued at Es. 11,15,212; 1906-7, 

178,533 cwt.. valued at lis, ll.8i,92L The largest quantities go to Nepal. 
vis.„ in 1906-7,100,938 owt.* while cottdderablequantitiea are aba conveyeni 
to the 8han States and KB^niir. The imports during th* same period are 
unitnportantr amounting in 1900-7 to only G6 cwt. 

BxtfntMfi fQrvtsmExpQriM ^— The foreign Expokt trwiia m petruleurn EitemaJ 
bss sprung into eiuinencu within the lost two or tbree yeaio. The Estportii. 
fallowing ore the exports of keTOsen& and paraffin wax for the perioti 
1900-7 1—1900-1, 258J52 gallans kcTOSene.^ valued at Rl 1.29,376. and 5S55? 
37,943 owt. wax, valued at Rs. 7,&4,051; 1901-2, 16 gallons karoaeiie. 
valuid at Rs. 8, and 54,091 cwt. wax. valuwl at Rs, 9.45,443; 1902-3, 

2.085 gallons kerosene, valued at Rs. 1*050, and 56.464 cwt. wax, valued at 
Rs. I€i,43pl49 ; 1903-d* 913.908 gadons kerosene, valued at Rs, 4,37,892* 
and 43,894 cwt- wax* valuik at Rs^ 8*13*128; 1904-5* 4,076,139 gallons 
keroseno, valued at Rs-19,99,413, and 54^707 wax, valued at Rs^ 

11*13*777; 1905-6^ 1*766,666 gallons kenwefie, vaJued at Rs. 8,83,151* 
and 56,795 owt. wax. voliwd at Rs. U,5S*3M; and in 1906-7. 24.684 
gallons kftkrcHene* v^aluod at Hs. 10*928* and 60.^08 cwt. wax* valued at 
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Ra. 12,42,60 h EspartB al znincral oihr OfUier tfian jLUKvmud 

in 1904^ to 164,253 gflJbns ; IPOTMi, 12,962 pllona ; aiid 1906-7,^1.451 
galloDs. India also i^-^xportA Iw^ qnantitiM^ atnonniiing in 19044 w 
2t0^7,472 gfilloDu; 1905-6^ 1JS1,012 gallons; and in 1906-7, 436,671 
gallons, 

I in ports. ^ Imptiriw^ — The Impoats of minnml nils am largn and LmporUo t Amri- 

ing to Holland, during the years 1597-1903 they uv€^mged nearly S^^inOl^ 
gallons, valui^l at £3,314^501. Of tbe two gmat producing pnnn tfw 
Rnaaia and the Hnitod wfcipli during the yeatu in queatifm sapplipi 

between tliern al^ut 93-5 per cant, the iMportod foreign dlL Kiimu ku 
been gradual! V innreaiiing its pnKloinitiance over the States. " In 13974 
Hnssia rontrihDt4?<l 55’1 per cent, of the iraports and the States 29-7, ba 
in 1901-2 tile fonner liad secured 55-5 and the latter only per cent {if 
tlio Indian custom, though a slight reverBal oenunied in 1902-3 {Holknd|. 
Ill the ImfMtifil h'azeifeer o/ India [iii., 139) later partinulari are ^fthl 
O f the imports, it b said of the foreign oil that 'Vnbout 75 per 
amqujitiiig to 64 nulliuti gallons a year, eoinaa from Rttaatft, andlS psr 
rent* froi!! the United States, while largie quanlitieft are now being oblaind 
from the procluctivn ficHft in the Duteh Koat Tndins?' 

nunc Artitfiu- In the o/ the Trad^of India (1905-6^ 16-6) the total valn^ofiO 

initieral oils imported in that year into India is stated to have berti Rt 
222-9 lakhs, or 32 per tent, less than in 1904-4. Of this total, 
lakhs, or just 80 ptr cent,, had reference to ktro?tene+ During tbeyeaB 
]9CX)-6 the iinporta of kerosene f^urea) are qontd 

as followft:^l9(X)-b 7^.602 gaUons, valued at Ra, 3,10.34; 190U 
91,467 gallons, valufd at Rs. 3,51,67; 1902-3, 81,461 pUons. vslutd at 
Rs. 3,14.61; lOQMr, 71,659 gallona, valued at B«. 3,07,58; 1M44. 
76,190^ pllona. valued at Ra. 2,97,56 ; 1905-6, 50,949 gnlluns, ^Tilned it 
Rs. 1*78^32. Dunng the same portod, it is interesting to note that tl* 
exports from Burma latt fArec rose from 8^269 gtHoia 

yalucti at Rs, 33,53, in J900-1 to 47,160 gatiorj>. valued nt Hu, 
in 1905-0, and that while in 1906-fS the iinporta of fondgii kefOMD* 
deolined by 33 per cent, in quantity and 40 per cent, in value ip tie 
iniporta of the previous ycaTp the cxporte from Buthib to lodta aJ* 
stated to l^ve inereased by 10 per cent* in both respects- 
FotOptuM Analyning the fignres of supply, ww learn that RuEsia gave to Iii^ 

LfK*i&apptL^ iast tW jufure^) in 1901-2, 81,473 gallons, and in 1^^ 

7,617 gallons r t he United Staton, 5,768 and 22,332; the Straits SflttJe- 
nients, 1.023 and 10,391 ; and Sumatrn, nil and 6p401 galloti^ Ai ^ 
parallel to these recordSp it tnay be here added that Burma supplied 
in 1901-2 with 13,463 gallous, and in 1905-6 wkh 47,160 gallnns, It n 
also stated that “ case oil ” i« giving place to ** bulk oil " iniporfataeo. ^ 
that “ more than half of the above decline in total imports is to be tiacm 
to the falling off of IIJ niiliiDn gallons in arrivals of caw oil 
alone, this l^ng duo to the destruction and anarchy that prevadro ui 
Russian oil region.*^ i 

^r/tea—The following average pHcea in Calcutta, duiiug 
Various classes of kerosene are qnotod in the ifei^iCTS {Lo. 16) 

(fleeter, per case^ Rs. 4^2—9 : Russian, Rising 8un, per case, ^ ' 

-.Vnehor, per case, Rs. 3-4-8 ; Ram, per case. 3-lb-7: Buima. Victon*^ ^ 

2 tins, Ea. 2^11^: Gold Mohar, per 2 tins, R^. 2^14-6: Borneo.!^; 
pr 2 tins, Rs* 2-11-9: Somatra, Silver Light, per 2 tina^ Fb 
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gtiinAtni, BiK^r Light, per B*. 1 - 13 - 8 . Th^ prim o\ Amoxiritn 
ChcRt«r Oilp the Jitoncinrd illiimin(U)t^ shown tohAv? been ^ery Jit 4 Muly 
for the ia»t ten years* In 16S(6-7 the avemge ptir-e per ran* wm Ra. 4-3-^^ 
and ifi 1^.. 4-2-9. 


PEUCEDANUM GRAVEOLENS^ Hrulh, * Fi, Br, ind. Li*, D^.P., 
T09; Cooke, FI. Pm. 1903, 5., 570; Dutkic, Ft. Vi.prt Oa,^. 

Piain. 1903, 3M; Frain, Bmj. PhM$, 1003, K, WO; Ujiukuufkkal The 
Dill OT Sowa, «oira, miljihn. iietlunithriK nomi^t. ctr., (Saniik.) 

A j^litbroiis horlj frtiiii 4 Ihroiiglioiit tr 4 K| 4 i-aj <«iil ■iiVtni|iii'itl IthIIcs Wni tiften 
cultivaEod for tiiw n t koktaHLIS imd fuf it* KwKjriTAt Otu Tlie Ifuit yield* ^ 

on liintillpiiioti wltli water 3 to 4 per wihi, lif nJi uoiitwl olL wlijeh haa wfllUknrrun 
MXinciNAL prcjparciea and in mUt* Wiiplqj-wd for porfinEiinj; aonp. fkilh fruit ^\\ MrUcIm. 
leaii-fiv ans Up i[iipart A IlfivoiLT to owrriwi. [t?/. TAe floierr MQtOxMtrifd 

{Hoomio. tnmflLb J7o i Fkammro^. ifr, iLbi fi; iii. 

TiVEwdrow, (Sard, in Ittd.. 1903, 344.1 


PHASEOLUS, FI. Bt. fnd., ii., 200-S ; Cooke. fL Kidney 

BoMb., 1£N>2, 374—9 ; Duthie^ FL Cpjw Gati^^ Fhin^ 1^03, 223-7 i Pmin, B^anj^ 
Bewj. PhfiU, 1SK>3, i.p 385-8; Li5Uuiii?fOAi4L A goniM of twining plnrttAi 
iiFuatly herbaceniiB, csf which some 15 upcides nic inilig)enou-'* to India. 


P. aconltlfolliis, Jacq. Dntliie and Fuller, Futd a^i (wardm 
1882, i., 41-2, t. x\r The Afonitcdcoved Kidiiny Boan, titijfA (mufA), bkrimjqa. 


vl^ pt^ t* 

bdNniud'^ A-A^ri, Mr muFtg, tuika-p^e, kumuma-pesfdu, madki, 

ctij: A perennial or annual herh^ found thre tigbout Eidia Iiotu th* Hiinalaya 
to Cevloii, ascending thi: liilb to 4|000 feet in altitude, erpceuilly in the 
north’West. 

Generally euUivatod in the plains as a hot^weather crop (June-July) i - - 
and reapeni in autiunn lAAdfi/i Octobet-Novetnber),. and specially suitrKl to 
dry, light sandy m>ils and for green-niaiiiiring (Watt, PesU and Blight* o/ 
thi Tfo Pfnnl, 1898, 175, 177)* D* some loealitiw it Li an iitiportant crop, as 
in the United Froviin^as, w here in 190145, togeth?.T with urd (#V st-- 

Linn.), miing (I\ rutltfi i Liaa.). and fobto {1 « a 4 Vrt;w n ije), it occupied 

anat^nk oj 1,062,78^) ncrus ; and in Bombay tmcluding Bind), where it alone 
occupied in 1905-6, 299 JO I wen's. Of tb^ United Pto\ineeSt Duthie and 
Fnllet state thwt it grows on the worst bud that can be made lo bear a r rop. 

It is sometimes sown alone, but iiioto often in millet Hiilde, teiODcLally of the 
spikisd or biilnusli millet (Mjrfl). It* cultivation is very hapb^iard. Two 
a I:’ thrr* pEoughings are held silHicient, and the rloed is aown broadrost- at 
the rate of 4 seers to the aens. The liighest outtnrn which could be taken 
as au average is 8 maunds to the atm with rather Irw than double that 
unount of fodder* Df Bombay, .MolluKin {T^atbook /nd. Affrf-r 1901, iii., 

85-41) static that this pulse b fourth in importance, and is gromi to a 
TOrLJtidorabIc extent in nil districts eseept th-ky Konkan. It is rarely sown 
alone, and b a cominon subunUnate crop with The Iwt outturn is 

ohULned ou the deep alluvium ^nds or sandy Iiaam* of Ahmadabad and 
Krnira. Heavy rain is hartnhil, and it is mci*t suceeasfuily growu with a 
well-distributed minfiUI of about 30 inches. It ripeiia after the 5ci|Vii 
and is reaped in Navember-Deceiubcr. A fair yield in an average season 
may bo 120 lb. pulse per acre from a soed-rato of 1b* with the ^abj* of 
the pnlwp at 40 to 45 lb. per rupee. 

The beans art: u&e<l to a eousiderablp extent iu Certain parts of Imlta* 
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KIDNEY BEANS OF INDIA 

Mpeciall^ in Bombay, ea a Vegetable, Tiio pqlse ia split and ateitit 
ddf, also cnokfid in ToriotiB waya. It ia consieinrcd a useful urn iwo.p 
diet in wtsca of datiil«nc«, and as a food in fevor. The whole pbt ■ 
a i-aluable Foddek and is frequently grown, either alqtie or nixed 
some miUot, for this purpose excIiieU'cly. [C/. Church, Feod’Cmw [if 
Ind., 1886, 152 : I^eather, dgrj, ledff.. 1905, No. 7. 152,156.181,] 

P. luit^cuB, Unn.; Kew Hut. Guidt, 1007, 68. Liiua or Diilii 
Bean, kufeutshidie^puilie, bunhar-butti, tik-bit-sim, kerouhtimbi, ihitaridfihKa 
iAoh, udadyaweli, peg^i. eto, A tall bieniual, with long acimitu-ihspid 
pods and large se^ of variable eoJour. .Acoordijig to Do Chndolle, thi 
is a native of Brazil Ixi India it is very genexally cultivated, t^pedilh 
in Assam, Burma, Bengal, the United Provinces, the Pattjib, etc. 

AcoontiQg to Fjritiingnr (Afan. C^ont. Jnd. fed. ComnniQX 160), tha seed ahouSj 
b4 B0Wii in tlis pLoiofli dufin^ Qatober (Qr whim tho raiiLE are oner): juud iaravi 
ahevut 4 inches ^PATI^: on this hiUq the SoidAg bmsoh is irom ])>£iin!h to Jufl*- 
Thc fipn Boeda q-l the best kinds iut> puro ivxiry-whits* snd, when coolwil Ip i 
Jiiniiiiir wny h> haricdt et brood bsons, aro used no a VxiiETAiiLE and BakI to bwi 
the Eavout of mSAtod ilhestnuta, DutbJo saiTs thn yoims; poda ore dltod uid 

oooked liice Frenoli twazuL 

Intcreat has recently boon erotiacKi m tins bcon aw|n^ to tho pabonoes 
pnrtiEiB which Ibe spodeo samstimm exhibits. A reporL wo* Lwned by I>uiiitia 
on its c^nucia COmpodilon (Pred. 72, also 

iBOi^ Ko. 3). Tho Erst gpedmetLa exsixiined osnte freio SIscnitiiMp whm ™ 
plant is TAiKd in m prscticmty wild stata and used SS s green Eniinare. Cbenl^ 
DXBiiUiiSli4>a showm tlis presanco of a eyfunogeoetio glatsoaidB (pAstrsfjtfWMj 
snd an fmxymo. Whoii tlwtHa two wore br»ngbt into intUnsto oontici, ti* 
gluock«ido woa dooompoeod by tho aaByiue, yielung^ amon^ otb^r 
about 0‘04 to 0i)0 par «I1U by weight of prufisit ftcidp the largest qiisntitj 
found in seeda with dark, purple-oolour^ testa, and the arnsUoit in *m™ ™ 
almost while testa., In. partiiiily or wholly cuJtivuted fonos, tlis toita I* eitM 
pink uith. a few purpliali apota* p^e crfwunHOoloured or svon wtuta* Ihniltili 
states that these ore undoubteclly Jess poismiDiis than the aloiosl wiki typ* 
in MauRtiua. liVhilo tho Mauritius ck^iuis wero bedn^ Lnvastiiifiiled th«l^ 
impOrtod into EngJazid from Jiulin qUantitiiM of boani described as ftsi:^eA 
Bluma or Palgya boons, which Wetfo intnndod to bo used in propunog 
for cattln«, Plants wore grown from some of iiiein, and idootifksi aa J*. **“"**j^ 
iOf. BuIL Imp. /iwf., 1SH>^ L, lEp 115J. SubaequentLy outhcntlo samptto ol l» 

beans were pmoured Irani Pakokku districrt, finfi nji. , and tlwsO wore iQinPt 
Oontain Q'OOft per Alnit. of priisaic luad, o qmmtity quits Burtloiont rtpdiT 
undosirabW for Oousuniption, at any rate in Uie row stale, Dufutsn 
by ad^daing tho oultivatom o£ this parttouLitr bwm to grow perfectly wtuto lim 
ratber than OoIouAkI vsnetEci. Leather [Agri. Jou^ Ir^, lOM. t* pL 
in a paper on ^'^dnsj^anwi in fldludos to tins pobtonoLiS prOp«l^T' 

have ohtAiood prussio acid/' he S43n^i ** from Bsogoon beans 
iaPM#H«} aad tAI (JMtf'Aoir by sifnply allowing ilio 

in oold water for a few hours {mens p, 767). More iecoPtlyB PmiSlan and £uW 
(Jounrw Board Agri.t 190S, aiv.* 722-SI J have given addiltoiud ^ 

ret-Mwe-l the resulti obtaiuod by other InviiHiigataES. 1*hoy tlnsn 
it is tmdcflmble that any further dolinita sdvioa should bo given 
ths USo of Rangoon beans, Hines in snito of tlia fact that both the iw 
varietisa have anw bean alio wn to yield prussic acid, tbraw is at pr^deiil ng 
that thia Is formod in quantity suMoent to bs injurious^ oiul nJthoti^ 
beans have boon used as a feeding stuff new for aomo 

liavD been traced to them h> for as Is known. At ths sains iim^ rn*fel 

yiold prtisaici sod in varying quantity^ ft is clciMrly not peciuieaahlo to 
tbsm for use aa a fsedmg matecial. All that can fairly bo dose ^ 

IS to place the facta on raeord/' r<7/. Church, FooA-draim 9f Liw-. 

T -fltri 

P» Mungxji, £tnn., Manl,, 101 ; PraiE, in ^ourji. A*, (Sw- 
Inn., 423; var. Hadfurghii, Prain, Beng. Plonlz, L, :W7' F- j ji 

Tadiaiut, Fi. lir. ImA.. ii., 203 (in partj; LhiUue and Fulkr, FurW®"^ 
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Crops. 1882, i., 30^0, t. x. The umd (or urd}, d^rd, tirc^ai kahi, mdsh- 
Jtuldi, fatnra, vdidr itdaii, pjfrAfl^-p^ep ininy-pnu/u, ^osaru, otfi- Tli^te 
liud been soiiiu ooiiJuidon regarding lVk> uonujnetftture d /^ aiiti 

the apiicifid w hi eh fidh i*. i ****. eliierty to Roxburgh Im Ving 

tTiaiLitpofle<l tlie anginANJinioaiMiauicB. Mn»*f/04 Linn,, i* the pri^ut 

plant. or urt?; wLila J^ Litvn., ia the plant known in the 

veriiueular ua ij^iih^p There aw two varietieft ot one with large blaA'k 
»^ht, the other with siuallor greehwli aectla, and theiw Mirespond very 
posaiblv with P. proper and tlni variety 

Ar^—Urd ia the nioHt highly prized oT the pulwar of this geniifl, and 14 
largely cultivated in India, flometlmes even in groeD manuting (am p. 22 ^}- 
Utlfortniiately the crop area is not miifomily and contiiLuouBly recohi^, 

AO that onU"'iaolfttod qUoUtioni can be eited. In Bombay (inclufling 
Sind) it qccupieii in 1905HJ, 223.1281 aercs, but it would appear that either 
the wrong iwientific nainea havo been ntosl in the oflcial piiblicatiorw^ of 
Bombay (and in Molluoii'a TeisUhookInd. A^i) hir tluAand the next puW. 
or that the naniss inoj, mufVj and udid have the oppositia ftigniliratioiw in 
Bombay to thew+e prevalent in the rest of India, In the Fanjib in 1004-5 
m un^aTLil ikuixA together occupied '1:13,307 ac-inrt*,aiid in llK)fi-i+o03,3ft4 

According to Dutbie and Fuller, ^id is grown ooiiimonly ns a subordi¬ 
nate crop with millet or cotton, but mOTO often by ItseJL Sowing ukas 
place at the oomrnencemont of the Tatna, and the t:Top ripens, one vanety 
In August ami SfiptenibotH another in Oi^tober and NovpnibeTr hen 
grown alone it is sown broadcast at the rate of 4 to 6 scent per flcrc- 
It profcTA the heavier class®! of soil, atid is thus unlike whieli 

prefers lighter soil. In this icsi>ectt it will be Men, Molbaon boJda a 
iligbtly different opinion, aince he believea that both bcatLA prefer heavy 
soiht Its average outtUJt) w^hen grown alone Le about 5 mauiidA grain per 
wire with three times this woight of straw. In Boinbay, MoUison slaiea 
that udid is grown gcn+TfaHy suborrliiiate to judr or 

ether cereals. It is a verv imp)rtAut crop iu the blo^’k soils of Kluindeah, 
sud is grown fairly estmisivoly In MAsik, Batara, Bolgaum^ Thana. and 
Ahmadabad. Of the total area during Klialnlesh had RK1,8T(>; 

Satara 33,673; Nosik 22,200; and Btdgaum 14,(380 acres. The total raid 
crop esnifl to 2,803 aon!s, of which 1,462 acres were in Kannm ami 731 
acres in Kolaba, It is mifwd mostly a« a rain crop, auhonlinato to jMOr. 
but to n small extenf alotie in the jtAflriK/ sca^n, and over a conshlerablu 
area in the ra6f, chiefly os u MCaiid crop aftex rice. 

t/sej.—ThM green "pods am eoten as a vegetahlt! and the npo grain is 
the most estecmctl of all pulsea itl India, ft is boiled and whole of 

after toeing split, in the form of dai Pairbed atid ground to flour it is 
nuule Into balls with spke, or h eaten in the form of a sort of pomdge of iwki 4 p*. 
baked into bread—it is the chief corwtitueut of the wafer biscuit known iii Ui-d, 
Bombay as i^p^uL In the FatijAb it is used in the form of two preparations 
bidw n as bari ami sepo. Ihjth are pfrpared by soaking the s^ for a couple 
of days in slightlv warm water, then crushing to a pulp« drying and mixing 
with qhi or buttermilk. B^ith the grain and the ,siraw arc valuable as horse Fodder, 
and'cattle Pood. Sf Einc'isaLLY this pulse is highly valuwl by the Hindna 
[OA Ben, Jtepr. U i 

J& ftti; The ArasiM<n'|?r (Hcwimlfs, lriuut.|» I Hli3-7. ^ anj^ /Xrt. * 

Rif^, 1837. L, 120-1 ; Bo-o, CuU, pf 

in L#^r, IW3, Xo. S. 127-^1; LealW, .4gri. 1W3, Nn. 7, 15t, 

(HU : Jiwvt, Iom FL rfOA# L*Aniiq., rfc.. I5KM, U.^ 2iS.] 
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p. t*ad!fttUfl. ivitn., Sp. Pi, 1753,725; Pt^. b/ourji* Jj. Sit 
J398, \xvl, 4^2 ; R Mungo, FL Hr. Ind., li,, aoa (m part); DuiIim 
and Puller, Le. 37-8, t. ix. Greed Gram^ mung, pmra, 

Heruga, buial^ ghora muga^ cJtMmi, pucki pagarik, vMM, #ic; Tliia 
puiae ia a dative of India and ia met with both wild and cukirttMl 
throughout the ploina, aa^iottdiiig to 6,000 feet id the outer raiigu e[ tk 
North-West Ein^alaya. There are three vaiietieu^ oharaetociaed bybamg 
green, yellow and black aeocb. The coniusioii in nomeaDlatuie hi$ 
alreatiy been expLoided under 

AtiM^ —jlfun^ ia ealtivnted all over the Pedinaolai thongh no catiiute 
cAn be giv^n of the total production. In Bombay^ where it ia retnicrfd 
aeparately (Smson and Crap R^poru), it ia the fifth palae in vhJb^, 
and occupied m 19Q&-6, i&9.942 acres, and id Sind 33.6® b™. 
The meat boportant centres am Dl^rwdr, AJunadiugiir, Khandsli 
and Bijapur. in Bcrar it would appear there aem in 19<>4r-$, L^.306 
acres under it. The method of oultiv^ation is essedtially tho aanif » 
for «rd. Diithie and Fuller state that it is alinqat iiivariiblr i 
aubohlinate crop in fields of millet or cotton. It is, thcr^forfi t 
Icharif crop, sown st the coDuucdCement o[ the rains and lespd ui 
October^ Cultivatiod ia the same aa for cotton or iidlletH If Mwn danf. 
the seed-rate Is about V2 eecra to the som. It ia reaped about a fortnigH 
before the millet crop, and threshed out by bnlloekB in the usual way. 

Its ehiof cultivation is the khaHf^ but in Dhirwir^ Koliba nM 
Kaimm it ia grown in the ratA scaeon os & second crop after rice. It 
is thon sown alone, subordinate to ;tidr and other cercabt^ It dw* 
b«t on good^ deep soil of fairly dense confliflteney, and with a ffdl" 
distribute rainfall of 30 to 35 inefaea. When grown after rice 
the roM s«a»an, cultivation is the same as for rdf 
though the seed-mte is rather less {15 to 20 lb, per acre) and the p tepar**^ 
tillage more carefuL In the Deccan this puioe is aometimes sown 
in the kharif scaaon aa a catcb crop before aagar-caiie and other frTigstrf 
crops, which are planted in the ro&f Bcaaon (MoUiaon). The prepatatinii 
niado from are the eame as those described for urd^ 
fCA Smi, Agri. &tai. Doaxt. 1899. 48; Bmh* Agri. Lohardsga, l&W 

i.. 38; fiocfirK Agn. Cuita&k. Ifi03, 70; Ei«. JVfy-cffV 
Dutt. Mai. MtA. Hind.. leOO, 140-51 j Lather. AgH. Ltdg, l®l. 

1003. No. 7, 152, 155, 183 ; Basij. Culi. of PuIm Crop* i» Ammoih. Agn. 

1803, No. 131-2,] 
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Bats, 

U4bll*L 


PH<EN1X, U»».i FL Br. fftd., vi., 424-8; Gsnible. J/**"- 
Ttimbs., 1S03, 730-2; Praic, Bf tig, PlanU, 1903. 1095-6; Braodis. 

TreeSf 1906, 644—6 ; PalhEjS. A guniis of palnia which compri*® 
^Ven or eight species, all of which yield mora or less edible frutta an a 
important from an economic point of vi&w, 

P. daotyII fera, Tho Edibhs Date; tree - JtAfl/uf. kiMir. i*^- 

^ormoA, pind ehirdij idr, pirlla^ uponpaliron^ eto+1 fruit ^ . I 

hikipinf jAnd^ cAiriri* jarikha, tsninra^ perich-diankd^, 
tindAi, teindi, Bmdri ore names for this tree that denote its origin^o* ^ _ 
A taLl tree, often 100 to 120- foet, producing^ when ^ 

“ suckers ” at the base of the stem. According to Do Candolle 
exiotod from prehistorie times in the warm-dry jeone which 
Senegal to the Indua basin^ principally between the poraUfil^ ^ 
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CULTlVATiOsW-—hi India it is cultivated and Belf-a^swn In Sind 
and the Southiira Paujdb, particularly nijar Multan^ Muzaffargarb, the 
Sind Sagar Doab, and in the Tmnadndna ferritoTy* Near Deta Qhaii 
Kh^ti the tfeea aie nuiTicloiia, on a atrip of Gouiitr^' iO to 
frum north to sontli. A few are planted in the Eaatem Pwijdbp at mhAmn- 
pUfp in the Gangca Dnab, and in HaiidulkhanfL It La tAm groim m the 
Deccan and Gujurat. In fucent ycoiHr through DoveiriniGnt ageney, 
pUnUtioiie have been siartud in varioua ploc^, e-g- in Siiut Tbo 
diMcultv in cultivating the tree ia to aociire the exact cliinatio conditiona 
tieeeaaa^ for aiicc^, [Cf^ Sly, ^iper. in CuU. of in igri. Jotini. 

/ltd , 1W€pt, iii-t 2 Ii 6-7.J „ ^ r ii 

Fletcher {Agn. 1906p No. 1) gives a lull account 

of th« conditiona imdcr wbich auccfissful rnJtlvation is earned on m other 
countries. The relative low huinidit v and rainfall in lypiral date-growing 
ragiosw ift a marke^l loature. Ibnn at the time of Jioworiiig apoib the poJbh* 
atid duriiig the ripeixing aeaaon cauAca fetincntalion of ino IrUiti The 
formed in all regionfl of auooosaful productioii, is Martdi to May, Rud 
the latterp Augujit to Novoml»er. Where tlio beat ciatos are produced, 
more than hall the total yearly rainfall oecute botween November and 
March p thiw before flowering commences. On an average, ram fall during 
the flowering and Inntmg seRMon ehouhl not excW & uich^ 

111 addition to this amount of rainfall, irrigation Ib ab^lutely ^ntiah 
lor if tbero be Huflriclant lainlall to disponfle with irrigation, it will be too 
great to allow the dowers to poUmate and the fruit to set fully and npen 
well. The requirementa ait to temperature am peculiar. In a dormant 
condition, it can withstand temperature au low as F.p but eic^melj 
high temperatuTo iS nccessarr to enable it to ripen its fruit- rtcitber 
flowers nor fmiia ate formed unices the mean temperature mes above 
F.. and for the best uud latest vanetiw (e.^. the Degiet Noor, Ayata, 
ALgsria) the mean temperature for the fnaitiiig sewn (May to October) 
should be above F., and for one month at least above 94 F. 

Sii/^a. -Tlie physical character of the soil, sand, loam or huavy clay AoDr 
appears to have litVk influetiee on growth and productivity, axcept that 
perhaps on light loam and sandy soils it com® to s^tunty atid flowed 
and fruits earlier than on heavy soils. It is also peouhat in its mdinersuoa 
to the quantity of alkali in the soil IiivMtigaUona on the Mil of 
Algerian palm^bearing tracts have shown that though it oan grow iti soi^ 
with 3 to 1 per cent- their weight of alkaUp it does not fruit mdsiS the ™ts 
re4!H]h a stratum where the alkab is below 1 per cent., and not yiehi 
■buiMlantlv unless there ore layers with less than 0 G per cent. [t-A 
JAiie Palm and Iff Ufil, m SAV- Stoss, Bureau FI UJL De^- 

BmH, 1904, No. 53.] The alkali in queatiou consists of chlond® 
and aduhates of sodium and magnesiuui* * t , 

P™w*r/«fl,-Ph>pag*tion imv take plae* by or 

The latter method is iha best, for if seeds are sown, half the ssecLIutga turn 
out iiiilIch. &nd, moriKivet, fornate Bcedlings seMoim pr^uco fniit equal to 
that of the Slock The o^hoots are bom* at the hue of the Btom of 
tw» from 6 to Ifi Tcma old- The« aio removed from the parent when 
ftom 3 to 6 veora oli The 1iii«e leavre ate ent away,leavtng only the root- 
loss BtURip of thB offshoot, with ita bud protected by Wf-*talk and yoong 
Wen. For India, April to Soptomber ia probably the best time for ro- 
nioval of the sndwiB. They ehould be planted oot m rows iS feet apart 
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witK aimiUr inten'olfl betwoen the mwB. Hole* S fe*t de«> laj 
broad are lUAdo. Hull of tke oxraVHtcd earth L* mixed with its wn 
vokm© of farm-yanl manure, with 4 to 5 lb* of oil'Cake, and filled in, ik 
o€*lioot being set in thi^ eeiitreof the hole. Cure t^hould he taken not to 
cover the i.-«iitral bud and young leovea li'ith earth. These tdiguU be 
retained a few iriehc* above the level of the ground, olid a rsrrvkj 
trench, a foot in widtiu dug rciujul for iirigution. Trennplanted iluwu 
j!ihi>u]d be watered every" flay- the first iiionth, twice a week the nweivd 
month, Biid then every iriontk for a yijar. For the tirat year, aki, thuy 
should be protected from November to March by wrapping thijm in 
straw or matting. 


Watering. 


Maturity. 




ftoningr PcMcnu 


IfiMbrihiBl Qtuh, 

kata 


T* 


f-p«1tainp. 


—After planting out the oidshoot, its chief requimmenta 
imgation and pollination. No g-elleral mle can be given with tegacd to 
the amount of water inquired!, Thia depend* on loi^al roinliuoiLi : ojk! 
furthuTp the palm neoils more wat^rr liming certain scioaona of the ytar tbn 
otherji. Cjenemlly, at the time of fiow'ering {Febniary’-Marebji nr 
no watH3r should be given i from Mav till the fruit ripeiw (SaptemlH-rlr 
water abouhl he given liberally. 

-The nge at whieh palms coinnienfe to flower vaHw with 
the charaeter of elirnate and soib anil the amount of water given. Bi|!^ 
yearn from the flate of s^iwing may be stated b* the ag* at which appiwUblf 
quantitiihs of fruit kygiTi to be produce^]- The mule Luthireacence mMUfi 
of a stout stalk with a large number of slender bmnchM to which the 
flowers are attaebed, the w'hole enclosed in a sheath, which is at fijit ela?<d 
but later splits open. The inflorescence is cut from the tree gencj^ 
immediately liefore hut sometimes after the splitting of the sheath. Ik 
or two of the slender branches bt^ar auflicient pollen for a whol? feMk 
inflorescence \ and as a mule infloTeaeencc beat* ovc!r li)0 bnmehs^ one 
sufliee^ to pollinate 50 or K)0 female infloreseeliccs, anionling as emt ct 
two branches are used for oaeh. The female inflorescence* at^ ak* bonie 
within aheaths, at first closed, later open. When they open^ on* 
branches of the male iniloresceiKie are inserted among ita branches. Ahoi^ 
three months after pollination, two of the three fruits produced by 
fertilised flower full o^i^ leaving only one to ripen. At this time abo 
Ijcginning gf ,rune) some of the elustem of fruit should be refnovcd fni® 
the tree to increase the supply of food to the remaindorr About 10 to 
eluetehi are usually allgwetl to remain. The period of ripening 
from June to Oertober, aecojuling to variety and locality. 

USES. —Tl» tree yiekU n Gum cAfl), mod HEDUiiif.tLav m 

tu that prQ\riiicse, laiato, fitcuv baaketa tmd mp«« *«' nuide from the 
M OAuIfu, pauro^ \VcM]niit>w on Joum* /pw*i Ffon* 

HI Rw. Bet, Sure, ind., L* U43 statot Hint a tpc™ of f 

* / ) grows an thq Wostmi G lints, Pooim, kniiwn 
sjui 3B the sourco of the so-ealleU OatO^tnnttiD^ inAifn in tho dislTuA tna 
iehhari) make Uffht woJki^HtiGllEa, noiJ split op tlisy 

for crotfw find buakotn. TJifli UbrouS network wliith JonnS the 
of tbo petjfUiM. colltptl kAu/iii-Aia boitki nr munf, is mod Eynut* 

for oxen, ttnd the fibre floparatoii from it for conlego. In the Punjan 
of f™t sUJka, hMMmd, k mAtIa into broaio*. , i 

From tbv £r«h spathfl* (oalled tarn} k obtained by dktilUti^n 
slrong blit Bgre^ablo perfutmi^ which k highly vndliocl by Aruba and _ , 
cloc* Hut Boom to bv prepnred in IndiOr Tlw> dntB fofio* * IniT?® mnd 

Bupply qf the countriEia whore it grew* plonli fully. Even In tb^ P*^J . jBki 
it M largely utilisod. In Multan tl^e Imid and unripe 4*t* ^ 
wnati xt Uiraa yoJIow, dlohi ; when ono aide Irtcem™ aoft^, 4qnfil t wliffi h 
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■ ... p,w , n«y bo ripoiiej on U«i two. «o" * pf"^ or ri jwirtJ iJujr 

noI« whW> on llio two o« 

li> Sina Uto taiil. whon ripo, i^ ■fe.tlsn.itod t*nrnw. . 

nliipkod bprow ripo. In MninffMRorh tho moat wteei^ Wnri u i^lod 
*>wa tho lukJdlo «i>d driod in tho •lun TTlo "Mond boat 
"S k^n W it rr,n,« from tho tr,*0. Ito <«n»l oatoouiod. k 

hollo I ill oil rtiid Wntor. Tlio lormlmd buiirh or hoiTl ot ^'”‘"1^. j 

n tt« IB cut down, Wid ootOP no n vcMtobki ond 
Like P *u/fT*rri<. thl* »pooi*« ahm yield* n nw^iinn# juiOO. from 

to thftt TIki cpn^ri tlatc^ IiAaBKi/, ii aSio giVf»n to bIiw^P aihI 

S fSriv du^tSo, and i. ™*d in MttUnn ™ri Sind oedema 
“ NaThw architocliw, and olao fuf w«Wr.^ijnnela. hci^o. and 

trade. Exports.—Tba cxporta of Indiati il«t« aro not “ J®* V“’ 
iwrlAnt * they have avaTOged about 130 cud:., valued at Be. 1.115. dumg 
JX, v«.« ,ndi,g IMM. tot iu liOM *.» only »1 ,.U. v.toJ to 
Ra 364 ami in 1906-7. H caft., valued at Ba.irf, The ro-exporta, 
p.r»d. 'w.™ to folio.-. : l«0-I,«.«f to 

Tito I 69 263 * 1001-2, 27x632 ewt,, valued at Ra. I.dl.WO t lo^r- f*! 

1 ftoS-fwi®'. fw" 

Rsi 1 27 >77 * 1904-5, 22,260 cwt., valued at Rs. 1,21,6«4, 

valued at Ba. 1.31,373. and in 1006-7. 27,015 cwt., valued at 

“"‘jSJS-Tbo loTriRu auppliea, OU the other hi^d ate ^ 
nnrtjAiit - in 1^^00-l thjoV camo to 811,212 cut., at p 

ml 2 ,’901,006 cwd., valued at Be. ^.ll.OOl; 5^': 

to 190IM. 867.2H ,.wL 

1^’ !♦ RtoM »7 709 ■ and in 1906-7. 8J4.781 cwt., valued at 

lFL"4f5 37 461 Tho lath'Mt quanlitica enme usually from Tuikcy-m- 
lt‘«.4«,3i,4bi, I K Aiabia, 236,101 cwt.; awl Perua, 

i?^"ett., Ud are rereiv.l chiefly by Bombay and which took 

„ .1,,;, .tato 5a2,y5 SK? i,t' b-.,. .w—v 

iCf. Th' flewrr ifnauem^ ftIH-fl. 7WT-S t 

Rii^il, UuU. Qf P^rn* m J ® j j5„£, ^ 

i:% s.»i 'iASri^o^i ^ ""''■r'ii'SdrsKB t 

S S hSrMS. >to H. >toto«hto. pitow- "to «.-».• .f M‘ to 

Bmj., 11107, 348. 3W, etc.] 

P HvlvirtJtPls. B«5- The iVil.l Date or Date eupar Palm ^mik,, 

IviW jviLn iioirJliiBfl, lAornt, sandoifka-rtor, itcAHmfwn'W^tf'i, tcAot.cU .. 

Iwjm-, ^ 3j, ^ nj bipb, liistingmehcil 

Cuaet and m . i„ ..((.y, » Grat, awl the leaves, petioles, Utom. 

Like * ” _■ varioBjtlv Utilised for purposes similar to those 

ttoto «Xl in tto «.i,l, BtotoO ES- to* 

ud Wokw Work (PP- 115, 185b The tree at tbo beipimmlS of 
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Tlni^ar, 
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the hot weAther and producea in inferior > ello^h or reddisli (nit 
which ia eftten by the poorer cloaaee. ' 

In inany localitiesp however^ ^ipcciallj in Jeaaore and other dkhLta 
of Betigalp thifl spociefl b of considerabb importance &A a sonra oF food, 
to the nee of ita aap in niaking Sog^b, Tba 

Goireniineiit of India {Resolution datod Bfareb 20p 1889) lucntioii tint 
it had boon eacertained after a oarefid inquirv that there vm 163^152 
acres nnder cnltivation of this palm tonneet^ with the sugar 
A full Aocoiinfc of the process of tapping the trees and of the 
of angar from the crude sap b given in the Ripori art the Dislrvi of Jttwrt, 
l874p by the late Sir James Westland. Tapping onUnadlj ryt TmTiUTii^ 
in Novemborp and the largest supply of juico is obtained dunRg Dcreonkr 
and Januari^ An average amount of 5 seers of juice per night raav U 
got from a good tree. The jnico is boded down into a dark bmvn, ball 
viscid massp called gur^ About 7 to 10 seers of juice are required to pK^ 
duce 1 seer of guT^ The tapping season lasts 4J months or 67 nipili. 
Thus at 5 aeera a night, 335 seers of juice are obtained^ or about tO leefli 
or I ^und of ^drper tree, worth, say, Rs. S to Ra, 2-la, After the jun 
is boiled down into it is then sold to the sugar-refinera and h? tbtfu 
is mannJactured in various ways into djfierent grades of §rugai. Hm 
best known h termed dhulm, a soft^ moists powdery augafT twed larpb 
m the mannCficture of Native sweetmeats. A piufer, graHukr ind phoj? 
expensive sugar than d.Anfi/o is colled pucka. The waste molassesj ca4 
Iccted during the preparation of sumr^ is called chUit/a this isboiW 
down into a black, sticky treacle^ wUch is largnly ntdiaed for mixing 
the tobaci^o for the Native hwkah and also for making cheap Nahri 
sweets. A small proportion of the jiiice, instead of being used in tk 
above way, is consumed as a drink, either unfermented or fermeatai 
under the name of tari, or is converted into vinegar (see Spirits, p. 1046; 
Vinegar, p. 1109), 

la raeent yiMue eui iatamtiiig: QiidiMvoiir has bosn mods ta pcotnaiw 
manufsctEirD of polm-sugnr in tho Central Provinces. A cctsypany lu* ^ 
icfTtwi niuler tho nniTba- of the KKnunt w* Sugar M jut, ii f ingtiiriiia CctnjM®y* 
(^^toils ly^axdmg this wlH be fetind in a pamphlet {pub. 1001) hy Mr. Har™ 
Chotterji, Hanai^iLim I>irettor» and in a report on the result of the 
aparAiiona. [<^7/,^ i&ajiJaJp DimU i^iMor /ozCiut, o/ Bmij., m 7i«i. ISSl, 
4fil-7 : PAiemiooff. /fid,. 1803. iii.. 620; Land arvt jf^nV Bfnq^ jW 

10-30: Woodrow^ Qar4, m Ind,^ igeo, CZO ; Mukerjb Handiiook 7*^ 

IIWI. 37£-^4 ; CliBttarji^ Bipl. on Pint y^jr"# Ofttrai. of 

Agri., Moraii fniMr Indore), €cni. Snd,, 1003-4 f Jorutv ^ damLAt^n 
1004. iL, 33S.} 


BJLP., 
vl., pL L, 
aiT-24. 


Embltc 

Hyrobolon. 

Oean. 

ny« h4 Tail 


PHYLLANTHUS, Unit.: FI. Br. Itut„ v., 20:5^? WJ®'' 
Lilt Trett, etc., 1002,29&-30i ; Gamble, Man. Ind. Titnbi., 1002,: 
P»in, Btng. Planu, 1003, ij,, 038-6 ; Brandis, /nJ. Trtei.. 1006, »b^'" 
EuPHORftiACJ!.*, A very large getitia of beri^, trees or ahruhs. TJurt 
only are of econoniic importance. . 

t. ErabUu, i/„, Xh* Einblk WyrehoLwi, oortlti. ^niJaJti; cMuli 
ewfl iAonda^ mfroL nr£Zf. uMir^ avaikoH^ bkoxa dmaii, toppiw ^ 

A mndtrnta-Hjml dlMnduous tree. fOLirtd almcet; thiaagJwut 
Burma, mwonding the hlllii to 4„000 feet, ^eOy in dry decidiious fmwts 
It jdaldi a Guk of which httle u lau>wn. Fruit* hark end 
iJoyod in pruisq and Hoojw iAgrt Ltdg., 1002; N*- U 

thftt tlia drf^ pu^py pnrtioa of th* irtimature fmit niTards w ^ 

rent. tn^Jc ncid, hut in m ripe state oaiy traoes ■« found. Tba . 

regarded by the chamar§ as una of tha b«t tons, and otb 
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PIMPINELLA 

A NEW industrial MATERIAL 

r.i.r'Ks:; 

/*! r^i jttinrh«t anti d*i flDiVOti™s uaKPDditnt in viiii>0iw (k^ p- I lOS^) * whiki^ 

g; ,i. ”t..i^i.. A ■ ':s?s ss; 

SMSr. |I^,<«J "SS >iS Zi. w.'i 

S' ‘HflSTf'^* A5!rLi““*ilK» N r iSTlJol*!? lOT I 

K.Ti.'Ts: ;a;f .tirsz 

Martin, S^irihip. 1 MB. 7 J CliBlwlT». l«M. 9i Tnsncn, *.*>«- r™-> 

mnJa-I^urfmtnt, nirtrs K^y- 

P. Hlrurt, ««■ ■- J™"*?' “'‘"' I i™b fnunJ tlwoiii!lir>ut the hettw 

,rD*, nila-,«iri^ A «ne]l to Ttov-neert-, 

piirta of Indi# front tl» IhiS^ a OOO foot Tho who]® plnnt in eon- 

daiimn. piMnfK on low, iMirt Broiintl. 

^□ghout iropionf ®vo while ^ -*1^ 

L«VW. bttfk MMi w* "1^ /pKi„ BU, 2fl+-fi.] 

t-i b® onipliiy-od iii Slii^ (^7/, 1 iMPnMMff^ 

pimPINElXiA ANISUM* linn.; UwBKUJFKitJt 
lauril win/. <■"!»««. *««dW, MOta. SM. 

p^umc in Jewliit Aniwjrt n in tarcfl llwoKporta in 1&04-B 

"■ i“ a» —>»«».*■ 

ttST 
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vL, pt. K 
336-4^. 


Blu^ PJne. 


I^irpnlifi* mhi 


Terci^ 


Muui^ 


Edtble 

Pln^i, 



KbAqia 

iFlSEi. 


IMa. 

I^u‘P«aElni& 


the pink trees op INDIA 

Gijd«m«i*t«f and UitfTmiiiin. t'OiiotrVr Oib, IVOO, STift-O}. fCt Tunnirw - > 

Sirrill J’mTT' t*-SrWnSS"*^ 

S(fni-4Kn. Rtpi.. IftO^ 11-2: Aprif-Miiy. (BOflt 7d.] ■™iw«Ui, 

PINUS, fJnn. t Fi. Dr. tnJ., v., Gambia Man lU 

' Mbsw^I] T, Joum. Lmnj8oe.,m^, 

* * ■ CoNipKR^. A g*nu3 of conilerouit ti»«# of imM 

cronomi<- value, Ptvc aptieipB ape indij^nnouB in Intlia. ^ 

Pi aMtll^ Tho Ifufion Bluo uf FivD-lmv«l l^ne. The cklifaL UL 

™*»«f*ai &i>an*, tfiin, taiar, ber^ tidj., ixOrl^ parbl, 

1-,/lW fiwi. WMlwaril to K»fiHiitao jukJ AfiiliMiJdloa: rl 

fo^wir ^ North-WHit Koi.uwn ju^i Sikkiin, iTfi^ 

Iii«hly riw^iiii mid alTiiriJa T(r]|p£xvi»s mul Ta*. TuoM b 

nwi!™',l^n^'r{™’ tlireo > WU*> rent, nflcr wWffh Uiprinp<M*E^ 

Z^r. 1 .^“ ‘"^'7 ^^*’'1’ port! of tho wood «f« nioA 

wip loycd for torcl^ which ttni knuum ilb imtAdl in UinJintoni nnii PA^jW. 

^ <™«* «™ vdiinWo foe lightiw &«. Ir«ftik 

*"* !«^;«» nod tDdRa booomo oo™«d wiSi * eopjoun .I»rt 

rZZhln Z*,,?"?!, wllpotod and 0 I ««1 by the Knhnn 

S, I VVenfeiTi Hminlnyji, mid t!int it ■■ nlso expoitcd to the pluM. 

For plwleuiij, door*, ^ndnurs and furniture it u better tium dtodar [vtirwr 

ZZZli' 7': « it « Inm brittlo, Kb* not tJie oil, wWcl* in the *«to 

Atwrarba dirt, white it u free from elrong evMit, In KniW* ntuf KuBu it Jl *dd 
tM bo ^ for t^bow. ICf. Tlnirsloh, Hain and Ttu-pnUint fwn Jnd, Pmm, 

1803, 7_|9, J(J7 |8w.ut, 

,5*,?^* i*ui.. 282-9 j liJDO. uvi, 4117-003; IWS, *X»., JOB-TSt I**- 
PI ‘ j^'jy JfiOB, 80 j AgH. Lrds-, ISSWI, i\o. 14, 09; Far. iPuriteT 

Flaru Ood Admin. titpb. Pb. tutd V* /Vop.] 

Pe Gtrmliiia, WittL Ncofljd sjr Kdiblii> Hup, rAi^ niWt» 

i^a^nwhi, Mhat^gtu fVmvha, chirS, p«fti, ^ «»- 

fijir. A mvetr^nen of tluj iniinr^ drv utd Mill Xofflli-Wfrf 

botwP^n 6,900 imd iq;W0 fiSPt ? mOiJiitMa ot Xwtbfi 
KA^rifriAn ; tdao Hariab dufiritrt nC 7^000 Id 11,000 foot 
TJw5 ^0\ prodiu^t dI tha Jipmaa is tJie aJinrsnd like pwde in tJ» 

^ 1 ^ Optohwo m phipkwl before, OpeUt Mid b»toi 

niDke Mttlea ejfpond, Th* mds ore then reraovKi* EkFtd are Inrgf*? 

03 Hw *^J stored for winter In Kuiuiwaro slwj ^ 

f^Pi « 9 fo^ With lh« mlmbitanbi. They lire abiG oipDi^ te d» 

T i" P quantitiM wre in^rtfa arnitmll? 

India from Afffhanwtnn, The wijod I 4 hard* duniNo and VCiT rewnoffl*! 

tti, "■ o UntfTM, taru. A 1*1™ e virjjfwn tTW ^ 

iCh^a hjhM^ ^JEs of tlio Luahoi eounlfy of Chiltwing, Sliari hUis ^ JiiDiirf 
Ma^Lon m Ilitnim wl 3,000 to 7*000 fwt, 

Tha of thia «pcc|» perimpa ihe itiMl volu^hle obtaiiwhk froB* 

b SarapJrti vPKTfl reiXfcrtDd <m by ArfiMtrfl«« 

J003, 1417-'^^. lYwK rriHie Ewrpentior, which is a pjpey- 
PMlv fumuhos by d^ftliElation with atewn abotil 13 Mr wnt- 

Ml oU. fin a forrncT occiuion AriiuitreiijE nbt44ini}d fr&ni A sample of J'. 

K. 0 ^ 1^11181 tiupentino fljid tho dhdiUed oil have a “W 

blit a|¥ra«bde odour, tw Fminniiiiiwf than tlwit of French inrpantilWr 
exnnii^Uon ahw |irov«i that iho od of KA^^feyi is atrieUy S 

Tw and ArtiistroiiR elates that in liis opiniMa J 

h^g]™i quality nod Will be found to i»er>^ everyr pi,r|W« fOT “1? 

Ti^b™ (French or Amcnean) is ^lae^^, Samplw ■ubmittedto a Lmubn ^ 
of hrr-ken (Apn, irfdfl,, liJIM, Jfo. 14, I02j were valuad at £4 W £3 fwf ? 
ItW crude tUqMiqtilie, and at £24 par ton for tha nifmad aplflt. wbik ^ *“ 


RFSIN A.\n TUKPKNTINK 


nhtjuTud ww* %'oIukI Mt £S 111 n*T lim in L»lidon. At preeiifil. it 

th“^i of fon/ol i> 1^ ■■oaU to Iiuiko Hie- iiulunlry of much iro- 

the chief foroirtH precIcOc* itfl pnifitnWe refaction #1 the ^ 

^c«ti.n. (.C. 11^22; Ooi Vpp^ lliT- 

^17 fi - ItHXP iL, nt, 1. Mr* And Btn-lhn liarMf I W^ 

tL^T: iiui d(* Hor^hr/WArr. tOOfl. i. SM r,.J 

liiLl fr.FMiJi £it tlw ^kinii 3l^l«i, Artwtulhm me! TH>nAm?nni^ -W MM I 

■IhrJSihi of >>> Anu-lronp at the m.uo li.no ce 

.liol^t Tho <T«,lo lurpcnlitio b mofo fluid and elrtiiw and 

v'lO per ^ent. of ..it The tw^THoecly te.wii.ble en« i 
HibT JomSp<.nd oact’t'y ™ «»*»' pn.fnrlio* »o Ftcncb oil uf lurponline. [C?A 

HiutetoD. (.c. 23 -a; Apr*, U i 

P. lonffirolla. laing leaved or Thrcedoaved 

rib, dArio, gnirf, teadous, kolan, t<$p>n. iwAwr, muturM, jruls. 

o)co-re»in = yriHdffAiVoai, rAfr-Ao-!fo»d. 1*^8*^* ™'’’* nlv»nf 

dreiduow-i tree of the Outer Hlmaloya and S.ia^lik lUng^aliw t alley* _ 
the ptiticipa! Hin.ala.van riv-en. at 1*500 to 7.BO0 Icet; extending we«t to 
Afchanis^iiilt finrt to Bhutan* ^ 

RMto—Thii. npeeito is the chief tm. tappcl JJPP';;*: 

in a avstemotic ntanner was (oimneneed m Jannsar. hut hm non ex 
tendiMl both to the Pa.iiAb on the we«t and to the f^ata of Kumwn m 

sr^iro.»bk it.ti ih.t in i«»»-» .■>»«■«.<“ 

in jaunaar. each giving about 8} lb. of toein- _ e i^^t^bon! Factory 
etna over 1.000 maunda twin, which proilnred at the Fo^t ^hw! Fw tory. 
Debra Dun. about 900 maunda of Coiv^oSYand 
IrimNr which told ter nearly Ra. 9,000. 11|ere are two mvtboite of 
tappini; the trew. Native and EumFon 

the hillmen of Ttuioaon atid Gorhvral 1* to rut a mvbe into the trunk nWt 
S feet fiujii the ground, the bottom of which la 

if. collected na the oirbe fill*. tometiOic* everv wcond or third dav. i«ually 
Ltiwn Hic teunb .i.,d fifth da>^. The nwhe ha* to 
teoKthoned from time to time, and the sanm nicho My bo used for two 
or f^n tbreo year*. By the Karopenn methoil an inoHion a^ut 1 f»t 
loim 4 inehw wide and 3 deep at the W, not including the bark, is cut 
S’tirtt™ rJa l urv-eil [neLdon about 5iJnehea ong is made 
l*low that, into which a pi«e of z.ne is in-outed ^ 

nlrif h tlin mftv fiovT iilo A iKst j^uispiidetl beneitlti* I n« f 

S a month, 6f the Wufm:tura <•! tiu^n^e and 
colophony from the . indo twin o tell aceoimt « given by Birbal (/nd. 

p^'nt day ihe^ltevert. 1 ^^^ are the only prsHtewr* 
and tn^n&n India, and the mipplio* rome through the Uuaervatot* 
of Foi^a in the I’anjih. Ontral Olrrle, ^hool Circle. 

!:.S. 

’ A .»*»*» —Kb,*, 

a«& 
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PIPER 

CVBSBA 

Cubobs 


THE CUBERS .4ND LONG PEPPER 




&*p. 


BgHt Mo, 


Tmt. 


CHI 

nf tluB KMdta. 


Tr^q. 


CortservAtor, CeotrAl OircJe, TJnitod Prc^vinoei, KAtkEodim rail^iT 
for 2-^M) per pHoilp and mlophonj, at lor 

Fta. 4-S-O to Ra. 4-12-0 (10 to II annas represents to 

poro) per tnaund of ^2 Ib. The average prioe in the Panj&b Ortfe 
H’fts Ra- S-lJr-O per mamid at Aioritoar for erode rt«in» ]-l-M) her 
gallon at Amnt^T for turpentine. Rs. 3-3-5 per maiind at Cakatta ^ 
Amritsar for eolophonv. The eolophonv ia sold chieij for aaup mina- 
ffloturop and the turpentine is in great demand for variaus indaitwi;, 
but ehiofly in rmlwa^ workshops. Indian resin ia softer than onlmiiT 
trade &a.Tnplo3 : to overcame this defeet it has been rcconiTOendcd in W 
the nsin more completely during distiUarion {Bhaduri Rrpl., Lab^. 
Jnd. .liu#., 1902-3. 22-3 ; also Hooper, l.c., 1903-4, 25). 

Tlie roots of felled trees are also utilised in the nuniifactiiie of T.ii. 
whieb in Jaansar has for some ymrs been systematiesaUj prepsiwl in 
closed maaoniy kilns. The tar is boitecl down into pitch and expertd 
to the pLabis for sale. The needles were found on distillation to yitld 
only 01 per cent, of the essential oil. They contained a Inrge proportiefl 
of festD, and their fibre was found tinsmtable far paper-msMng. Tie 
leaves ^icld no mirogen and leas mineral matter than straw, Thefi 
however^ constitate a good litter for atablea aud cattlfrebedi (Hooper, 
U., 19CNk5, 26 ; 1905-6. 31)* 


TjTftfe,— The foreign Imforts of India in Tcsin, during 19044^ 
amounted to 49,003 cwt., valued at Rs. 2,9B,073 j in 190&-4 to 
ewt.r valued at Es. 6,51,279 ■ and in 1906-7^ 96,436 ewt^ valued it 
Rs. 8^62,060. In reoeat years the United Kingdom has been the etirf 
Bourco of supply, and in 1906-7 contributed 6G,20v3 owt., followed by the 
United States. 16,416 ewt^p and then by Germany, 12,895 cwt. Tic 
Kxposts in 1904-^ amounted to 1,9 IS cwt., valued at Rs. 37,515, and ffi 
1906-T, 60 owt,, li^alued at Ra. 1,S15. 

[Cy. Ind. For^ ISOI, iviS,, £3-9, 157-61 t J802; S01-2j IS03, liin 

407^U- 1804. in, 189S. ni, J79; 1896, XKi-, 72-^. 1« j IfiSS. 

43 ; 1004, XM., SOS-ll j 1605, ust, 425-34: FfiarmaGo^. /tld-. 16931 
A7S-9J Thorpe, .4^1^ Chem., 19001 iii.+ 15, 805-10 j fWc. c/ 

Aipt Htv. and Agri. (Forefftaju Oct, 1903. (AJ Noa 0, 7 : Moy 4 

13-3 ; Jlino 190^ ?4o. 2S ; ^or. Jiipi*. Pb. nnd U, JVrt?. ^ Fifr. wiW 

Ptan*r Pb. and If, • SdilmiTKil A: Ce.^ ^rntMAttn, RtpUri TadilJTiu 

nnd di* Harzb<Mii€r, 1006, i,. 564.] 


vt.« pt» 

sba-ao. 


Chaba-i 


Cubeb*. 


aUii OIL 


PIPER, IJnn* ; FI, Hr. /nd.^ v,, 78-97 ; GambloT Msn. /nd. TiinAi-, 
1902, 554 ; Frain, Sen^. Plants, 1903, 892-3 ; PitjcrackM- A IsJf® 

genus of shrubs, rarely herbs or trees, some 45 of which aronitivis 
naturalisecl in, India. Several are of great economic interest and 

P* Ctubo, r. At. Ra.. 1807, bt. 361-3 ; ehdb, chat*, kmhaia; ™ 

rewt* = chaiJialh. A aatire oi til* Moluecai^ ‘CiiiJtivatad in Inciia fpr its 
the cAota ot ladien Mvtuccvb. Tho wood and lOot am uood in 
OTwnco and give a peJe brown on. oottcQ if ugod rnkma, but mixad 
a browaiah-nd. [Cf. T'Aa Batocr J/onaKnjrf 
tranal.k IS93-T, 81. 94, eto, ; Pharmaosg /a4., id-, 175 ; i:>iJtt, MaL Mid^ Si^ 
1900. £44, 29S.] , 

P. Cdbvba. Uttr, f.; Ctibobi. iimmuc, luU-marz, 

indinHwipi. dvmki^irchi, chafavamiriydith 5dib JBwniU^ 

Minb(m-korawa^ eto. A nati vo of Javn and tbo Moliiooao, eultiva™ co * 
extent in India, and the fhlst inTportod. It ™\dB an imiTsuportaat 
Tha (rtiat, known ea onbflbs^ ham been lifted in European Manicl^ 

MIddJa Agon, and ywlda a thick, colourhsM enSmtiitl Qtt, wilKjwi 
odour ftiid flavour of wnphor and popp^mintx (GA AcoifOi m mit 

S9U 


FIPEB 

Culitiv«tU?n 


OolMnllV]. 




THE PAS-LEAP 

iSf: S i.tTcSEK.'.SS 

Skrte ^ li«ji» ff®m Kf^ tiMtwanb ♦* Aaum, iho 

w«tweJ^ lo Bopiboy,^ fiDii pouthwnrtii to o' kr[i. mmia 

iiMnir«BtmR BBtiqiiity of linowlectBa. it tiiBy bti tnantion^,* rtlc«>nt 

fHviw/t rtp muaJ ly »vflci U> ihuH ptuil-^ onlf wtthm eorapBTm ,.^^1 x 
hry^l b™ tmnMomd tfl blifcck pm>^^ 

Pliny (Bollincr. iTMuJ , bk. sib. «i*l ** ^W.4 ^ m thfl Pncrt^i- 

£;i.g pepper to cultivated in fteng^l ead^th ^ 

eipottoS Cidcatta. It to prtqtoget^ by ejickte* i 

The nirkcsrt lire tiwrtplftn^ numnda <4 

^tAiic« of 5 feet fpom each OthPT. Eaiih ^ which 

the fl«rt %oar. 4 mataid- ibe moo^. 6 fnaunda the ihmi W^ 

^Wta a™ gribbad up, dned emi «ld The pkmta 

but *t the ocMilftiflnMiniHJt Ql the het ecoKiD the ™t4 «« cwwluliy «0 ^ 

rtrlw tTp^lTihenk the hetU 

WrtwteK-ii*} are imUldly culuvated in tito epneo Tlie 

to Rathered whcD green in Jennery, ^ to pnaer^ by IP, jjj^,,,,,*,^- 

diM tinripe fruit and the rent have lon|K b^ 

Mtf. /nd.. liL, 17Q i TKi Bowtr Afoniiecnpr, be. A M. M ete.. t^uonnwi* 

HefTmeniu Vt^hlOe OiU. IWO, 3S2t Dutt. bo. 213-4,] 

P. Betle, 1-inn. : Hunter. A a. /ta,. 3^0-1 ^ Sf'^U 

8132. The Bctlo. fxSn. b£ni6«fi, mmhuta. vilyaiA, 847^8. 

ttUilai. ndgtiMtfi, niicifcfc. Mnype, rt*. 
probttbly luttive of Java; cultivated for the tsake ol i 

natter partu *1 Indja and Ceylon. _ ihe 

ElatoET-—Anordine to ffo6«oWobw tfd. ^ •* eonuH to 

UHla> Ml f^!«i£ne Lo, vem-iia^ which m^aM ^ 

us thfOUgh the m ^chowi^ the l^r 

Chiit^u Muntfiet htti'o Etoui ramoto tunot Man lu me w ^ _, — 

generelly mtoed with ofwa-nut. Un^ ("1- 

wjlh qardiiinonu. nutmeg^ ^pbor. «te-. in .™;, i^nbawnhebit 

Yutolii.. SOC, 31 lb in the isih e«itiiry. the rlidier 

ci-f kcemna; in the tuouth a oertaui leaf ciiliwi Tfowwi, 

ISSSfheK^hnve th«e leuve- pe««d ^th 

thwu in tbf^ moutK They th™ t**f* “ fnd^^atiiaca they wplt 

and chew thorn. Sorartinvea they a^ Eampiww to rytn fPirl f i-i iiTitin45 
out tha ulivd, which beooracaof a red colOMT- Garcia de QrtftCt?^* ^ 

tolSM. eorliborati- the* f«tt. -tattag 

keepdiiB the nnil of the rijdit Ibninb potn*^ ^ Urme to 

midrib Ol the l»f. 3 *-ny 

thb iHwciioe of ^awinif ttka fifiiSfr-lOidr [Of- Jfaprd^ai of^purn. 

144!^ /«d. irt th€ imC*ntunf (ed. Haia ^ 60 M«l'H alil" 

]3fM (ed. Held, fioab ii.. ea-A «te.: Pyr^d-;, X-* *l l^i 

8«Vii.. 3&3-3: Bernier, fwi-ri.. IdM ™ 

Burbo— . Ceneto g. aW Jfutoto Jed. Held, ^-l. ^ 

‘"iMwinON-^Th, »l 5?“”- 

difficuldee: it requites a consUnt tempMature. ft fuKly 

of mouture, and mneb attetition on tho part of the sr oaiitov 

i« pwpauftted by cuttings or arts grown under shade, and m ta r«*- 

Jndia within npeciftUy coiiHtructed hatwes of gifttoh^ reeds or mats h»vw g 
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Blit gniM looEs so ik'rfign^^J aj^ Uj atltiiit i>f a iliffujwd IjgliL The phnU m 
grown ill parallel rowH tliat allow ypacctt for the owner to paw bftffwD, 
but iiotiiiig more. In other oasw, the vm<i» are cultivated uwler (Jie 
.'slunie of trees, very often the nreca-nqt palm or other tree* Fqiet^ialJy jEnpim 
for the purpose, aTtd plaiitofl in the form of Aeompaet garden fturwuiiitrtl 
by fk protecting hedge* P^n-leaf ts hardlv ever grown lij the coniittibrr, 
but ijf regarded as a speemi r ill ti vat ion that requires expert ktwnwledgp! 
The methoiis piimuetL vary mnsirlembly iu different localities And rmiv l» 
considflitH^ under f be iiamo* of the provinces in. which the kif ii 
chiefly prodneed; hut unfortunately statistics are not availible for hJI 
proviiicoH, and onJy for ccrtuEji yean of those that are retumed. 

As far an can bo rattililutcd^ the area uiuler the betel-vine m 
l9iH-5 exccedeiJ 43,000 acre*. The greatest pc^hlc confiijiicii: hia 
cxisteil rt+gardiijg the varieties and rares met with in this province^ 
The commcrcLal value of one fomi of ptjndeaf ih bo itiflnitely p'raUtf 
than another that tht> compaHson betw^u thein (in paint of piic^) 
is SL^ great as that between the produce of the very poorest airl tha 
ve ry finest vinoyarda. A uni fomi rate of rental for land yipldiiig lo 
entirely different prrxliiets would obviously be unjust. 

The following inforrnatioii regarding the method* of cultivation » 
ahstmeted mainly fioiu Mukerji mid Roy* Thor* are three nuiin vaiietb 
extensively cultivated in CentmJ and Southern Bengah 
cultivatod in North Bengal ; and Aimht, cultivated to a smaller e.tt?atill 
over the country* According to the former writer, the finest “ 
grown at BantuL half-way between Ulubajia and Midnapur, on a hpkt 
loaTu slightly reddish in colour. Ordinarily a bhickK fmhfe clay 
containing a large proportion of organic matter, mid situated above mun" 
dation-leveb is chosen for the crop. After selecting the site, jtobi 
and trees growing on it are uprooted or burned down and a trenrh is dug 
roijud, the earth obtained] being spn^ad over the surface of the 
B^^forc planting the betel-vines, a roofing is manufacturccl for the 
of securing sli^e, evennaa* of temperature and security from high winds 
Rows of bambcHi or other stakes am plan ted* -I} cubits remainitip aboro 
grotiud. Over these are placed dhainrhfi or Jute-atalks attd s^jmetinitf * 
thatch <if ufu-grass. The garden in fenced round with the saine 
Each row of euttinip is plELEiUd betw'eeii tw^o hiiea of stahea, with uiterw 
of 6 inches bet ween the ruttinpp. t'uttingB are taken from planfA twottafl 
old or more. These are miMle of lengths 12 to 18 inches, each with fivec^ 
joints, two of which aits buried in the earth, while the portions hit&wtjf 
ground are made to recline on the surface. They are then 
dat^lcaves and watered niomiog and evening tiU they strike root and |«n 
forth buds. Planting time is May to Novemher. Pcca-donslly cutting 
are first planted in niiisoriesj and, when rooted anti have sent forth 
leaves and buds, are tmiuaplante^L As the ploiita go an inereasijns 
length, one or two jutc-stalks am «turk in the ground close to I 
upper ends reaching th^t roof. And the betel plants ari? tiH to them 
sti^Aw* TrVlien the plants reach the roof thay arc bent downwat^ 
portion i* niAflc to rest on the ground and is covered with a little 
while the bud end la again hant upwards and tied to anotbef 
Tills process is mpeated about thitm time* A year, and every j 

leaves are plucked away at the points where handing takes ^ 

j:uiid and other kinds of well dried and pul\roris£j earth are placod be 
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the lino anti ujwtl to cartli up tins plaute* Ew h time enriiiing^up toko 
plows, dried and ptilvenned poiid-niutl, cow-dung, and oil-cakc me uiwO 

a« manuns. • «,i,,„ 

IJ pkntiiii; m duni- in ,1ulv -Aupwt. ptuckm); ciMiiiiiemea n> Oetober- 
Novemk-r. Imt \l planting be done in IXtolwr NoveinUiT, plmking tato 
uktu in Mav June. Two pluelrinipt ate marie t-aidi inoiitk. Two to tour 
Lives are got on oecasion. OT«i in tlw rains four lo aist U iiVes a pknt. 
Thu plants are in lull bearing for sortie live years, at the end oI wliirb time 
the mirilen or hiuoi reimiroa to Ut thofoUKbl.V overllaulisl. Mrtktirji gives 
the outturn Irom one imre ahont m lakhs i>I leaves pet mimiin, and tW 
total Coat per ai’ru for a period oI three yi'crs as Its. 1,4-2. Tn_ ng , 
k-avM per fwpisc as the average prire oI paa, .Mukerji ealiinaies the outtnm 

IW-U: Chftodhiiiy. *Vofc ea Mprr BjfW m IStW, Mukerji. 

ffuiMtteufc tnrf. A 9 H., IIWI. 42t» 33; Key. Crsf- e/ lOOa, HO-l-l 

l/ititcd Ji»«iWrtccs.—H. K. Xcvill dates that the plant thrives Is-stoli 
a still soil, retentive of infiistore, and says the site selerted for the 
is aencrallv an elevated spot with a giHHi aloins. The land is ploughed, 
levellerl ami thoroughly denned, and then cnidosed w-Uh slakes and brusl^ 
wooil and covered with a roof of wnlfra-graBS. Sl^llow trenches art- neW 
Bcoopeil out, 2 feet wide by & or 6 liiehCT deep and 0 apart, which are 
filled with water; and when the soil is saturated, planting coimnenres. 
Full-grown plants, stripprtl of their leaves, are cut down close to the rwt 
and ^vided into three or four portinns, which are laid bonsontally in the 
trenches and covered with earth. In a few days sprout* appear at eiuh 
knot. Planting goes 011 from Febrtiary to April, nnd em-h row w 
two or three tiroes a day. Stripriing the leaves hegmaaboiit llic mliMle of 
June and is 1 ontinue.1 regularly for about a year, after which the plant is 
exhausted and is used for stocking a ftrali plantmuiu P*™™ 

is allowed to fiat for a year or two. The leaf is »ld m bundle of A)0 
ralleil dAofw, the price varving acconbng to a|ps and quality- It /. Uuinie 
and Fuller, Fi*id and (iardtH Vrvpt. pt. m., 61-3. tt- 91, U; Nevill. 
Z>Mf. dm, U. Prw., 1904, xlvii., 36-7.) 

Ceofnii Prtv/m:rs.-In the Cetitral Phovjhh* one of the foinis most 
hiclilv prized ami sent verv hugely to Calcutta is known ns the fai/urf. In 
the «rftir«eni /fepiwt of Wardha the metho.l of cultivmtiou m fully da- 
8«nbf4 Th€ leaf ja cultivated bv a flaw at people called wcA^p aiwi ttie 
garden is known ns h.-rcj« or pai-ka laftda. The jan-jairtleus are genet- 
aUv hi-y bv a cultivating bnrtlieriiood, forming au mdcpcuilent "^t’On 
in the ^-illage ami paying rent to the landowner through the he^ oI tlieir 
bodv, A Mrtion of the village land » recognised ns belonging to this 
• caste. The aarden is euclose.1 on all sides witli baniboo nnd^t coverings. 
Thi- vines sre pkuteil in ridges, vaijung in length with the area of the 
enclosure, ami the ridgss are divideil into a rertam number ««J** 
length called (ani, which ar@ portioned off among the brotlicrtioml. 
The plants require constant care, and ranch water and manure *itv “too 
essential- In two yeara they rease to hew leaves of any niarketa^ 
value, and new gaidnns are tlien mode- The lirrt year of cultivation is call^ 
iMfui, the recoml tonre. the prmluce of the latter being more esteemed 
nnd more sought after than that of the first year- -At the end of the swond 
year the ground » allowed to remain fallow for pertods of tw-o or thiee 
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In Nimir tli* niatliod [i^reacnta aevcral interesting fixatuira. A gacijci 
once cstabllslicd is said to yictd steadJJy for ten or t^elva yearL Tbi 
ground is simiJarly prepared to that Ln 'Wardlis, blit trees are gnswii to 
affard ^hade, aucb ss this ihrHSro traf/ptira]^ The plantadva 

is aka aurrotitided by polea of jtdn^d {KrffihHnti Mitdtrnl to wiki 
bamboo niat^ are attached. Aftor the laoro trees die do^, they are 
replaced by poles of the sain Meantime plwitaiiu 

have Iweii set all over the gardetij at intervaU of 10 or 12 feet, for 
purposes of ahode. No matting is tiis^ overhead or for partitioiy^ Etot 
year^ aftor the Ic&voa have heeu gathered, the creeper is eciJed dawn ix 
the root tiU only Botno 3 feet are left above ground. A Ireah root is tlna 
fltnick:* and the old coU is next year cat away, Tho crop is imgitcd U 
all Seasons cxeapt during the nuns^ and at the commeac^ment ef e«k 
hot ^ason (March) the pknts ana pmiicd, manure is applied to the rwK 
and fresh earth piled roufid them. Before the ten or twelve ye*w an 
over, the ganlea soil thus iru: reuses in depth by about 2 feet. ^Uter thfli 
time the gaideu is teniovcd, hemp ia sown to cleaii the land^ and altenuto 
fallows and irrigated spring crops with liberal manure folloitf far aooii 
yeant to render the land again lit for pdn. [C/. Land /fcr. 

iVogpur, C. Proc., 1899, $8-10.] 

Bomtay ^ —The area under the crop in l904r-5 was returned sa 3,S5S 
MreSp of which 1,343 aerea were in Dharwar, &18 acres in PooKiii 390 im 
in Belgium, 380 acres in Kanara, 372 acma in Satara, etc-^ and in 
following year (1905-^) the total area was 4,048 acrea. The ftjiteffl d 
cuEtiTation differs in no essential particulan from the method foUevidk 
other localities, la Dharwar, pda is thn moat important ^rdtn crop 
The shoots are planted in the open, ttalued on quick-growing trwiK u 
acre of land coiitaiuing upwards of 2,000 plants, and the ctop lasts 
four to Seven ycar^. The vines are then dug up, the leaves of the ^**5*!^ 
which they were traineil are used for vegetable manures and the wood m 
fuel. The garden is deeply dug ail over, allowed to lie fallow for ouo jwtr 
and afterwards planted with sugar-cane. After the su^r-canOf it enfifp 
another year of fallow, when betel plantations are again laid out. 

In Poona, betel ia also an important ga^cn crop* It is grown ^ It^ 
red soik, requires much manure and constant watering, and U well 
for may last Efteen to twenty yeans^ The garden generally covm aww 
an acre, the vines are trairted on variouB treeSr planted in rows 
larded, and the w^hole garden h Bheltored by high hedges or grass seiw® 
or mats. Ev'ory year in Mlarch^ April or May the upper half of the » 
cut, while the lowisr half is coiled np and buried under fresh wl earth s 
manure. ^ 

In Kauara tho plant la deacribod as cultivated in gaidoos on 
tnws. The leaves are picked three years after planting the young 
and the yidd is ostimatod at 100 to 200 le 4 ives a fuE-growti 
every fortnight. An aero of spice-garden containing 500 plantjs g 
to produce some 40,000 leaves atiiniaHy. worth Es. 5^ uiid eostiag 
to grow, ' - Pi«- 

anef .Hj-jHire.— The plant k widely distribut^ in t ^ 
sideJioy, b^ing found chiefly in the moister regions. Oox (Afort. - ■ ^ 

1895* 265-6) fully desoribei tho method of cultivadotis 

in no essential particnlara from the tDeihods already dewnbed. ^ 
throc-ycar crop, grown on land capable of Lneossant irng&tiotL 
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planta begin to yield when nine or ten naontbs old, and continue to yield 
lor two or oven three yean. The leave* are tied in bnndlea of eOO eacB, 
and the uanal price of such a biuvlle is an anttn> An avie in two year* 
produces B,000 ta 7,500 uf thene bundles, worth Rs. 300 to 

In JiveoTo the cuHivnUon u thus deserilnsd by Rico fAfysoro ms., 

1897, i.,'l60-*2):—A black soil is required, and the plant thrives bwt 
in low ground where it can have a supply of water from a «acrvoir. 

In tlio east (e.y, Chsitra or Y^kha), the ground is trenched over I 
cubit deep and surrounded with a mud wall, within which u nrage, 
chiefly of UtiphttrhiM Tintniltif is planted. If there is not plenty 
of nin, it must be logularly watered for sin months. The gatden is 
then dug and formed into bods with a space of 20 feet between them 
and the hedge, flv an elaborate system of channel for supplying ami 
draininc off water,’ tha gnftliin is divided into hloehs. Iti the centre of 
each, a row of small holes is formed, 1 cubit distatit from one another, 
am] in December “January into each hole are put two cutting of the tiMtins. 
Letcl-vinc, each 2 cubits long. The middle of each cuttmg w pushed 
down and slightly covered with earth, while the four ends project and 
form an equal number of young plants, which for eighteen mouths ate 
allowed to climb on dry sticks. For the fust week afttf planting th^ 
must be watered twice‘a day, for another week once a day, and till the 
end of the second month otiw in three days, A small dnu is then i^o 
across each division of tha beds, and between every two holes in each, m 
which seeds of ogosef.'ienbrtnfo nujjs (.Worfjirfo jr/'*'-!/- 

„««j,ermrr), etc., are planted. The young betel-%iues must have rome ^ 
manure, and for four months requite to be watered once m hree 
Afterwards all the ehaimels are Mod with water om» in four d^. W hen 
a veat sJid a haR old, the plants ate rsmoved from the sticks. Two cubita 
gI each next the root arw buiied in the e^rth and the reniiAiadfir, cotionct^ 
close to thft root of one of the young trees, u allowwl to support itaeU on 
the stem. At the end of two j-eai», 2 eubita more of sMb p^nt arc 
buried and sfierwards this is repeated once a year. At the end ot tne 
fourth year the cultivator begins to gather tha loaves, and continues to 

obtai n a constant supply for sir or seven years. 

In the west, the bctobvine is grown with the KMa-palm. ’When 
the aroca plantation is filtecn years old. in the month following the ^e^l 
equinox a hole is dug near every tnw, one cubit deep and one and a bait 
inde. After the earth has been siposod Ibr a month, it is retoroed to the 
hole and left for another month. A little earth u then taken ^t, tUe 
surface amnothed and the ends of five cuttings of betel-vine buii^ m i^ 

For a month they are watered once every two dajn, and shwled with 
’ leaves which are afterwaida removed, and the earth in the holw stirred mtb 
a stick. In the first vear. the watering are repeated every day, and tne 
whole must be hoed once a month and manme given to each ptoni. in 
the second vear, the vttiffl are tied to the palms, and the garden hoed nnd 
mnntind once in two months, but watered only in the hot season. At 
the end of the second >w. the vines bepn to produce ^cable Jeas-ea In 
the third vear and every year after, the part of tlw vm™ vnthou^vw 
nojrt the liiot is buried. Once in six mon^ the garfen most be hoed and 
manured, and watered every other day donog the hot weather. It-f. 
Sturrock, Afon, 5. Camiro, 1894, L, 206-T.] . . i .j_ 

fiormo. —No itatisticB ate available regarding the extent ol pan 
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cult! VAt ion. Thfl following acf^onnt from tlio Sagaing district i 

given by Parlott {Hcpl, Eeid. Operai. 1903, I3(K1|. Sicdj p|ak 

planted with betcl-vinea ans found in moat Sagaing gaidfljtf. Al 
Tail ft-n, whftife land i^ devoted eololy to laiaing a site u t}^m. 

usual ly under taionrind-treea, anrt oreasionally a few pkntnitti cr 
utlier trees ans grown (or fibiwie. The galxlens are dividEtl into hMt, 
$oine 30 feet square, and the plants set in tii,>w.s ahnut ^ fees apart id 
direeticuif connectod by small water-channoljt. Betw^eeu cvciy sti: m 
eight rows is a pathway about 3 fEHst wide. The vinos in- afiri^i 

inigaUHi from wells and in the hot season are watered alternate dayt:]B 
the early rains at iritervsb of two, and in the cold weather of tluw 
While rains are continuous, irrigation A top-dr^samg of W- 

niuutd every year is saiiL to improve the yisid. Lc^avea may be githetwl 
within a year ufter planting, but plucldikg is ofte:ii dcfsnecl to themiwi 
yeati and the thinJ to lifth years are best. After the sistb year the diwi 
are ofton cut down. In iSagaing old or weakly vinen are cut dotfii ft™ 
year to year and replaced by new^ alipa, an<L the same ground is oc^upatd kf 
the vinery for twenty years or more, in TtMia-u the garden it workd n 
Jong as it is remunerative ; then the vines are eut dowu and tlw l»l 
fallowed for two years. Each block is usually pluckod oacc a itieath jm 
ont^ in two months, always before 9 a.m.^ as pluekiiitg in the hiat ol ^ 
day exhaustJi the vine, Tiie average price of young plants ia Rs IS ^ 
l,0ti0j of the lt?aT«i, Ka. ^5 pK>r IW visa. The avenige mortgage |ih* 
works out to Ks. 326 per acre, and the annuai rent t* Ra;-100 per *a?» 
The ground-reot par acre averag«!S Rs.Ll^ for the life of tiw vtlv^Sw 
years—nr nbout Its. 22 a y^ar^ It is estimat^Hl that 1,000 vine* rieldatt 
avipragf* annuai profit of lla. 35* i.e. Ra. .'W)0 per aere. [Cj- f/fprr 
f/err., 1900, ll,, liU.] 

trade iN PAN-LBAf.^Thc habit of chewing thb substance nv^ 

widespread, ospeoiaUy in the towns and cities, the supplies being 

from great dietauces. The Central Provinces send a large portion oHw 

produce to Calcutta on the one side* and Bombay on the other. 

in the official retunis of trade by rail and river^ nor by aea roiatw»ftiJ 

there any mention of pdK-leaf, so that no infomiatirtu exists ^ f^iLi 

extent or direction of the internal movemenbR. There arc no 

transaedons. 

P- nEg:PUi£i| Linn. ^ Hunter, Aj. /fes., L0O7, ix.t 3B3-90; 

1832, 3139; The Black mid White Pepptir; 
tfcJlajunff^ muficJiuftg^ gpoly ruort:, ddm-garm, miri, i:flMmori, cMoJ, 
tnirf^dla iigs^ hda, $a yo mai, etc- A climber, uj-ually-fheaww 

wild in. the hirests of Tmvancore auil ifalabar* and cnitivafeu 
hot, damp localities of xSouthern India. . ^ j 

Ct/tT/MT/oyv.— Pepper was one of the most importimt 
early Imlo-European trade, and Jias b^mn cxtciiBiVEly 
wcatem coaet of Bo nth India from very early times* \inceitt [ 
elc., 1800, app., 42j speaks of it as grown in WeEubar. It Bsi * 

been specially cultivated there since at least the ^ 

much earlier know ledge is shown by the frequent mention “ 
the Sanskrit ni^ical writens. It was also known to the 
t he time of Theaphreates ouwarls^ Though cultivated from 
in Sumatra, the Straits, Siam, and the Halay PeiiiiisuJa getibratlv. - 
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luu ftlwfcl'fl been COTiflidewd ta producie the beit pepper. The ^vince* 
where pepper is meet ortenrively (powa to-day- are Madraa and l^mbay. 
BMauscIc TeiA. Pfod. (Winton and Ilarber, traUHlh I90i, 374> 

■tatca that pepper k adulteioted with grouDd olivestouee. 

ItvagMf ,—Pepper is coUivnted to a limitid extent only in the nortnem Bengal, 
parts of Joaaore, Ekewhero in Bengal it growii wfild during tho^miuy 
a^n. “ The eroepef k planted in the beginning of the tains, and as tt 
grows in the shade the secck of the stout dinnecAa hemp planto are 
iown near it to afionl shelter as thor g«»w." [£?/, v4dm»a. »ep(. ifes?-, 

1901—^ IT 1 

Xss^m.iBasu {Agri. Udg., 18M, No, 7) gives a t»dl a^unt of the Assam. 

ciiltivatioii of blftck pepper in Asaibni. Tlie cTop+ it ^ 

not oultiv^tisd ippfccLably in my partkiil^T part. A littk, 
h foiniii in B^lbet and on the Bouthern Bkpes of tha bilH. 

It ifl ugifcftUv ^wti to mMt boinc requifftin^iiti^ *nd t?M t ifl Mt mer 
ijt sold. Lib; the betel-vine, it in cflmaionly raised on betel nut p^lma 
fjj-ern Cutrrhu], while the mango* and other garden trees tfo 

occasionally ntiliaod. It » propatfalod either from suck™ whi^ apnng 
from uifcdcTground roote, or from shoot« from the stem, men ahMts am 
used, they am bent down into tbo groniid to strike root before they are 
severed from the mother-pUnt. The young plants ate genemliy iiprootMl 
at the bei^iming of the mms, and planted at the foot trees on 

which they are to growls s rule one plant only IB pkoM along aide 
of ewib tree, and at first it tma to U carefully tied to ^ 

ULo the betel-vino, it requires liberal manure ; oow^ung and ^^mhold 
refuse are used and applied at the and of the rainB and at intervals thfougu 
the cold weather. This ia simply heaped loimd the base of the trm on 
which the vine climbs; and ta keep the moisture in the iiiMnre heap, 
pieces of the Jeaf-sheatlw of the plantam^tree are laid over the top a^ 
renowed from time to time. The plantation must 1» hoed and cleaned 
once a year at the close of the monscKm rams, and m May the manure- 
heaps are levelled down and spread ovijr the The vine be^ns to 

bear in ftom three to five years after planting, wul Dontini^ for it least 
twenty years. It flowers in May and the Wnes are plucked m December. 

whi*ii iu.,t beguming tfl ripen. _ . n , - 

If intended for ttio oultjv*tor’a UM, tlw bemes A« boiwd m wiWr lor 
a frw minutw to soften the hnslt, which k then removed by rubbing oyw 
* bamboo bosket. If intended for the merket, they are simply cirnxt 
in the sun after boiling and uUowed to retain the husk, w^h «wuniw 
a black colour. The luglieet onttum that can be obtamed from a iing^ 
vine k said to be about 3 seers of dry cured pep^. awrmgo 

vield about 1 swx for each vine in a plantation. Hie retad price for 
Assam black pepper vari« from 10 annas to a ru^ ^ B«ri jjna ™ 
wMesalc pri« b™ Be. 17 to Ra. 30 per maund. [C/. Basu, CuU. Blaei 
Pepper A/aam^ in Agri^ De^, .■4 j»bi» Bufl., ISSlfl, No. ^-1 

BoiRAwt'.—The areu under tbo crop m lSOA-5 amoiuit^ to utm. 
and in 190^ to T.4*3 acna, practicaUi- the whole of which was m 
The following tnformaUoti is mainly abetmeted from Molbson (djn. 

1900, No. S: 19QI. No. 3|, The plant k propagat^ by Inyonngs nr from 
cuttings. WbpJi the betel-palm* »« seven or eight veare old, {wpper la 
planted at the bottom of the stena. A long, healthy abiwt Irom an 
esublisbed plant u layered in the leaf-mnnld surrounding the palm on 
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which It 12 intended to climb. When It has taken root it is s^Ytnd bm 
the parent plant and trained on its living aopport. Two or tbrw abati 
are aometimes byered to one palm. The boat montha for prapwntinj! 
are Juno and July, The main vine Bhould divide freely into sahonliuitB 
branohea so tliat a number of ahoota can be trained to anceod Tber m 
aeenrtHTj to the stem by bands stripped from the sheaths of fallen 
the beteUpalin. Heavy appbeationa of good manure are given amnallT 
for three yearn afr^r planting. Subsequently the pepper participsi )4 m 
the general cultivation giv^en to the betoL and an appliiation of nLuioe 
is made to both crops every aecond year. The manure is beapHl am tb 
bared roots of the betebtrees and pepper-plants in a circle round the iteia 
The best manure is mode frotn green leaves and twi|^ plucked in the 
monsoon^ uaed as litter in cattle-byres ^ a.iid thence removed to a msoiiH 
pit every day or second day together with the dung sod urine of ihi 
cattle^ This manure b sufficiently decayed by the foUowing Mwb, and a 
applied in that month or in ApriL A plantation ia in bearing thiw of 
four years after it is start.e<]p and if the old vines As they get worn out art 
at once replaced by new layer^p the plantation wtU keep in vigoroua 
for a long p«rxod. Eloweni appear in July and August and the berrisi 
are ripe in March. The vines^ in full bearings give in a good setKiB 
about 1,000 clusters r which should yield about 7 aeefi of dried pepp« 
(1 Bombay seer ™ 7 lb,J, 

Ordinarily the bunches are plucked when the berriefl m giw 
or changing colour^ The berries are then sorted out, the ripe ona 
separated, soaked in water for seven or eight days, or heaped till the pulp 
fermentSp They are then rubbed or trampled underfoot tiO the pulp u 
rubbed off tho “ stone which fumishoa fh* white pepper of coiunMHtse. 
But that article Is prepared , to a small extent only, in Kanoia. The thief 
product is black pepper^ wbieh is got from unsorted berries. Thsse sw 
heaped fpt about four days till aueb os are gjeen get soft and change coleur, 
and the pulp of all is more or Iras squashed^ Tbev are then spread 
and drie^ The skin and part of tho pulp adhere os a darki wnnkW 
covering to the atones^ and the pepper is black In appearance. 
pepper is worth Ra. 10 to 11 per luaund^ and black Ha. 7 to & per nkwHW- 
[Cl De^, JLoni litc, and A^i. Bbmiay BfdL 1900, No. 20* 13-5-1 

MMtfrMs Mad Mysore. —-In certain reapecta it might aEmort be said twt 
wo know Very little more regardiog tbs pepper industr}'' of South Id™ 
than was utiderutood in the iirst and second decodes of the Ibtb oentn^- 
Varthema (Tmveh, I5|0 (ed. HakL SocJ, 1853, 157) will be found to 
a vivid picture of the plantationB in and around Caltcut:—is u“* 
vine clinibing on trees; from each of the Wuches are produced 
ei^ht clusters of berriesp a little longer than a muii^s huger \ they hts 
raiains but more regularly arrongedp and are os grcfln oa unrips pmptf ■ 
they gather them in October and November, and lay them in the 
mats ^ when they turn black as they are seen among ua, without 
anything ftlse to them. And you must know that thess 
prune nor hoe this tree which produces the pepper.** So ols* 
in the beginning of the 10th century {Coasts E. Africa awi 
HakL Boc>], 1866, 219), givea a detailed account of the plant, 
tTO€le in pepper horn Calicut shortly after the arrival of 
ip India. The spice bud to pay an export duty to tbe King of 
and w’oa shipped nd Cambay to Persia, Aden, Meccaj Cairo aud 
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thence tfi pQrtngal. MsfidcUb (Tmveh^ in 01 »Hlu, IftMMeijf. ni#,, 

1602, 93, lU) gives c^rt^in partkiiiUrs of ihis i^ppar enltivAtion of tin? 
'^Cunenm or DccAifl/" He 8Utis thut the traffic ((Of* Surat. 

AccoftUng to modera writera the inethod of euttlv&tioii preaeotly pur¬ 
sued U very simple. Cuttings are put dowu during the raini in June-Jtllj, 
in rich JwiC not subject to rnxrvmv^ moijiturB^ finii liberally manured, not 
Msith ooTC-dung In Bengal and Assam, but with Icaf-inould. The !«« 
wlerted as support* arc mostly thcrae Tthifh have a rough or pnekly bark, 
such as the jack-tme, the myruA'i^ci (jwjadqfp p, 523)+ etc. The vinca may 
grow to 20 or 30 feet, or even higher—they ate never pruned. All surken 
arc ramoveil and the ground around kept clear of weeds. In three yeaw 
the vine begiiu to bear. From the third to the seventh year the plant 
improve*. After that it remain* in good condition for thr^ or four year*, 
and then deteriorate* hr about the same period ^ when it is cut dow'ii and 
new shoot* planted. The fruit Ls gathered os so^n as the berries at the 
base of the spike begin to ehangc colour. [Vf- A'cir Bali, iS'&Sp 178-00.] 
In April of 1905 a Govern ins nt farra, under the ■uperintendenee of 
Mr. C. A. Barber, Government Botanhit (for tbe scientific study of the 
cultivation of pepper), was started at TaUiparamba near TellichpirVi whirh 
may be spoken of a* the ccutro of the South Indian (indeed of the Indian) 
pepper production, A vtrr large amount of work has already been 
accompluihcfl, of which Barber has published a* vet only a brief note 
{JjW, Joum. i»df.. i., pt. ii. ie.V4). Any oue/^ he obaerve*, ”at all 
conversant with a plantation of black pepper, wDI have noted the great 
variation in the bearing power of di fferent vincs.^* This i* a eoruieqnencfl 
of some pknt* baaring wholly male (staminate) flowers, othets only female 
(pistillate) flowers, while Jrtill a third poasftss both stamena and pistils, hut 
the former *o aparacly a* to lesson fertility. In choosing vines for pro- 
pagation+ it will, therefore, he necesaary to first delermin* whether the 
plant ia fully provided with stamens.*^ It may be taken aa a rule that 
any vine, if fully provided with stamens, will give a goiMl crop, while any 
vine not so provided will b* capricioo* in its l^haviour^ being dependent 
on ita ncight^um for tbe swelling of |ta beiries.^* 

Earlier Cuk Pepper, in Drp(. .4^. 3/ad, 1906, ilLj 

Xo, 66, 126^32, tt, 1-^) says that there are ‘"three main types of go^ 
vines freelv providetl with stamens, the /Taffiofl/fi and Cfierio" 

IwJi, Each of these has variations in all directions/^ 

^luncotta.—This is all round the best pepper, is widely distributed, 
and apparently tbo uisin Tcllicherry variety. The leaves ore tbs largest 
of all, Ita general colour is light jpeen^ and when full grown is twice as 
long as broad, oval to ovate, broacisst at the middle and one side fre- 
qilrntlv broader than the other. Flowering branches, drooping- Spikes 
long, usuallv np to six inches, and the individual flower* dist&nt. It i* a 
strong-growing plant, flushing all over at the same tini*, and a heavy 

bearer. . . i. 

KailivaiU.—Thb haj tbe reputation of being a heavy bcarerii but the 
fiashing Is irrf^ular. The Inavos are fairly constant, but vary in width 
acconllng to age. In general colour th^y are dark green, and the veins 
much more deeply itnpreased, ml most com^ted, than in 
Flowering branches aland out *tiflly and joints clow together. Spik« 
shorter than in and frequently sotn branched; sometimesp in 

fact, the spike* appear fasaeldike- The flower* are also a good deal closer 
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togcthw^ and thnngli abufidantly supplied witt atametier jH the pkot 
ma/be spoken of as Ijm. fixed aa a type. 

Cherlakwii.—ThLa nanit? h i^ven to & well-marked variety, itnil] in 
all Its parts—a dwarf Jornip under 15 feet in beight, Tha leaw m nirt 
large and tbc spike* are siriall and crowded with small berries. Tlw 
leaves are arranged uniformly over one another like the tiles ol a hnuM, 
almost %-eTtically dowards, and thus hidinj^ a large number of spikea 
Under each of these mai n form* there are &svcni.l leeoguisable facw u 
well sa tw'o welbrnarkod fun^h peppert that have found their way into 
aatat^. These are charaetaiised by dark-green leaves, very large brnies, 
and an immense growth on tall foreat-treeSp and usually LaL^ spikai^. 

Biseasins And Pests .—Until quite recently very little had been pttb- 
Ibhod on these subjeeta, Butler Joura. Ind.^ i.* pt^ 3tM5) gro 

an instrurtive account of the Pepper Wilt, He suspects this disease fiifst 
appeared in the Wyimad district of Malabar about 1900. By 1904 he 
found sJann general. The disease had produced n vast amount of damsgt 
in three or four years. '* Its possihiJitjes in this direction," sayis Butler, 
“ are eviileiit from the fact that over four thousand acres of pcippcr 
yation are in the hands of Europeans in Bouth Wymnad, and perhipi hw 
times as many are grown by Natives. A far greater amount is grown b 
the Coast districta of Malabar, but it ia impassible to estimate how inurh 
this may be«^" Ho then doseribes the appearance of the disciiwd 
plants. The loaves first droop, the production of leaf is <lisr!ontiniiHft tlic 
stems of the vino separate from the support or standard owing to the de^ay 
of the clin^ng roots, the lonvea turn yellow and fall off, and lastly ilw 
whole vino withers. A similar disease appeHifed in Cochin-China and Java 
about tile same time os in India, and was attributed by Prof* W. Sm' 
mermaufi and Dr. van Breda de Hoan to the parasitic worm //eCrrodrrrt 
the common root eelw'orm. Doubt thrown by Barber 
and others on the possibility of the eel worm beiriig the sole causCr ^ 
Butler, in the paper above indicated, has shown that the primaiy caul* 
is a fungus cloaelj alhed to+ if not Sdentteal with that discussed 

under arhur^ Vffjftndi* hidijrHft (aen p. lOSf. Butler concludes that a 
critical study of the varieties arwl races of the peppef-^vine with a 
to discover or produce a wilt-proof form, is the only satisfactory method 
of dealing with the disease. 

[C/. Guvta d* Oftfl, xlvi i mho in Bolh Prac. /Jojr. /r, Afod.. 3cd wf-. 
BTi ; Aeorta, Tnd. dt ids laTS, I0-21> J Liiwchcten, tojf- ^ 

<ed. HakT. Soc.), il, 08^ 75-5; Bo™, PI, Sin.^ 1056, Q; BontiSi^ Bui. 

Ind, Or., U29. in Piao, Ind. Vfi^. re ifof. 103 : 

TraeeU in Znun/, Indff*tan, IU&7, pt, iit,, UgOU, But. BerboAom, 

7U \ AJesandeir Rntidltocu Xew Aec. E. Iwt., 1727, i., £90, 301; Beniwti. 

in N.-S. WatcK lfi34, ii., ISo ; pfpt, jnj. Hemp Vemm* Ev., &>■ 

2^: iS'ivhaUa Ttxdm3k !tfvp, Agri., 1892, 200^3; The BeiiW 
(HoemlD, i&93-7, 78, 85^ etc,; lad, Ott. ^ 19015, 

AffriM.t Oct. 190S, aiw, 503-4.] , 

TJ?Al>£,^The trade in pepper is perhaps the oldest, aud during ^ 
Middle Ages was the most iruportaiit branch of commeree betw'ccJ^ ^uiyp^ 
and the East. In the early daya. the Malabar Couat had a prarttcal 
monopoly of tbs trader Gequally, however^ more and more pepp^ ^ 
cultivated in, and exported from, the Malay Aiehlpelago^ and 
farther eoatj tilt, aa early as the ruling of the 19th century, the Indiafl 
produetioii bad shrunk into relative insignificauce. The foUowiiig g*™* * 
brief Bummaiy ol the couditiona of the trode^ 
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isriuntAh —Tb& totil registered tTftnsorCtmt^ CAriied hy wl ftiui river iutviuL 
during l90i-5 were 14,745.5U lb.; 190^6, 15,20a,216 lb.; 1306-7* 

14p53lJ7ll lb. Clientta port and the province ol Bengitl ere uutmlly the 
chiaf iMPORTiso eentTea; being followed in this respect hy the Fanj^b. 

In the last-mentioned jcftr^ Calcutta town took *2,686J66 lb. ; Bengal 
province, 2,217,376 lb.; nod the Fan jib, i,500J28 lb. Of ttio EipoaTi;«G 
centrea, Gakntta again beads the list, having given 4,752,364 lb.; Madras 
Preaideim/, 3,654,446 lb.; Bombay port^ 2,727*068 lb.; Madras ports, 
l,4M,036 lb. ; and Karachi* 1,272,320 Ik The Cakatta and Bombay 
flappliea are dcrivftl b 3 '' rail and river as well as by sea coastwise^ The 
chief caeporting eentrea are Madras and Bombay, and naturall^^ so^ since 
they ara the provinces ol production. The Madras supply howeveri 
drained verv largely from Travancore, and is consigned direet to Calcutta 
or Bombay; so also tbc production of the hfiHiraa Presidency too far as 
mnniA oi coasting trade show) is consijpicd almost entirely to Calcutta 
and Bombay. During the Hve years ending IlK)5-6 tlie imports averagad 
16 million lb., of which Calcutta and Bombay ports each took 6} miHLon lb* 

The total Exports of Indian pepper during the period EMmi. 
1900-T were as follows 1300-1, 8,280,372 lb., valued at Rs. 28*91*835; 

1^1-2, 13p53kn2 lb., valued at Ra. 48*01,554; 1902-3, 9.310,166 lk> 
valued at Ba, 32,76,476 ; 190^, I4,348pSN^ lb., valuod at Rs. 60*71,541; 

10,113,416 lb.* valued at Rs. 35.40*2(^; 1905-6, 17,889,994 lb., 
valued at Ra. 61.07.357; and in 1906-7* 9,499,089 lb-, valued at 
Rs, 33,01,237. Tho chief exporting provinces are Madias and Bombay, u>dr>i rwta. 
which in 1906-7 exported f^spectively 7*722,866 lb. and 1,682,468 lb. The 
countries to which the exports chiofly go are Italy, which in 1906-7 luij, 
took 2,263,912 lb.; Germany, 1,813*756 lb.; United States. 1,034.010Ik; 

Great Britaix^, 757,311 lb.; Turkey-in-Asia, 719*501 lb.; Aden, 363,899 Ik ; 

France* 338,753 lb.; Belgium, 112,000 Ik, etc. The re-exports of toreign 
merobandl^ic are unimportant—10,227 !b. in 1906-7* The laitoRTa of 
pepper into India come almost enrirely froiD the Straits SettktnentSi BifsiEL 
which, in 1906-7. Imported 990*564 lb. out o[ a total of 1,061*826 lb. 

Thfl other countries from which India importa pepper are chiefly Ceylon 
and East Africa. 

PISTACIA, ; FL Rr. Ind., IL, 15; Gsmblo, Man. Ind. 

Tiedtf., 1902, 210-1; Duthie, Fh Upper Gang. Ptam, 1903, i,, pt. 1, 187 ; 

Brandis, Ind. Tr*eit, 1906, 199-200; ANAcaRDiACR^^ A genus of troea 
containing some aix species, of which two only arc natives of India* 

Several others occur in Afghanistan and Baluchistan and jiicld valuable 
iirticlea nf trade sent largety to India, besides some of the species being 
there occasionally cultivated. 

P+ KIUA]uk*^p^ Kffiff/oHm. Bcif.*iv% 143; DiitJiic.*l.fl. 1ST: P. inteffrr- 

SitmrK Gan!>bb, tc. 310. The North-Wadt MimalHyan lofm (i «f ***«} 

™«l. idJbAdn* etp.; galLl« diuAiappwAcriirw; the BalMChiitan 

roriTL (A'Aatn|ouAf yor AitrgtiV. olCv A decidiiDiia trvO of the Sulinrum, and Salt 
outer tVeetom Himalaya, up to U.aOD feel. cicteiHLIng ewt to Kumaon ; 

■chiefly Qti fJrj.- «Eopn and in river valleyB. 

Tiv hard. rui^BO, hollow gallfl. which larm id October* aro used to a imall QiJSa 
sxiedt- fiir djflBii ig find tanning, and have Iccif^ held a pleco in th-n Hindn Afofr/ia 
Thaey contain 76 par ceut. taimEe acid eruf give a bldfr-bEock colour with 
scfnc chlondB. The leavoe ore Sopped for foiUler for bdfToloea and eaineLi. 'liifl yaedtr. 

11 n4rd for fiLmitun, earvini^ and omomefita] werk. According to Gamble* Tbntw. 

ki graefAJly sold In the Kil] baEAr*, pArticulArly et Srnda, in the fOTtn inl thick, 

■hort pioiika^ {€/. Pkarmacog. IrPi., i-, 374^7 i Thi Ba*eer ATaauernpl (Hoemie^ 
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irmuil.)^ 1S03-T, ; Snlft, JJfcrpK^. Dye^ dnd £^ipi( 7, ISIhS-a, 

]^£, Nd. h il ; T0«hircJi» Dif uTuj dU H^inbrAHUeri. 190(L 

L, 474-S.] 

P. LvdUhuk, Tlifr MMAtic Trw or ; man = Piimf moj^ 

vUr. An o^-ftrgiwin Mhrub of MoiiitvrrdiiMii ra^n, triiieh 
yield# ttw iniutit’ of Chio«, impirtod inMi Iw-din. 

TThs rwin fiii^atEo) oeouri in nnnil, irreguW j-^lowieli britde jmd cf a 

v^itraoui fnir turo, hut aoft Mui duet He when It hu l™i known in 

Tii«d!iciii£i and tlifc *rt# fiom the earlKeat perloda, U li imfii tm A muELL'Atory 
poople of hi;gh rank in Ifulia to fiTMerve lha teeth and iweeton Ih* brtAth. and abo 
in the prepaxAtion of n perfume, [€f. ilfdbum. Of, Cmm,, ISI3, i,, IZIH ; 
fiheriffl Ataf. Affd. 180ip 114^8; Holnieep Oat. i^or^r Phormixnii. 

Soc. Mum. Mept.^ 18P2, SH j Kem Bittl., lliOX 421-S ; IflOR, ItlO^I ; 1903. 19^11 [ 

/wcf. For.,. IftOB, n|v,« ; I'kGhir^u 483^74.) 

P. mutl£A, Ji i tnee uad Hocnaley. in Ind. For^p li^Ol, wviL^ 449-^; 

F^nuu RfCr Ilot. Sujv. Ind., i., 130^ P. Trrtbinlku^t, Ltnn.., var. midifOy AikKir 
Iifnii#/4;yp Traru. Linn. Soc.^ iXi.^ ecr. 2. 47. The ^v*an^ khanjak; Te^=m9MtikU 
kwnzvi, %rOn}ad, Mhilfn, cto. In the DiciwTuiry thia apeciea ia treated ai lh« Aliaa 
r«p*TWWitftti%-e of #■, Trt^uiHfH um, iho pJoxit wKich j'ielda the Chioh of C>'p™ 
turpon tiiv^, hut it ia novr regonied aa a diatinet apeciea. It OOCuni coioisiii^y in 
BoJui^hlAtan. The rOiiin rooeinbloi that of X*, And ii uaed in the Kaattf 

a aiibatilule for thnt aubilance. It bow tih? aoiziO Vcmnoular knUiWip and; u oOn- 
flidered almiut identical with that of r*. The loavee m ^-nry ^neroUf 

afTeetei:! by a Hono-ehoo ehnped ^1, which eatende round tha margin and fieti 
the nonm of fptMh-irdm (oordohe^ froni ita p#inihur atiapa. Acfionittif lo 
iVlMiiaon die NAti^'oa regard the gAlle a# of no uae, but vniue highly theira™ 
for dyeing mid tanning purpjMiea. 

F, Tefehlnthiis, Uim. The Terthinth Tiro. A tree or ehrub* comtuou on tU 
Salandfl end ahorea of the MNiiteimnoail. It ^Holda n resin (ChiaO Turpcniittef. 
the frrrfrifllA of the oneienta, produced olliedy in tii« ialaiid of Sdo, where it ii 
foUocted from ineuien# niado in the atom and hraxieliea, (f7/. HoLonoa, l.f, 3t; 
Tachtfcli^ Lc. L 4^2-3 p 1003, 10-20: Ktu} J/ux. Ouufr, 10O7p No^ I 

P. ven* Li##. The Ftatoohio Nul ; tree and nut = pufo ; golKa ^ ^-gAawf * 
gUm-rmin = itunjod. uon/od, ibzndtrj^, fhiim, ate. A email tree, form ^ 

at 3*000 feet and upwards, in B>Tia, DairiBAeiifl, Maaopotmniap Terek, 

BAtdghia nnd KTwraaan i extenmv'ely oiiltivutod in Syruu Faleatiue and 

It idelda a man Af milmr to nmetiei Tbe leavea ore Boquently affected h>' RaLk 
irreguEptrly opheroid in ahiipe^ boma on a abort atnlk end imi^ly grQwiitHE' 
the aarlnoe of the leaf. Theee^ with the peficarpuf the fniit and the imfertfwn 
ovarie% ftCe Uied locally for dyeing adk* and ore exported to Penik 
and Inclia^ Tho fruit, known on the piatachio nut* ia ov*l-abapod and vartp 
in aize with thf* amount of Ouitivation too tree haa received. They aro eipot^ 
in large quantLliOA fruin Afghanialan to India. Feraia and Turkestan. In 
the nul la a eonimon article of food among the well-to-do rlonoa, being 
a little butter and *ait and brought to the table hot. The nut il also a 
irgredimt of eonfeetionary and ice-creani. It oontaliu about 
a fatty oil which i* ocraaionally oKtrurted for uoO in modjifinF'. ICf. Aat^****^ 
N ttfra oa Prod, of W. Afghanistan and N.E. Frreid, 1800^ ISG-O; PhntfnaO)^- 
/W.* i.. 370-Sl ; Holmoo. U. 301 Agti. Lrdg.. m2L Ko. I, 21 : FuhuIW^h 
Man. Gard. Ind. (ihL Cameron)^ I'HH, 262.] 

FISVM, Linn. ; FLBr.Ind., ii., I8l; Pmiti, Beng. 

Htitliie, FI. Upper tiatig. Plain, 1003, u. 2fll-2 ; Cooke, FI. Pr*»- 
1SK>3, L, 400 \ LEauMisosiE. This genuf comprises tbc gtcy hr 
and the coiumon garden pea, both largely cultiv&tiKl throiaghoot 

P. ■nuue* tiira. f iKitbia and Futlai', FiHd. and Gardm 
t, xxaiL B. The Grey or t^ield Poa, fnaUoft nuiUar retrari, Ifuicw, 

Jrultlitqrt, korttin, ele, Acoording lo Pe Candolle* thia pen i* *^h#r u 

It ia axtemd^'ely cultiv'ated in many [Wta of India^ during the cold 

the aan->4 uray as a*, under whicli dataila of the method 

It produoea ti smaJL* round* re mpmaarfl. greofuah «-nd marbled 

eaten aa ddf by the natives. It muat be earcfully diatiiigujfihod from ^ 

f jTrflifaaFW# p. 7031^ which it somewhat reee-iiibbtf. Tha straw jS s 

FmaoEM. 
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THE nARDEN PEA 

I 

P. hUturi, ; Dytilio BJid FuUin*^, l.e, iL* 17-5* t, xxxii. A. Th^ GiixHdon 
Pf», •tffiu-nuiaaj', bffAfoAndi, ku4a, aAaiLii^ haion^ oAm, im, 

MF-kAnOf paUanitr, (fundumni~^hfM, jWi', Qlc^ A icoro mbliat plfint thaa iha 
foTHwr iroii3part!4 witll which it ii nibr* vfliuablp and pr4>1i^0 thyu^h a (eofl luudy 

Cftjp. Ilr ii tif^t knijwti nnyiffhOT m a wild pluflt, imd ii «iifiifdod bj" ioino oi 
nwrniy h Vmi^ty Or iub-ipHdjK of f*. 

Tlio flfllcl and garden poos oro wrilderod to^tbor by i^teri OH 

I^iin cropo^ BJid iha mathodi of ti^ltivation aipbiinod u applying «jtndly to 
both. In olJ pnrti of tbo country tlio pen ia a raiti crop. Accortiing tn WcKwirow 
(ftwd. in /nd., 1903; 2^3-0^, tbo varioliM ol the whito form nmy ba wwn nt tmy 
time between May and January * if tho rainfall m not osw W inchM, A rich, 
deeply Tiilt[vntod aoil iJiat hna been heavily niAnured for 4 provioui fifOp flftd 
contidnd at loiwt JS p<sr cent, lima ii neoonory for a good outtiim. Tha aro* in 
Borahay for 1003-0 wm 13,030 acres. A% i Held crop pOOa lire iawn in iiioiat 
land in October or Xovember, and ttOOive, ofl a rule, no manyfO Of irrigation. 
Tbs crop ia reaped nt the end of Febmofy and >Iorch. Lan^'W and utalloi 
much Valued na fodder, tmder the nomo ot haiim. La Cuttaelf, Bengal, Bao«rjei 
(dyn. CuUxk, 1803; 83) atntc* that pena grow uidl on Iwm* aandy toil 
toMF^r Tile mnis^ crop ia wnoved about tho mtddio of Auguabi and tli* land 
ptoughod iwic* or thriro between 15th August and 15th beptember. By tbfl I5th 
fiqitember the Land la manured with cow-dting; at the rnt* o!f twenty-live 
earttoada to an acre, and then bud UUt itk rldgaa and furrpwna at inlcrv'ala of one 
f&ot. The Boad is aown by hand, at tho bottom of tllO fiiTTOwat then coa^WNI 
over, and tbo field walered every ovoning till the planta appear, oii or eight liaya 
afterKPardf. Watering ia codtinuad for two monlha more, at rntervols of about 
■X dap. About n fortnight after flowing, bamboo twiga are fijeed into tho 
gaund for the plnntfl lo efiiiib on. Weeding ia neoeartr^^ ooee a luontlL. 
IhowcriDg commences obout the l3th Ortobw, and the poda bt^ti to form in the 
middle of Xoi-^mb«f. By the middle of Fobruory tho p.>da a^ dry and ready 
fcf ban-'ocling. In the Unifod I^vinCttl, Duibio and Fuller write that both spen^ 
□f pea aro lorgcdy grown in cortaln districts^ They ore not returned oa A aeparflle 
wopi. but togethn with mosur p, 708) nwupiod in llMM^d^area 

of 2,065,879 ocrea. Thov am *0wn from the end of September lO the middJo of 
October, and reaped in March. tn tho wcatem and central dittneta pwie are 
mefit coEiiiuonLy grown its A woond orop after indigo Or rioe. a rule they 

ore sown on ^-ery Iwnivy sofi, wluch reccivofl little if any pwparallon and is rotely 
raamired. Tlie aecd ia iown bfoodcMt nt the rat* of 1 1 tn L mmind pra- Acre» and 
pjeughed in. In tli® Oudh and Benoma Diviaion the crop ia wate^ once : in 
other localitfw it is not always irrigated. The COtft of produoliun per acre ia 
cftimated at R& for the ooarM kind with no irrigation, RAt 17-13*. for 

the flue kuid, oHuming that two waterings are given and tliO land ia of higlw 
tent. JPur the year ending 1992 the a\T?rage outturn of peue for the provinoe 
wma <qsljciitated at lb. pef oor® irrigated, and ttOO lb. per uniiriga^ 

Cultivation in tho Centnd PToiinoea doseJy reaemble* thtd in tbo United 
^hovincofl, bnt the crop Is never irrigated, The area in 1904^5 was 247,779 
■ma ; in Biitar, 10,257 aeren. In the FonjAb, p™ are cultivated as a field 
alirnost cnliTrly for foddcc^ Seed is aown on -Hrifob lofld* in October and Xo- 
Vrmber after n oounfe of ploughinga. It niay be Sown broadcast on the lame 
^ iwih if too moiat iti plough. The aeffi-rala is 20 to 39 eem per am. The 
^rop ta piltlcd^, not r^pecC in April, Afid tho yield la 3 to H maiinds aeed pW acre. 

l/A«*^The green pods art oolleoted in many localktiea while tbo plant is 
gfowLng, and ure eitlis cooked and eaten like Fbonch beana> or tb# yoiing aeed 
is eitmcted And tuton iu the aomo way AS by Einupo^^- The reflated green 
peds ore knewtl lll the PatiL;k^ under the nauia of ddd^rulH and dra^a, T^ iipe 
leedia also whiile, Sfjiit aa ddf. Of grnuiid and trtado into bread,. In Burma 
poos are employed in the prep Brat ion of ^dnogar|,p. 11111. Tlie green plant and 
^ tho “ atTAw cxtenjii vely na«l and valued flia FonnEn. more capeoially 

m the Fnnjah and Boinhay whore thoy am- tegordod as equflJ to liay. fU/^ 
Candolle^ Drw, Cir^T, PfanfS, 1882, 327-8 i Bemtbam, of Tar^kmi-Tot^mt 
Ul Jourti, Hort. Soe.^ 1635, ia:., I3fl S Asa Grayp SciirU- PapsrM, 1889, L, 347 J 
Leatliw, in Z^., 1901, Xo* I0„ 372-3i 1903, Xo. 7, 152, 153, l84rH3i 

^Aip. /luf, r«A. ReptF., 1003, 235; FErtnlngor^ AfUTi. Oard. Ind. {ed, Cameronk 
I«I4. I73.&i ,Tait-t. LtM Pi. dan* L^Antiq.. ric., 1«M, U., 240; lack, Pla^ 
CCrc. and ^4^. Jow-m ffey. Ro*. fTorJ, tJeyton., Jan. IflM, m, pt. 3, 

27 r Bey, CtPp* 0/ J90€^ 04-] 
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THE APRICOT 


PRUNHS 

Axin«»iiiac» 


iFi tiio fretel-Loii^ hfiiim* and said iippareatly by tho owrpe™ t& 

™. onSy ho, ot loJifoLtly, Svo putdmuU if Domhoy. Oj^ 
ot All avamta. *p»lc ol lha iiruR beiM ahippotl 
B^mb^ but ol poor qiiSiry- Ffom tho diloitrtwo. fli «hrini<ad 
tlSC^ct thot tE^^ttaWbia tbo^ P^t I- 
^a^n‘bEv^t, .^gw-tod. moy bo doriv^ from the 
but in tbat'cMO tbo oopffy muat bo vory liimtod indood, 'JjJ ^ ^ 

£?Sj Ai' 5 ;ss-:s: W-.. 

^ srssii"ir».^ 

a^sSi, *ffl“iitK o»> ™p 1 . .i}a.rf.. T-. •*•' 

Ai ifltcrvft3!i oF ■Li immtlMio t4Usr which tbo *rc dug . _ 

ood manur«L Tho c«,p ia R-tborod by 
ISToneoahroot. o=d pla«d to dry to the 

at ntohe. ‘rho dKod atohM are iholt mnda op into baloo and eold, aowmto 
tot^ho loDi^ Ol rufcll (»*<-••■" bv paaitog OU. 

thiough the l«t«o to a larga copp® tyUoder 

d that amouto. 

JUfwly u»d in Enropoan pertumcryi SawW, ■ 

I8fi7, fl6} Gitoarounw and ^gnian°» 

Thorpe. JWcf, Appl. CAtoi., 1900. iii.. 183; ^btoimol * C5o., Sefat-Aw- t«J«- 
0ct.5ov. im 62 { Apnlr-May lUOfli 49-60.] 


PHUNU9. 1.IWH*,- ff‘ JJr. Ind., ii- 312-7; Gamble, ^"J- 

ritai*., 1902, 311-^5 i BoSACUto. A genua which contoi^ ioma - 

a^ies within the Indian bmito, inclnding the almond, pewsh, apneot, 

ptom and ohErnT* ,, ,, ,, . „„r 

P. Aniyidal«:s.ri« Tho Alniand. Mdd-b 1^^-^ 
vittuili. rt” A modortite^smKi tr». indjgBnMU- m Wwt*™ .A«a uid 

wliu ated in Kaahniir md tha FanjAh. ^-nrbot b* diHliJifluiBlMd 

TFierfl are two vftrtatiai. bitter ftfiri Hw«rt, Iwlt tham CftiVMJt » mHUPg^o™ 

bol^i^yo The ftlmond yiatclfl ft 0™.' th® ^^thS 

sris -sri 

(f. a«vo ateioat asrfoBivo^ and ib^P™^ 

doflfl not anpoar la dlfliltf io lany psaperet from t-ho oil _ y^t*, lnf+. 

atowiuls’' ptodiwed by oubmilttog hiltor-almond or apneot 

after axpreaaion of tho flsad o^ to diatillatton "ith i^^ « 

Hit MkpictkA iXY thft ahnCild hmA bwft u»d m Eu^p« for 

hul is littlfl uteBiDOd in Indi*, The IwrMla cf tha sweet vwloly ftre Inr^y 

in dnaai^d eonfoctionery. l^V- Bonthain. o/rojj^i-r^ 

ifo-f. S«., 1865, bt-, m2 i PJtormotoy. M ^ t, 6B3-7; Qdltomoiator and Hoflmnnn. 

Felofar Otbv IBOO, 43(1 k-12.J ,, « 

P. annanUea, !/■». Tb* Apricot, Mtohmua. <.r Moon of the F^tM^ 

eAdoW. sonfato. AAdtoni, S^SS^i^TiiL, ^SJbvatad to U» 

nakhirr^ Olc- A modofslfrais^ ? -* +h* im-lkiEi Rox* 

Wearrm Himalaya, hardly Ot-or rlpe^ da Into oa^ 

hurgi, and Do CaitoUo. howovar, copindof bv ^ to^ 

JCA^an lWi7 131. 337, ott-l »>■* th«t Uw labounsfa *iiiplo>^ by mm, m 

tqcuvftiiMiu. identiflod tho wimhI fompd in the hoi^ «il^S^thoy 
crcWli^ as beinjj thft iinii (tho apOeot)^ plant with which thoy ™ 1^ 
cdnvenoELt. This wtmld ha it# eullivotLDn in anfient Kiictaa ■# Ot loast pnof 
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THE PEACH AND NJSCTARlXE 


to thft doting fixitKlM of thfl 8til eimtiny—Ulo (Ute at nhigh tb«i Utt of tho i 
ol cSti«s ttn. «ban4wicd uid «ftvelopod m w wit ot Uio i 

Tho ftptirat i Oir* tiniilu to trugjiioaDtJi, Jiholm BOmmerrfiUy .. 

A doar Oil M e*(ts<-(t!d from the M!cd and tMod in ijuini|«, 
and for the half. Aa alr^}’ #*plaLncd, IrMn tho ca ko to obt abud^bltto. 
alntood Ol) of cornm«r«^ ‘Kir Hoifa am brought from Aoia Minor into JSuhmh 
•*? May to SoptOiobor, aoeordto^ 

ewatioii. In the K«rtIi'U«t Himalaya driwt opHoot forma a conaldinlile 
f^lwn of tb* Fmb of tho peoplo, httf tho fruit ia al*0 Mtea fwah. By 

? «tnpJoyed in this atate for making jam, tmd whan dfiod tor iwokiiur. 
ipo dnod frull ia on important ortido of traU^ beipg brou^ to tha T>^^^l ll^ 
f "om Afghaniatati and th* Boighbouring hyia. The emporium of Ihto 

traae to Loh, whiSre, oaeording to a writOf in CopiMf (Oct. 9 9, lOOfiL about MO 
iMiintto a« rntporl^ annurtiJy from Baltiatan or Unto Tibet. The Mme eritw 
atnt« ^Ot in the Afghaniitan IcAiiAiHto tho trade ia in the liunda of Kahulto. dbo 
netai] the ^iat eldueleea fmita in tho Calcutta markot at 8 nnnaa to I rupwprr 
■w, and tho^edf^t at about Ra. 1-S per eeor. OainbleatAtee that the wooil ii 
noiHUDirkp Mri oi^ iq the Pftfi|4b for purpu^^ whild iti Lnhaul Aod ljpp« 

‘1** “’V=‘ l(^f- HoATmcEater, JVtted. m Ind., m>, 

30.-3 404; ^nthom, tc. IfiS; Smythtoa, in Apn. i«fp„ 18M. Xo. 4fi-S; 

/'or,, 1893, «i., to-2: /nd. Ooni., May 18, 1890, Oildemetotof nod 
437 ; Fumlnger, Ls. 345 ; Frmi in tA^ A". If ^ Fnsrtf. 
m Affri. iiuf,, i„ pi. iii„ 

P- ^vruillto Ifwm. The dr DwatI Clidt^v fm- 

ms/no^ ali? AceortlHig Id De Chtaddlle, ihia i* .* niitivi» of the rsf^oq Jlrfifchbif 
1 *^ VVedlfni Anjfctolia. Ia Indiii it ia cultivftted in lli* 
FwijAb Hmirtlavii uid Xdrth-AVftst Fwvio™, up to 8.000 foot It yi*Id* * Gra 
mnumr to ^^acanth. In ICurdpO ihe kemcl h Uaod for flavoiErins ie¥er4 
nqueuiB And the fniJt Idf inaldngf pretorvotu wliil* tlw wood is i-oJiJod by cdiiinrf. 
miMjcAl jnetpii™! and pipe mAlu.ii. [C/. IfenthniHo Lc. 160i SmytiiiM* 01 
L€dff., f.d. 4X 40^64 s Firmin^r. i.r;24CU7.] 

P. MOitqimii, Imiptt*, The Flum, ; fruit - aR BdrA, uSa- 

inikAo^, ofoc^, AAofiya boddfa, okhi, Wp gvrdkfn, /^rttp iifpc^^4dd-pazAdtm» «k^ 
A iiiiiH$oraLe^si3(Kl tree, CdltiVBtedj (or imH^ndUii) in the Wf*tdm Hinialnyfi fr™ 
G^hwmJ KflHhinir, *t 5.0D0 to 7,000 foot. It yioIdJi a y*l!ow Gt?M of Uttk 
v^ue, Which rfHHtnbloe gfuni^areiblc. An On- poflipar^ frem tiw kWMl^ 

Iho Plum-dO of Eiiirope, in ub^ for ilkiminating purponefl- The rijMi fmit i* 
wton by uk dAlimi and is much uteoinod. In a. driod ennditianu a tltf 

Uoktuim plum, if imported m qiiantitiea from Afffhjuufltan, and ii touch tUlpd 
Jis Bj] articlo of diet. It lahm fonna ui in^rvdieni of a oociunoi] cAuInl. The tf® 
pluni (Mf. <rAmrwtJ4bii)i u ctiUivaEnd to u Hm&ll ojctent in the plainBOf Noa*tbeni 
t-ho b-Lijt £a inferiorto that produced on tho hills;. Gamblei slats* 
t^t the wood ii ontooth to 'mtrk and it tued in Kashmir for Ihe franaswodc 
ol th* aty^vMed pApicT-mnchd boM. [C/. Bentlmm. I.r. Jfil ; SmytbiWb 
r 1 ^ ' Woodrow, Gard, in Ind., 1&03. 3Wi FirmifleSTf 

1 -PidOi, Ifss. TTio Dird Cherry', ii^opkii hk oo* 

mmX^-ekuld^, j/dras, kdtakdi, 6arf. suiilto *tc, A modefsifr 

RimaJhyofrom the Indus and Kuratd Valley U» Sikkro, 
at 0,OM to 10*000 feet (Gamble);. It yields on inferior Gcrx and rt pajaeae^ 
Oix^ Whacls mny bo uoed mdicr^allv. Tins fruit is ootcn by tho Native* aft^ 
Itw Wvofl form nn wfisellent eattlo Fopn^ Tho WMd If occasionally «« 
for making roiling. A^eiihuraj Implomenta and SpooiU. 

Fo pefti^ JVa4rii. ^10 Fooeh anil XocULrinen iirua. IdJtp*, sdarttS. cAiit*^"*^ 
ftem oeimi* mr^FK^afOp ^kumrithiai, ote. A scnali Ueo. native of 

Iniiift. nrpeeinJIy on the eoatom side, and often fniind funniitf 
f r flowofU. nccordiiig td elavotion, Irom jannnry So ^layi 

Ihd fruit npent between May and Qetotier. For tha method of 
til* nodi^ ihould C^ruult Smyttdrn and Firmtngw. Ul« other sp«i(a « 
yields smiill quuntitjOf of unimportant Ow, From the kerflM 
“ wd by the KaEivea of the North-West HbnaUya 

illurainiltinj puzpoHS^ and H a dreaaiiijt for the bnif. 

T Co^., itlvi.: Ssntbttm* Lc. Iflj; ^mythiesp in Afln. 

1J ^ * VV'aadrow^ Goi^, in 7nd„ J 903, 303-^: FmTUogert. 


SOO 


THE GUAVA FEUTT 


PTEBOCAttFUS 

iHmcTia 


PttJtfttm, ftLTfr. Wild Kiiii 4 llifcy 4 Ji Chmry, pfiiJiioiiii, JwitffH puyO, t^amiarL Wild 
amaJffucK p<idma kasta, A iiciiMierate-iiaed {la Sjkldm a lajgtil dei^u^ HimalAyLEl 
lr«e, wild irt thm Hinmlayii ftom ttiu ladiw tfl Aflaam* bctvrcmn £.600 and 7 p 000 Cherry, 
feirt J Kllrtiia hills j. hilta af tjppw Bilriiift; often E]uUh'nt«d, It ^Ids jMi 
ibundniit Oojf. whjfH it not made uafr ckml tho keml^ c^r^tMn an OlL idtmlar 
to t hit of bitt^?r sMiioftd*- Tho fniit J* LLltlo wttflil by ^'ativM* but if * 0 l 4 in 
quMtiLin to Eujopofma for the nwwufflctiinii of llill ehmy brandy. Aotsirc^ Cl**f 3 - 
to ItiinjiljJ, tho ftton« aro tnado into roBoHM and nfrcklacoi by faki^. Tbe 
w¥tod if ^«h 5 kI in iho Ponjib Hinndnya for walldnff-Hlickf fmtulo of MLjplLnf?w, Of W^I«L 
pwl^okorei. ond in Durjo^^lin^ io workod up into fumitur«. [C/- Th? 

^anuntripi |liocmJo« 1803 - 7 , 102 , ItM. oto.] 

PSIDIUM GUYAVA, X/nii. FL Br. hid., iLp 466 ; Tftlbot^ 

List Tre^, rf 4 i! ^ 1902, 166; GfinblQ, Mun. Itid. Timbv., 1902, 355; 

Prain. Effwj. Piantt, 1903, i , 467 ; Cwike, FL Prei. 1903, i., 498; 

MviiTAcaA. The Goav^, amrvl, pe^fara, tn^huriitm, gatja, oitjir, 
jftfaia, jdmhdf guam, Aigapu^ tova, itote, jjfJa, mdiakd ete. A 
MiuUI frvergreen tree, introduced from Americfl and now cultivated and 
found send-wild all over India^ 

IL ii grown mWv tvt Jtf fruit. Areording toTintiingc-r, thr b«t ^uaht™ 
a» prDdu£:«l in Addmbad and it* iwighboilrhwd. Young pinllto an mailv 
laued from Md during thn iminm but propagatic^n by laym li Upnally nsurtoU 
U^^ fed tooted Biickara may «bto be taken fnm Hi* baw of tlw main Btoni. It 
tfquim no particular mlEivatian and thjivoa in jmv afil. Tlis t™ lilaiWiM 
diaritiiij! Hw hat Haaozi and cnntimiM to do io and to bear fruit tu the md o|E tlw 
told aoaaan. The iinwt fruit, hawevM, la aaid to b* obtained when lb* ^netol 
bnartog aeason ia oviH*. Tliero aro two ViiiJT,eli 0 ^ orto known lui tbfr Pear OuntAv 
tlw other lu iho Apple Ouavn, but lluiy are to dike that they iw Hcmrcoly be 
dktinguiBhed till tut open. The fruit i* eaten by oM cln®ie#> but by Eto^peana 
ia genially preferred atowed or in the fonu of jelly Of of the wwl-knom 
"• Ouava olu^/' AHwrdlne to Oamblo. th© wood ia nto^ Into Bpear^l^^ 
and apeeial infftruinente. Itl Vellore, Xflftb Arcot» it IJI aaid to b© uaed f€ 3 r hto-^ 
turaerv In AMani+ tho leavea and bwk are ciripJoyed in Dv^O. and U 1 
Bengiii and the United FtovinrtM am oecaaioimlly amployod in 
[CV. Blerian, 1705 . U. lU. 57 ^ /i^, IB^J. ii.. ^2 ; 

lAncwi, Afonov. Dm* and jDyeinp, Aajom. ] 89 fk 41 : Apn, IBOI. *o. 0 , 

Mti ; I 90 £* No. I, 43 ; Firnungpr, Man. GaM. /nd., 1 SM> 4 , 236 - 0 .] 
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PTEROCABPUSp rJtiM- ; FL J?r, /jid., 233-9 | Prain, in Jounu 
As. Son. 1693, IxAi., 123^; abo in Ind- For.. 1900, acivi.t app-; 

Gamble, A/au. hvi. Titnht., 1902, 257^2 ; Pralfit B^n^-^FhnU, 1903, L, 

411-2; Braadia, Ind. 190S, 259-40; LEt^uiilNOSJE. A gtnu^ of 

RTrat economic importancep includinfi; tbe trees which ydeW Gum-kinc, 

Rwi Sanders, Andaman Redwood and Padwkm 

P, dalbarftaldea #“4, ; F. indirua. Ft. Fr, /nd.. ii.« 238 (in partV Andaiuon 
RedwoiHl or |^idbH4:, chaianga-dd of tlto Andanaana. A large trw ppanngly ooL 
livated in Bengal and Seulhem India^ it hae frequently bcWl eonfiiaed with 
Iho next Bp*i*ie^ a Burnnin plant al» known by t|to name of ptideuF. 

In the Amlainan iBlantftf ihl* '* I* ihfl principal timber tree and ita wood 
eif Twenl yaara obtained « good place in the iflarkola of Europe and Amenoa TlaulWr 
aa a handaome wood for fuitdtnre, parquet floora+ railway carriBg^ift. dwr-fr+m« 

Bcd baluatredea, etc. Tfl India it haa V>ng been in yae as a gtin-^arnagr wood, 

Mud item are kept in tlrt^ afw?nal« of Queutto. Madraa artiJ the Kiddrfpore 
-DnckyardB " fGambloK Recently it haa been suceoirfully employed^ Eugiimd 
h panelling, end in America in the huihlinn of Pullman Cara (C/. For. Admin- 
ffepti. AnduevUFi islands. ; Todd. Mtpt. £x^r. ^Y. AFw?<M«*a#+ 1!K)S ; Anderflom 
iTepf. Lawler- AncfamaiH, IWfii Gilbert Bog™. ^p#. C^rtutor 

Fop,. Anefuiuan /Wanda.,- Ind. For., 11)05, Itxxi-, 511-7; alto TmiI. I90flv imiI. 

681'“71 

PriDdtoiiU^ Wiitg .; Fi. Br. /nd., ii., 238 (in partjl A dariduOiia tn^ bebto^ 
to be indigmeua In the >C*lay Poninaula and Ajichip4Bgo; cultivated in Meul- 
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ttrtui, Amhfifvil imd Tavoy, Thi* u tha ^pe^im hithizrto auppHfld |» (In 
mmrn or a saiirce of tha wood known genemlly m p^uk of Unrnu, w^ii 
which tho proviouB Bpcctea, wm#, till Prain atuchiKl tham tiw 

OOmmonJy ninfiuod. Tho circmiiitanoefl tliat led Us thia are ri:iUy >^!f *uwft| 
by him (Ind. For., Le. fij, U m»&nA cortain that the mrno paHoiik i» iwt xnplaBA 

to lHiili-if-,andjpoaBibly tljAt fii*f(r ia not an ifid^^aoua apficw anywWii 

m Uums^ IC/. Groahofif, in ^nii. Ind^ PL, En Ko^. Jlfi*#., Amsit^4am, 
im. lOI.] 

P* DlurooirpDJ, Xuft. Burma ar flimply p^^uk. A doetditeia tnt 

o( the and upper mixed farapte of Burma ; Hhan, Chifl and Kami bidi iil 
Upper Burnia, Pe^ii imd AtartahlUl, Accordinj^ to Prain, (Wt wpidm olaafi h 
entitled to tJte immo Buimu pmioijd^. Gambia atatoa that tha wood i* harder mvd 
hoavinr thnn that of J-. but, though a lino iiandaonta wood a 

prubabiy not Ti&od OUtAiJe Burma. 

K Iftllfltlpldin, ffnji.: Huopor^ in iodj?., 1901^ No, U, The Indiaa Kiih 
pKWdf, nMn^ pidcu radat h*ra, 

Awn-u djoq^ pedr^u, ptdd^^, btngoi, ibn-inlAa^ara;, eto*; thapim* 

hirti-dok/iw ft^i-kd-damrittil^hiwtLi kAndd^ntm^’miraftamt. imfuap ptuAa, etc, 
A largif dociduoua tree of Contral! and ^uth India and CoySonif extendiai^ 
northwarda ^ far aa the hilla of Bihar, Binda nud tho Kiimaon Terat. 

Thii aponioa yiclda the ^urn-tino of European Mtsi^rsa Medico. To E. M. Hi>lfHai 
ia due the Oredit of havinj^ originatod the modom ifttOitMFS. taken in Indian fcuwi. 
In. a letter, Soptembiir 23, ho drew my altenliou to tho hijfh pnc4i tbai 

ruling in Eurvpo tor tha mctmct. He i%nmm«fuli»d that tho Indian podwboi 
ahould bo ioV^ti^tod and ail improv,^ aupply CAUtiouaJy ifi1rc>iluood, Inocai* 
aequence au inquiry waa iiutituted aH over India, and die infortnatioai thH 
hrongbt togethor was piihllaliod by Hooper, The iniuiufAClun oi i^tpw fftM 
tho juice of i'- -iffii ia Cic»nducted ip the diftlfict of North 

The beat aeoaoil for oohooting ia (he dry weather durieg Febnuuy end M^rch^ 
whfFn the tree* am in blo«oin+ Tho right to tap the Uee* ia put up to aiicdm 
In other Geaei, the lapping la conducted by rangere under the wup^TvidfA 
of the diatriet forest OimceraL Tho following ia the metbofl of 
adopted a few years ago by Mf. G. F. Mai^aJh tho Diatriot FofWl OfflWT, 
A longitudinai cut ia mods with an axo or knife (nure^a katii) throu^ tlw 
bork of tbe- tree down to the oambiEimi about JJ- feet long, and aidv roll 
ore made to lead into th^ A bamboo tube ia then dxied: at the bottepi N 
the main indaton te ealoh the Juice, In about twonty-four hOiirA the 
gum OoaHe and the Inunboo ia token down. When aevornJ ef tlie» bambe 
ttibea am ceoriy luU, they are carried lo headquoFtera nnd oiuptied mCO a laTgP 
cauldD^ and bodech During tho boiling, the impuritice which riw Eo the flnHwfl 
am akitnfned off. When fful!S.dontly oonCOntruted it ia oxpoeed to tlii9 “ 
ibaJJow veaeoLa till dry enough to criinihle to pic?cefl. It il then wrighod aa^L 
packed away in boxea, Another metliod, more roConlly adopted in 
Malabar, ia to dry the juice in ehallow trays in tho shade. The trays are afT*ii|5*» 
on tierw or ahehtw in m ahetter GonatcUoted ef bamboo^ jmd Hie duat eiTclutled 
mueUni-oover^ doort. The gipn ia poured into tho traj^ in laycrti about o|““ 
eighth of on inch thick, and tekci about aevep or eight da>V to dry. prodEicjE|^ 
A dark ruby kino of g™.t purity, Manholl found the yield to bo atwat I* Jtk 
ef JliiDe per tree, equiVaJimt to J lb. of the dried gUu^ ready for medidnd 
pUTposcia'. Tha yield of dry i^ne from the liquid exudation drpaidf on the 
iia^cQ et the tinio ef cohootion, hut if Uauelly IS® per cent. K- White has racaallf 
pointed out that the peouhar iiuolubility of jtino in oloohoJiO and 

■olmiona ia d^ to tho action of an crnnyme. FfOm thia Hooper ^ 

commercial A^tfio k imneovad by botiiug Iwfere evAparatien to diyna® 

J^r. Ind. m3-4, 31)^ 

tn North Alfdabar alone, it ia atated that ohcut 2>000 peimda of jhike CsA v 
meured azinually, ut Ibo price of J to 4 annaa a pound, but them m ?? 

demand for the article in India except by tha Medjeai Store Departmcnto of 
outtA^ Hadroa end Bombay^ la adililion to Eta medirirud use it ii 

ia Olao employed at a certain itogo in tha prepArAtien of BOtue 
drug ^lieetnsd. m MAlabor dade on outlet in the porta of CaUcut and T*il>i'^*^* 1'' 
Tbe Nativa State of Travoncere axporta ite produce thfOUgb Cochin and 
while guiTii odliooted in South Hanara ia deapAtched fmm Man g^d ercL 
ef the kino id knou'n aa CaeMfA probably because Coohin is the 
port of CaJJ. Gomblo aaya ** there ia a oonaidemble demand for tino 
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THE POMEGRANATE 


PUNICA 

ORAKATUX 


frf ciTinrt. inut?tl of it RfliUK tO In ! the priofi for Huniim* 

* Cochin*^ EToin 1*^3* : in IS&fl tho pri« fall during t ho 

(Torn lOi. to per lb., nnd in 1900 |l ill *«.l to hai^ bwtH iold nl 1#. prf ]h. 
lo ft report by UunaUn, of Soptombef 190.1, the mukot prL« in I-^^lon 

lo 1» 4d. pH?r Ih. Roraitly tl^ drug hai hw oKn^od with n 
vtaw to d^Ko^f ite Vfduft Aa a Lunnillg rnaterinl, tod a report fAimi a* ronning? 

Mel.. Imp. In*i. Rtpt.. Sopt. J3. IW.'i) was i»tnyl cm th® nWiItJi obtainod, 
baiuitan wmmdrr* that Jbino Would bo quite suiUblo for uh na «tAn^R uuHorinJr 
an o wmmwfriiM acafe, provided it ooiifd bo ob^od ot a auf^riently low coH (o 
otiablo it to copnpato with Other tjmimig mAtoriafe. He rt™™ a pneo of oMtit 
^ pi-r lb. *■ tho limit. Experiment wemvm to prov« tiiat tha fciiw prepored by 
tbe matb 4 >d of moroly drying the jilie* in tho flun ia the beat i^yrym am a tto. 

The Ijark ie orrtlnionallv amployed for OlTElNO, Sir ThomAi foued it to bj™. 

contain a browni^-rod colouring matter, whieh produowl roddii^^fown hjoIoum 
tjuinr Bilkr In the territory’ ot Goa it ie aIm employed for ita Mtri^nt 
pfoperties. The leaves rnako to excoUont FopDfiUp and nre reported ^ ^oJltion „ 

LD bo specially valuable rtfl a Maj^UHR. After teak tod b]Kkw«od, the kbio 
Wood le ealtl to be the mov% important in Sooth Indiii, and to be m omt deTiiana 
fer door and window fnunoB, poeU and beama^ furniture, agricultural impletntol*. 

Ctot and boat buiklifig. and baa alim boen uaed for deopm It baa a higti 
tmn in the manoftotun!. of double-hoadod druma, being regard^ M 
■caoroua. [CA P^amiacoj. Jn4„ i-. 4lt4-7 J Ptcha«:-BtTfi«bi^ DrO^fnbiui ^ 

Kim, Reprint from Proc. Phorni^ lToc. 1901 ; 

June 1902, vi., 30&-9 ; Imp. JmK. r«A lOM 17^9.} 

1^ lUtaUp-USp /« fled Sondnre Tree. Red ^andjJ-WOOdr rufcAiti-eJbiT idfln , Ked 

mdum, tiiapami, ™idn|ii, e^^mfc^^da, oAnudana. efrw-ilboadffn^w. 

gand\apu^ktkkn, ^OftdharrK rzvfpimndha^MJif, Wnirw, Ole, A arnall ■« Wood, 

South India. eWedy in CuddApah. North Arcot tod tho^iouthm ^ftion of the 
Kiifnul diatriot. On a amall aree, near Kodtir. in Cuddapahp it baa been very 
neoeiKfuUy rultivabeid (Ww p^ 079). , , 

In fomier ycara tho great uw of Urn wood of thia apooi# waa aa a Dvr and 
Urge BhipmenlB were made annually from ^lodrAA to Enropo. w)wm it wMemployW 
ai. A colouring aaent in phtomaCj', for dyeing leather and for Htainiiig w , ' . 
dftinand. howc.%fer, ha* now grefttly deffiliAenC due probaWy to the inere« in tha 

* of artificial d>^. In India it ia chiefly emiJdyod in m^ing idol* 

rtaining tJ>e forehead in wrfwin oaato markinpi. The valne of the wood a* a dyn 0«w u^tdagi. 
U due to a fOd oobtning princdplEv tfP-faJrt, loluhle In alcohol and ctJwT. but not 
in water. When dieaoUo^t in ideohni, it Aym oloth a beAUtiM^niaD;pinln 

The Wood is hiahlv priaed for houM po^ and in the South Dw»to l* um ver- Tlmbw. 

■by employed for plbugh-polea tod ntW agriculturftl impUmcn^ 

in gffal domtod for earv^ wtH-k, wood boiOS and pictnro framt*. [PA 

Garrib do OrtA, lSfi3p Poft. xlis-i FAi^mncoff. /n4,, K *a2-4 i 

Dvt* amd Dsfeim in U. JVor., ISiMJ. 81 ; Holder. Afoneg. J3y« ond 

ifodnM I&IHt 4 - Dutt, Mai, Hind., l9O0, IS4 ; for. Admin* ffepf#. Afodnw j 

Hatwiiiaek, Micro. Tteh. Prod. (Winton and Bnrlw, trana!.). 1007. 252.] 

PUNICA GRANATUM, i-i'-w- ; FL Br. Ind,. il, Sei ; Camble, 

Matt, fnd. Timbi,.. IW3. 37T; imtUc. FL Upper i^iam, 1W3, W4; 

Pr*in, FlanU. 1903, i„ 505; Cooke, FL Pra. Bomb.. 1903, 

LYnjaACiCj«. Tbo Poroegrotiate, andr-M-p^, dAo/fut, ^ wwMio. 
jtimafi, dddam-nu-jhdda., mddulai, rfairi'miftff, rndfufaup - /in* r #- 

Of amail true v,ild in the SuUniftn. Range butweeii 3,o00 and %w) feet, 

iWt Range nnd West HimaSftVfl. . , l- i. t 

In maiiy pofti of India tod Burma it ia raltiviitfsd for ita fr^A 
e^BT, OcconlinB to Firmingert ■ not to be eompared with Hint hroii^t dom 
tomially by ^Wghan frodoff Ifom Kabul. It m not porEJcular a. to eoil. U amd 
to niecocd oven in tbo ilriaat^ but does tot thri™ in tyy damp d^t^, 1* 

ywdd good tniit. it mtwt be mtourod ev-erV' ymr, profmbly in Deewn^- PitoU 
tony be multiplied eLlher bv a»d. by □ulringn. or by lavwf^ ?!“i^ * 

lo Tim atmmDm And S?aft On them, whto of gufHnetit Jwight, from i™ ol * 
superior kind. It bom fruit priofiipaHy during the cold Huon^ a 

kuit k a quarter grown, it i* frequently penetrated by a Cate^Uar d^ 

vourg tbo interior tod caUKa iho remninder to rot. To prevent thia* wJioO atiU 
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hhkII, \i hAvt tha c&ljrc put- plwui uff aad Uvan t# tied up ]do»] v in * 

piece of llnm tlfltll. ^Vhon ripe it in About On larpts na a fuU-nxed AbpJo, with t 
QtuiiUiA hold rind of a bruuniffh-red coloiii-. Tl>a ciUAlity vArien in diffetvnL lopalitlM, Jn 

the Lower Provinoos luid Benj^af it in jnfnHdr to tlint of the North-Wmt niut 
hilly njgionA. By the NativiM. a cooling nherlwt i* niAde of tho puJp^ ami fj^rn 
MhOdiH. rrmoto timen it hi* been vaEuixJ for itn kahicinm. propertioa^ 

£^aii4Tka In VATiciLin partn of Indin the flower* ore UAod aa b rod Dtk, while the fi*- 

WootL tfingeril rind of the fruit and the berk oro valluible Taj^keno lOAterijibL The 

Wood ia not used for nny purpoee, but aecorflinjif to Gamble might bn nubetitutoa 
for bo K wood. [CA Mori AH, inaicl. J^uriAartip 1705 k It- 0 nnd 4flt PjbmvKm^. 

le&l, iip, 44 ; CAintUtm^ For, FrttM a/ My^Orr ortd Cmrg, Jaflt, \^\: 
Mono^phi, Dyra and — Dunenn, AjftiSm, ISOOk Hadi, V, P/w, 

laOfl, 80 ; Fawoetlv iJamif. Pn4., ISSfli 34 j HnwJI, C<ni. Prow,, 1890. 14-3; 
Affn \90% No. L 43-4 ; WcM>droWp Gard. m Ind., iW>5, 319-^; FirmiiuKK 

J/artK /nd.K l«J4, ?34-5.] 
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PYRUSp iAnit, ; Fl, Br^ Ind.r u,, 372-ftO; Gamble, Afflit* liid^ 

ISO^K 321-4 : RpoacEjE. A genua of niodcratc-autDd tretSp Dccuxrinj^ Icl 
fchft Him&tayap KlLaaia kilU and Burma. Several bear edible fniite, ni 
which the best known are the apple and the pean tn thi* place may bd 
ineji Honed the cloaely allied plant PfrM , —iho fuiaef 

or hiiu —a small tree cultiYatcd in the Western Himala.va- 

3, DODlinui^ t/M. l*h& Common Paur, mukpdH^ not, LuAao, hoAim, ton#, 
QTnrud, cAorArtFi^ ft^ otc. A Amoll tree htieved to bo wild in Kubmir, edtivetis 
throughout the HjinAlaynp on t3» NilgiriftK nt Bangulore uid obowheto ifl South 
India. 

The pear-tree thrived well in mml purto of ludiJi, and \b en/iily pfOpftfiflteil 
lAyering or grarting. The latter operation ihould be purformecJ in Ftbniflry «r 
CutUaga will abo strike root if put down in Febnmry during the r*ii»i- 
Hms friut ripara about AugiMt or SeptemljCf ? an n euioH the tf« datm not Oofw 
ifltD twanng before it ia ten yoar* old. A fuJI aocuunt of the motbDd of 
tivation on the hille ia given b^’ a wntof ia Indiftn (Jordeainfl (Febi-Marcl 
The fruit ot the Ordmury hiihpaar iA gnnrrAily Hajd and flavouHttoA, vad. 
though eaten by Nati^m Is little ub^ by EumpWM evrept for cooking par- 
pceM- In Kojigra and the lower inner range* of the Hinials^ni, poari Ifo™ 
imported European atoclbi aro grown to great perfcoUnxix *nd the pr^uce ia 
exported to the hill lidtinna and the plaina. In Etumpo the Wood is jlfiuRi 
for eogmvlng and lumiUgH but roperially (or drawing implement sUCh 
set^equareav Otc. (£7/. Btmtham;+ Jfec. of Tarffitmi’^Toa^Uu in Jnum, Hori. S^t 
1855^ ix., 158; Bmythies, m Apn'. ISSH, No. 15, 5 k 34-47 J COldsUWA 

Brpt, on Frmi Cuff, in Simia DisL and Ktdlu^ 1S94, 7> U ; WoodrOw* OoftL 
m Ind,. iKWv 308 ; Fimunger, Afon. Oianf. ind., Jtl 04 . 24 &- 50 d 
P. Mllui^ Una, The Apple, sdb, ituaAiUK sAcr. bPiisJ^ stSm 

etr, A modtoAtc-iixM tree itidii^nous in Eastern Ecirope sjul p^hlT 
jdso In the Western HlinsJayaK between S^OQO and E>,000 f«t; largely tultivslid 
ini tl|i> Himnlayo, tjie PonjAb, i^ind, North-WeBt I^vinccap Central IndiA 
the Doccon. Stein discovered apple-wood (nlma) uaed hi the house-wnstfurticn 
of oneimt Khotor^ (m the remark regarding tJio Apricot^ p. (M5)i. 

In Indio, apple-trees aro propagated by layExing and grafting on the toiuiiMrtl 
eourttry,. or long oeelitnatised stock, FirinLnRor+ quo ting G-euerol jBtnkdiiA, "tAtc* 
that QUttinge nioy bo planted danimry and Febnlnry pear water and a^ 
during the rains, W’lwin they shrait strongly they ihauld be pLrtPled aut s^ 
cut dawn to two or three buds, nnd of these the strongoat shoot only •bn'idd ™ 
allowed lO grow. Tljis should bo trnineti otnught up to A height of sbool t hree 
loot. Gkofeing tokf* plsoc in MarcK. A gravelly soil is moat suitable 
fruit ia produced in tliO Kongra VaUey, whence it is ei(|>orE»d Jn qusp tlti^ ^ 
Simln and the oioins of Indio. Tt» tramc froui Kashmir to BawoJjdndi ^ W 
Fnnjidib gpjwroJJy hos become a largo and important ape, Oovernmmt archsw 
have bi^ established in KumiCKin+ who^ apples uf choice English sorts aw 
aUCcOssfLilly grown. The Munieipolity of Siipla has idsq mode ius effort to 
M au nroliard tho tract of hills nwervod a* the mtchippnt arcA in water 
Sly (dffTi, Joum. IM., mi, il.K pt. L 70-31 IWWW* tlio available jnfonu^^ 
regarding the apple eulti Cation ef the hiUs of Indi*, In Afghanistait. be l#U* 
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ihs wppltSt b ralMtl trom mesd imd b not E&ber (J/rmofru (Lo^im ft 

^1} inontLOno tho npplH of Kabul. Tn tho Shun 
(Burtna} tho n-pplo is gfnttwi oa ifli i , ICf. P4?ntl|iHTk, IM ; 

SymtliHM, in A] 7 W. Lc. 3 "fi, 45 , 3 Jt—I I | Ffuh C^iiL lA# in Ind. 

Owl., Deo. 1, IJ:)^, Ifl Fflb, I ft, VV'oodrow*/Lc, 300-7: FirBninger, 247-0.] 


Q 

QUERCUSt Littii, | Ft Br, /tkf., v., 600-19; Gamble, Man^ Fnd. 
Timbs., 1902^ 671; Frain^ Btng. Ptant4, 1903, tht, 986-1; Bran^iisj. Ind. 
TreH, 624-3S; Cpptri,rFKR.4!. A Ur^^e gcQmt of important foreft tie^m 
attaining their ^ateat Indian dcvielopmeiit in the Efeatom Himalaya^ 
the Khaaia hilb and Maniptir. Thirty-one Bpceiea ooenr in India and 
Bnnna. 

Q. ^Uto, iltrat. The Oreen Oak of the Himalaya, iiian^, ki^f^ 

ramiAifif, kdU riBg+ eA«ni, pomn^, trfpi, mih, ete. A large, iMorly de- 

Cidiwna im the uuier Hinininya^ eKUtfldiojc weatward to AfghoniaUm and the 
aatedkoh, efuti^’ord lo Nepal, iwunlly at 7,W0 to 0,000 foet. 

Aeeorditig to B^andia^ the wood m durable, and used fdr building:, agticuJtnml 
implem^ntii, a:3c«-hAKidl|H and jornpon poldis Gamble «tate4 that in the Tana 
Volley Sleeper Werko it ip the bee4 wocjd fer making th* njumen of the eledgca 
lived in the oxtroctioiL of the deodlv timbar^ In Mia Bimk dialrict it m eatot- 
oh'ely ujKd in the manufacture &f charcoal* The lativea ami ehnota Am olafi 
TeguLrtrly lopped for fodder, <md tba bark hao b«sn tried fur tanning, [C/. 
Hooper^ in dpn'. Lrdff.n 1902, No, 1, SB.] 

4 lacani» The Grey Ook, «^ci, aupdn^ «?l, iwi, nwnc, 

oAiiAdar^ errf I, doj^AunMn, etc. A larga ei'wj^reen trw ut the HittbAlaya fmoi Mm 
hiduA to Napnl Al 2,000 to 8,000 feet; oiao the Shozt hilb, Buf ioa. 

According tu Gambia, Ihoi ii pcrlMpa tha beat known ot Indian oak^ and ia 
ana of ths moat eolnrnan tteem neAr tbs hiU atatlona of &iinla^ Muoaciiiria^, Nauli 
Tii, etc. 17 m wn^ ia little used fur timber ae it worpa and eplita badly, ftnd it 
rarely atroight, but |t ia ac!caKk>nA||y enipiDyad in building and for ngrioultund 
hnpleitjcnta. Ita ck^f iiae la m fuak both oa drevroad And cliarooal. The bark 
>MLdfl a radilbh-fAwn ooleuring inattar and ia employed for tannickg; purpoBM, 
in J8^ Pn>r Trimble «xnrrdiw the borkf of ^^orioua [ndlan oaka and faund 
Ibifl gne oontaihlHt by Far tba lorgeat quantity oE tAnu i ri „ via#i in the dry^ bfirk, 
23-30 per oant, [C?/. Affn„ f.e. S.'S.} 

Q. lameUim, Smlfft. ITm pharai-nn^S^i, budgtut, buJt. A very large 

evcigrenn tree nE the Eoarem HilTiAlaya front Nepal to the DapbJa IlillM At 
BiOOO to 9,000 feet: Mnnipur at 7,000 to 8^000 feet. In said to be the tllWHt Ahd 
nuat uoportant tree of the Darjealing foreatii, raaohuii; occaaioaaUy J0O toi 120 
feel in height. Tho timber ift dumbla. If not much eiCpcwad to wat, and ia uoad 
For poeta and befUita Jjl the conatruction of Jioueea and bridgaap for dooqHala, 
wiodqw-fromaa and raftara^ tt ia oloo on eltOellexit fuaU in Dorjeeliiijgi the bark 
M uaed Eor tanning, [C/* A^- iedfl., Ic* S5.] 

(}■ ImlMolca, iaa.: Q, m/fcfoWo, Ohmfr The G^l or Dyer'i Oak, no- 
1 fiHHu, taneAztaiV pyihioi?ar" rrM i. elOx A middie^dUtad tfoo or dttrub^ 

hutive of Gnwee, JiMin Minor and Syria, axlendlng to PeimA, whanaa the gulla 
ate imported into In^a. 'rheee Are exemooencoa rauood by on irweet pvuicturing 
ihe twigi and depofliting ita ova. IlMy are eatcnniirely uaed both oJ a dy* 
ojul ma^cine. In dyeing they ore boiLed in water till about thretHEourtha oE the 
^ater hi ei'anomted, nfld tha cloth ia than dipped in the deeoetton. Madlcitldlly 
they are uaen either in the fnrm oE n powder or Ai on ointmentr fG/. PsIamiOfOg, 
Jad., ISCll, iiL, 380-4 ; Hadi, D^s andD^iag. U. J89ft, 8f ] 

Ql lamKAr^ahA, Comnum Brown Oak oE th* HirnoJaya, Iw#Au, 

lan^ jbn partingIjren, aotf/. etc. A largo fvergreen tree of the 
amw HinioUya extending wcatword ta the Safedknh and Afghnu btan, eaatword 
BbuLon and the hillli of Manipur^ uoually at 8,000 to t:2,000 feet. 

_ ^ According to Gamble, tha timber of thja apedka ia net in gnf*! demand, but 
^ nf good quality^ elrong ahd dumble. It i# en excellent ftrrwond and yieUta 
cKonmBj of tha beat daocriptiaiL The ICAVTa and young aboota AW pluaked far 
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jj^ 81-6, imd tiot* Ifl iiani^ hy $ir H. Yule, SOl-^.] l^Oth Oaj™ de Orta nnd Lio- 
Hholui that rhubArb Ih brukight frmii OhirtA (Tkrtiry) throu^ P«miA OaJ 

ibecii-fl Ui IiKtin. The officimil part of ihifi pliUlt I* tlie decorticatwl nfifl dried PWt 
tir reot'^twJCr HlmaJoyan rhubarb in i,iiiti|iJly itAtod to Iw of little wminerrafll 
|npDrt 4 ui 0 f<> and the rhubarb i»ld iti the bitiArs of tlw plains ift ofdwwily oMrmed ^4 in £i« 
to 1b^ of jm infQrior j^mdo tlH» Chmefle dru^ff, and still ftinra to that impiorted 

hrart London. Considembto ciuimtitiafl nro^. howtrt^, nimnolly oonirtsO^od to ihn 
nlmru fTOm the KiwijUirA difltrict of thp Pmijdb. An inquiry in i&fl4 mvniled the 
fiH't thnt tho oxpTPrt* from tliat vnlley mmo to about b0O4> tUfturtde n. yenr. Kqi«rti ttum 
Purthw'. it WM atated to be liirgety in Iho fabdention isf certain oatemal 
applicntJUM (Fr«* Add. Afedf. CQngr^i^, (7ale„ 1). It \i reiuorkai in tiio Phar- 
iMd^pdriu e/ India that WCra the Hitnalayou rhuburb cilllivated with due core, 
iff rBABon to bebOv-O A dni^ oqueJ to the ClunDWC nr Turkey rhubarb tnSght 
be obtained. (C/. Pa^iiu* (AdnuiRv trnneL and CUmmontA S^-p Smt 

jam., 4?a-»0; Mt^wi (pd. ^tariniMh 1&02, 50; Gircia de Oftii, ia03> Coti., 
iWiii.: LfnACboten, Fey. ind., IfifiS fed. HTokj. SorA ii., 101-2; Boyiru 
FK Sm., 1050, lialde^ Hist Chi^ (Engl, tranah), 1730, i, tp H: Turner, 

Moth. U> Tihtt IflW. ; Milbuni, Ofr 1013, il„ 510-7: PhannaCi?Ur 

/wf., iii.. UZ-1; Henr^% Eton. 13W, China, ISOS, 32-3 f /nd. Muw. Ann. /Jepf,, 

IHJM-S. 31 ; H«w. in Aj^rir idf*!., ISOfl, Xo. 2&, 289, ete.; Eept Ctnt. 

Dnt^f f-ofiiRH.p IBOlp i.^ 144.] 

BHIZOPHORA MUCRONATA* Lamk. : FL Br. /iirf.p ii., 

435 ‘ Gamble, Jfan. Ind. Tiinbs.. 1902. 332-.1 ; Pram. Beng. Fhnts, U 4T5 ; 
RHlZiOPfiDftE.fi. Thie Slangrovet A'AnmOv -Et^o/Up rdV, kunra, upu-pomoy 
bal-an. etc. A small ev^i^oeii tree ot the iiioiMy ahorea and tulal eneels 

of India. Bnima and the iVndaman l^laiids. 

The Ba&X. u exported from Alergui to Hanepan, and h COhliderabte trade la fi«*- 
libD done in it from the Pmk ctmet. It yielde a Dn orwl TJi^c, Bnmples of ipreui^TM. 
\mk of «- MtHt^rwMnin Wire «nt to tlie Imperial In^tiliito in IHOO Ufiip. 
imt. Tuh. 1S03. iae-OQj, and were found to vary greatly in yield of 

tannin, eno Munpio giving OvW £7 per cent., ‘Aiiila niToiher gave only 4 pw «nt. 

An, Extract, prepared pn4UiiU*ldy from ih# furtnCf aamplei tont-oined 70 per cent. 
tAnnin. In the jk-rperf 0/ F&rtMt AdministroBm IA Burma (1904-5, 1&)p mantion 
■ made of the HtabliehlUtnt of n tannin fmjtory in necordlUioe with a syoteni inoniii 
neojamended by DuxhtUn. Bo fur the oactraet tbtia jirtjpmtlfd wo\d at len tboa 
it eoffi. For dyeing cotton, on extrnct wOa deciarwl Kuperior to that of othw 
tnongrovci, but much injferiur to the beat qualitioA of et3^Jh+ The fruit id sud I’oaJ-t 
to be iwtHBt find edihle, e, light wine m luedo from the juioe. From the itienai 
(note, onlt u oc««ofyd3y extracted. The wood in- reported lo be gootl bait mroly iiialMr. 
mode uoe oL [C/. Jnd. For., 1897, ixiii., 413; Hinojser+ in Apri. Lcdg.f 19^ 

No. ip 33-tt i GraH. ifertcAli Wbfr /^nd-und FftrshnrUcAap f n Dt%d«ch A^rUsa, 

lE)04,ij.^ 17«-9, Ifi2-fl : Buff. Imp^ IfM., 1906, iib, No. 4, 345-G2.] 
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RHUS, LiHii, f FL Br. li-t ; Gambtcp Mail. ind. TimU., 
1902, 207-10; Brandie. /ad. TreM, 190S, 19&-0; Axaca&diace-i. A 
1^004 of trees or abnibs, ixidigeitous tbc wanner temperate: 

regicms of both hemispbereSr All are highly aatiingeist and used as tahiL 
Sonie tweK'e speCiBs are natiTefl of India and Burma- 

A C^TfarlOp LAN. The Sumooli Tnw of Eurerpo, lamii:. moteATb 
flle, A icnail tnse^ wild in the Canorkw. MadeirB, the Medit4Ttiim>«lt region. 
«atwani Afghoniatan: often exteonivoly nultlvated. InBrnga |4nn. Oa 
dsn', ififie., Palenn<^ 1*53) wtol* Wfl Intmitinff p*p<r on tl^e collija- 

i™ of thia planl (tmoohit^ into Englkh by Su’ H- xule, in fd’ifiOi. IfafL SttCr 

IM7-8. ia.. 341-W)'. , , ^ , 

The Laavae C^iitin n eolourinif mAtt«'^ and togethBr inth the twigE nro lorpely 
'“•ed in Europe fnar- Ti>r 3 « 2 to. are also boponed into liwtta, iiouaJly hfom 

8ks{|yp for ij^ large Eurdpoan lanneriM-. MomoCO laatlier ia tonflHl a^lh 
uuitaruiL andi it ia ivtlaJly heKl to be one of Ihe beet tom for Imtherv tntfloded 
for tiM in bookbinding. Id the Ksw BuUsIm { 1385, t93-flj on rndsmnt of the 
'^wjftufacpLira el and trnda In Slcthoji svtmcA m gi^WL Tba lcwv« ripea about 
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August, Tirli™ IImi plant 'm out doum ppmuJ fra tlw* Bald %q ami tlw l 4 v« 
stripped off and oanvovi^ ta the milk. Hertj ttio iDavoa are w^paraljed Itam iU 
turvign udimxlunn ami ore then ^aund to poifrdar. Tliw powdur is annb mb. 
jDctud to a pudf_%'iiig pnicwa^ after whieli H U rwly for a](|?ortatjon uvd 
lAdi u tunning nintcrijii. The real nutiwh is locally known oa “ itr™ 3 g," in 
tfa^tinirtion to a similnr plant known aa AfpiundcoO tlia [mvm nf 

which am EinaJicr and dE leea Htningth than thuHO of tho formap^ in UkC mIuII^- 
lion^oE whkh tbay aro largely used". [E?/. Joum. i50c. (7A^. /aditar,, IScii; nL^ 
1207 ; FHoatniuiu Jficro. Exam, of Sumach AdIliiemnt^^t in Jeum, 

Jndmt., 1005, uiv.„ Hnnniiaekt Afi'cro* TcrA. /Wrf. (Winton and liaftHT. 

tran^l.K ^0 

R. CoUnm, The Elni-lea^-cd ^umacK tunffa, cAoniidI, dmi, pnUi, 

baurti, iai'ijri, mOnu^ d^vw/ri, crondi. etc. A Ahrub or AniuJl tree of tbs ^utuuAn 
Range and Woitem Hinu^yn lo Kun3aon+ oacending to 6,000 feet, XlLfOn^iaC 
the area of ita iailigcm;»Ufl hnbitut, lenveo, bark and wooil ara idl uond iti I>msrc 
and l>'n, but wlkCthcr llioy could be u tiliaed on a eanin^ofcial Kale fm tliii 

pnrpoao k dnubtfuk Gcunbln atntea ihuC the Wonn is einployeil in S^uth Blurop# 
for inlaid wort anil makre pretty caz^ingH, pieturo-frainoa, etc. In the Himataya, 
boaketaore nuide of the twigw. [Cf. Henryk Econ. JJarf. Iii03, 42; BnEtw 

Ekmi Brnwn, lUusi. f'L UniUd Statex and Canada^, IBUT^ iL, 330; Hooper, 

in Aijri. Lcd^.. |SH)2, ?^n, |^ 21 ; Hnnuiuok, Y.c. 240-50.1 

FL iUCuiUnBi^ t/«p> TTw Wild Vnmieh Tree, arkoi^. fuJl-Aar, fafK. 

mnrina/ni, serhnyok^ nrJt^ur, chottis, hala, etc. ITie Epilli un^ knawn m 

kakar^mfi {katar^ tl» barking dccT and MnpAi or iinffi ^ h^:>^nsJ, hut th® <™* 
gniia nt tiint name appear to ba t|i4«d 4/ nFkin^*/. A «}nall deetdo^ 

Ute of the HJmalayn, tmin Jlirhutt to Aanimi^ nt 2,000 to 3^000 fee!- 

KfiompfcT calls this the Wild Vnrflish Tree, nfid says that in dspan Ih^rtMi 
of Ihiit, ns Well Us of Mr is incited and tbo *XUiiation eolJectod for the 

mjuitduclitre of the vamiiih naed in Japatieso hijCqner-wMitTk, fn Japan the 
fruits nr« crujilked, boiled^ mixed with I he fniitof lumt hcr tree (aaid 1** 

J vnltwjMii^A h nnrl preawd whiln hot, A wax is tllii* jifodiiMd whicll » 

Into catidiea and eomatinie# sent to I^Lir^hpo lUldor the naztin of " Japan Wsi:- 
Thu Imm-liko guiU caused by inAocts nn tW brunchoi and young alkOOte ufe ickf 
ns a atdiStitcito lor those of f^j-raff-n and ora uiadiiaiiuilly. [C/+ Lewmac^ 
Valix^ o/ KashmiXf^ 1^05, 76; TAc ifEMc^r JfoaiMcripr (Ho^iilop tnrUMiLh ISMi-Ti 
25^ Putb Mol. Mod. Hind.. 140.] 

ransidlflra, OC. ll^iis is tba speoisa which yialds tha fnnious Japauw 
Varnuh, It grruAH all over the main ifttand of Jainui, and also in Kiiwhin ™ 
BhiJkoku. but it is frukri Tukio northwardA tiiat ft clajnfly ftourkhciii. Efforts kata 
been nuuJa hi CilltiVutO it in. Indio, but without inuab iniccM*, The tfwi ^ 
|nxipagato<i eith^ by seed sown in January or Februuryt or by cutting* feem ^ 
roots of vlgomu* yokstig pUmts. Tlta juice, from whim the vomiflh k 
[a coUecied by muddng incaduns on tha atani, ttie pimetures being repsaw 
S^iefyT fourth day at auccOtfinvnly highef ports. The j uieo which ooxi* uu* 
aCTAped off with a flat iron tool. When the tree hsn beew tapped to 
moat hranchcH, it k fulled and cut into lengtluu which k!irn> tied tnta ta glS°^ 
and steeped in water tar ten to twenty days, after which the bark 
und lae^ncr colbotcd m the oaine way os^ from lim living aiewh The ha* 
iliua C^llacUHi is a tcaaciauf fluid of a grey-brown colour. It k 
stami and settlers aldii forms aver the aurfacej the liettor i^iiahtiM riao to ™ ^ 
and tlirC inliiUriilcB sink. By Stiirfag In the open oir, the lacfjuCf drkst 
OJJ’gtti and gams a bnlLEont black Colour. The ortlclea lacquered are UtVW«J 
of W4>od. The vHcnish is ffpniiad in cents of increasing dneuea*^ llio sixrfsee^B^ 
repwteilly ground down with hjird cimrooal and polieluKi witli tha aalics 
liorfl, end relocquered agaiEI 4li4l again, “rhs pattern, says Dr. *^l*^***®^ 
RmVwJ, li fetched on ^tiroilS ckatin paper, which is warmed rtcd 
Burfd<^a to be decorated, when tim pmssurs of the hand u onnugb U> ■- 

pattern,. If the pattern 1* to ba in guliii the outline is thou followed ^ 

p<mcil dip|>sd in facquer,^ which ACt* OS a size. When this hfls so far dri^ 
sticky^ geld-dust is shaken on it from » spoon. Frum R«mk detail 
it would appear direct painting of the patterns is oko pmcii««l 
eiasa work*. [CA Rein* Indmt. of Japan, isaik aS8-78; Qi^in, 
of Japan^ in Trap. Affri*L, \M% ii.. fil4-7 ; Henry* Ecan. ^ 

4l : Kmast Hurt,, t^an^ X^fL, aUy £", HI13 Ip, in Jount. Soc* ArUf 

67JMi: Sor. Sapt. 11. ISnO. 80d-D ; Thorpe^ dpf^ ^ 
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574 ; Kfw. 1904, 7-9 i ISHW* 13S; Rf.pf. P«e?, 

1 ttl04, 29 ^ o/ Tm in Indo-^^hin^. Buti^ Bcw. L' Indo^hint^ 

t viit* tlOO : TiClxti^, l>ie uml Ji> I WMi, ii.+ S51-85.] 

BICINUS COMMUNIS, Uan^; FL Br. Ind., v., 457 ; Eit-mcte* B-ILP^ 
ULicE.^, Tin? Caatar oil Plant, Palma Chiiati. Ritiii de Palma CbrntJ, 
arand.eranJ, rftnd, hh*rtndo, Mndi, cri\ (trrfc ^ref, anrar, gaha or 

jem. gru mH, n^^inda, rendi, hama ulL ba^anjir, Aerdn^ ind, rwnd, arm fmki-Qm, 
koiici, amadan, amdi, Aarcilu. Jtiwy, et^* vi-niaenJar name? 

nta mostly derived from the Saiuvlcrit emnda and rucvl^a^ ndtli the 
altenuitivn mtari (= Anti-fheumatie). Tbe Arabia khirra, the Persian 
btdtlnjir, the ancient Creek t-iki and the kroion (Kcrodotua, ii„ cb. klj 
; Lave bail little, if *ar. iidluence oa the ori^a of the exiitiii^ Imliati 
veniAcular Jiarn^. The n&me PaiwUi ifl used by Hollutld in Lift 

tnnsiatioii of Fliiiv (AW. lliMtrr lOOl, 433). 

A nahve of the ttopic4. where it exbta &a a prcnnial btlab or small Habitat- 
tfw. Is in warm ttmporate tracts an anuual and. a^eiub the Iiidian 
Ltlla to aldtndea oi b.lXlO feet. Ito cultivAtjon eecma elao re5tricte<l by 
ejOTKsive mobtare, the plunt beeouiinji: again an annual (within the 
tropicsthus allowing of cnUlvation in the drier months. Itainfall iUinfiiL 
ther sowing, however, flcema essential to liberal germination. It prefers 
welldrained lonnifi, hence ioosie a&ndy or heavy eky ioils are alike Un- seiL 
fettimhle. It is an exhausting crop, especially on the soil roseureea of 
nhro^ien. Is exclusively propagate hy seed, and in India, when grown tT^pmsUflo, 
to a pure field crop, h generally regardoil as precarious, owing to 
its liability to be^ng completely devoured by caterpillars, Mackenide 
(£f/ Sdit-uwrm, Cachftf 1889, in vir, pt, iii^i 165) 

mention^ a eeae where w ftfr&J w'ere complolely defoliated by 
caterpillars. 

t^if terr. _CMltivalisd throyflbout India and natuniJiaed hnro and tliem Hlatoryi 

babitatinns, dwtributfid. throLiglinutr tba' tmpios geiiorady^ but- pri^tiably io-' 
d^geii&utt to Atric^ It ia nOI, oowovor* unDvtnnion in discover it in ilia ■ttlJhl>y 
Jimglen of the ouLor Hminlnya- Duthio apeaiia of it dji natEiililliwKl in Mcrwam; 
it hsa b™i mport^ to wild and nnv*?t cultivated in L'ppur Burnta and univtJi^ 

I tolly toU-i»wiL in Auam^that is to nay, in the gardi™ and waai* lamk wImr! 

} iU lofliveii are uaod to feed an muioubted indigoRouft Hi]kwoit4:k. Taytor (i^opoffx 

ami Stai, Pa^Ca, 1340, fid^irpsakfl rf Ctolor aa found in thp iincultivaled parEs SMlr1n4aa 
<kf tlie distri^r. In tlys Siumi4f A'yam^f irfiireiicoa to dm plant are made UrfeHuim 
in foeli tsrtm at to pfciudo the powability of iho pnwsage in n uwtiun deiuit^ 
ati imiwnod ilreg+ Two voriciiem a red and a wliitow iwe doscribod, thna Bhoviltg 
Pftwniil a«)uaintancn witJi tike plant. Jts oldtHf SfUtaJirit nniue,. froMuJo, hto 
\ p«itod into iho roost diverse Umguage* and dluJoott of Icilia (Duttp Al«f, 

Bind., 1W)0, 2311, 

EHoaptariO™ te]]* US tlwtt it was eaJlod frcmi the rweinblnnw of the 

I twd to the dog-tkk, and it i* dgniJicntil lltat both the plfMit and lira tiak triito 
[ tits tiaran ^ianuJ in Latm HiJd^ Not., xL, 54 J 7K yaulua knb WritB 

' 5[e«tka, inandon lli.e purgative properly of the uU, Avic-WU^ 

^ RhaaM iiinrt Arab wrileiTS -add tl'at it is a gt>ki applusation far cutaosoi-Lf 

I ilkesaesi nnd in rfaeumatliam. Btit it would almost a* if tlie Afahs had tnada 
I •equauitaiiL'o with ilia plant from indi% Hiceo they caU H nmrim-d-hindi fSesamum 

i Indiah a* pomtod out hy Uao authors nf tlm Phtimm&>gfapkia Indm 

(hL, 302h tho properikH ueig^ to the plant by tlio Araha ore those attributed 
to it by the Sandedt authors. Plmyp £nor«OV«r^ ^kOoka of tlna plant ua not to 
V«fy king ego hktreidaHKl inln ^gypE^ 

Few of tik ewrly Ewropean trai-cUKe is* tadioy however, mnka any mfetvneo m the ^nznpema 
plant. Gartiede Omand Linsdiotisaareiilent. Alto»{HorJ. Krict l 78Si, iii.,577I 
nantiona It w^aa cultivated in hi. the tilue ai Tumar. 1502, Rh^ede 

^peeks of ctotor flyi cultivated in ^faJabar, especuilly ln eandy aituntioniL boureiro 
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rerer^ tc it M both EUltivaled mkl utK^vlII [votfld in Cochin-ChiHAp wbik 
a&y* it in hmg mii^ in I*tKe fitlda whicK ihiu 44(?urd tfuscli cil. 

It wfiuld «])pAr tJi*t th& nwdjcinaJ oil uf tlie ^VmI India WM inipoft«<l int^ 
IndbA frtr (»])>' IniU n rmtuii^' prior to nJiy mrnlion of tlie Indyw-proirn oLl^ieKl 
or oil bein^ re^tilptl nii t>xported. In ITrtl Lowijb apok? of tfup Pftlmft Ctniflii 
md* boin^g rwty ftiiiHd in tliP EnglinU dn.iK^\iup(t iwid tho oil knoiPR, 

In iTtM I'lrtc-r CimviMjo, m phyaicion in thfl TiV'we Indinf, piibUihed o 
on iht 0/euw Pft/niiF CAri<ri, pvmg (JJ't'uifv in wliich h<j itratiajv 

TvcoinmEndcd U# Hitt n ymtlo purtnbtivo. It waa »iiortly nfua- 
inm tho London PbnJTPiae'vpci^iH. ^Vood\i||o [Mtdr Boi.^ 17£KJ fed. l83ij, jiL, 
ffpoJu of the oil m hiiving iattt^ amif into fiv^Uent inw. It wu it 
the lime obtaiiKid frofti J^iLinakn. In iti04 ImUrt irnpniri^d ^,207 !b. of i3ie 
oiJp and kk into aa J^IW look lb. Crnoduaily, hnwev()rp itteonu to hAV«liii4t 

dkoovcred tliiit India iLae-lf pmlucod the mediL’inal oil, nnd tJiO ayporti m 3S1J 
were valued ot £6 l-tl^ and in 1.8 III At £7-1 ftZ'- veara jiter. the exports 4.f 

the nit had oxpimdiHd froiii 2,<KiO to 100,000 Rallom. iiientjoa u ma^ cf the 
tTrtJflC’ in the aeed, bat it ia thiu evident that trie European demand for ikkod-iwJ 
and nil from India ia quite modem. JC/+ darof ^ diuM 

lOCHi. li., 270.] 

eVLTiVATtOS- 

VAm^rmS AV* CULnVATBn J?4^£S^_lkitanlea| irriten aJhuJe to lie 
nmltipli^rity of forma tlptl exiet an proof of t\m antiquity of eultivAtioil. SliiUw 
(in De Caudnllo, xv-., pt, ii., 1010-211 foruLa sixtwii varivtie* or riLhff 

OL|ltivat«d stulcn thot merge fi^un llie one to llie DtiH-r+ but ahi^h are ehm 
agricultural foi™ of eonatderfLblo value. Roujthly, ih™ bovo l>ewri jp^uped hy 
mml -wnritetT under Iwa ^trwit typew^fl] a tall bnah or umidl tree of prfi*iHd 
som-th. imially piauTed ua a hedge or in linee through tlifr flolda whm it aETopJi 
decirable aikule lo other oud more valuable eropa. Thia givaa a large ^eed viiji 
an dbutidiiTi^v' of inferior oil+ {h) Tho other, au diuumiI piftfit soraetittiea gnjwa 
na u pure cft^E^ though more frtRiUejntly ih mixed CultlvAtiom It give* a *111*11 
need, th* better qiialJtiea of erhlcH by rui eJrpensivo and inoro eairfal prpefl»or 
exprcAAlon Afford tlie auperior qimJitieft of the oil of eofiuperee, aouje of the fear 
jfTffldra of which Ooimtltute tha medidnul oil of [^Lirupeiui pliarinacy, 
feunia, from it4 being exreiuii%'ely Uwrd in Indui for iUinmiieitUlg purpoM ^ 
often railed "* Lamp Oil/*^ but it aIjio Anda u p]ri<4 pia a valued lubrtriintr 

Frequent tiientJon ia madep fay writer* on tlibf *ub|eet, of n third ijiip(?rl“* 
gmde,, naniely a> CJUltor trhieh by upeeial Kleetion hae come to yield a n™ 
eOntaina no pawmciiiii prinriple^ (he oil af which ta edible. Smith (Coah^r af* 
3jr<'d. CA^ih, 1 S7 1 p for exjunpICp wy* thnl tt * ^ apedea or variety of 
Itf aaid lo imTo amoolh fruit and to be Innocucuic/*^ In AtsmAdabed I c«3lMtft™ 
Eln a gARlen) a p^eetly Wnooth-fnille^l form, the leaves of which wae sum*™ 
with A white fartnA I bat theni ft rfcnjurkable glaijcmis appeanuice. I 

told ibe oil of thnl plant could be used in COOkOTV. 

B€Kjr*L-^Uuktfrji iHandhwt Ind. IWX 276-RtJ). BAj-e tlial Clilt^vatlOI^ 

ia chiefly in the Patna and Bhagnlpur Piviaion. Thesre are three fortiii 
ft imall, a medium^ and ft Inrg^niaed pjAfitp The hret nnd last nr* ^ 

to July fttid fTTOwn wHb Bom# &Aadoi crop. Ibe seed U ripe in 
Fabruaryv Tho winter variety u mown in September 4ind gathered in 
April, ^lia ydeldaa krgef proporiLon of oil thim the crop, 

landa the ™t of cultivation ia liitte and Uio yield Ibm. Bed wdi "*^*{“^”.1 
the foot of the bilbi are specinlly cheaen^ but it ia an ex^ualiilg crop# 
not be grown more froqllenlly than on« 4&i'ery live or fdx JW*. . 

brigaledp all tlie eultivetjon deemed neecamy being * ploughing _ 

rows of planta to heap l7ie Weeda down+ Picking uBUftHy tAbea j 

•e^-efith to ninlh month Afirt BO wine. When crown with ether 
cleftWHMf seed per acre li about 200 Ib.^ and when grown by 
It ia generally held that the lairge^acied^ vanetiea yieki ibe beat 
ting and lighting oilsp and that the amail-seeded ailfford tlw finer gTsde^ * 

thw iiaed for medfcinal purpowsa. [£7/, BauerieL Jjn'. 

Roy, Crops 

Ai-^Baaiip wrilirtg oil the pasaibiUty ef twatur bemiP growfl^ erewn 
JunHioft with indigo and tea, anyi that bi lllo AMftm vallej' it i* 
for its seed, but alway-s for the leafp which £b UBOd for TcHdEnfl 
fp. LOOSif. Tbm are two varielHaa of the plant (dj them* Artd (Blth* 

The fonuer ia indlecnmi# and the latter introduofid—a taHcr em* 



SUPPLEMENTARY TO INDIGO 


mciHus 

con » UN IB 

O’UlUv&tloii 


CeoAfolb' ^ altowod to be «6ir-«awi^ enrt i* found ia ifnalfc pntc1u» in the 

rtkrd^ of tbOfle who rear tho aiLkwoPlU The atcd \» Allowed to ebed and riia 
but oeenfikmnll^’ c-arrfMJ people eolleet had fl*Il it. 'fho plant iit found 
evefTwherh in ABgnm, though mueh Ech nbutidniit in tha ^urmA vaJU-y* It ia 
Hbo grown hy certom of Uw'hill tribes, mlch M the Gttrcw+ Mikifit, Kuku. chiefly 
•Ik for rewinjf tbo iitk.woniiu Hindua do not enga;;^ in tho (woduclion of erl 
piU(, and ita trofliL’ i« tiiAinlv in the lumiJi of the iCochndi nttU Jh^ches in the norUi 
af the Kainnip, Gonlpam'and DnrfMhg diatrictfl, hftd oecordinRiy the idjmt is 
niMt prevalent In the tradth of coonm^ oecnpied by them. But it i« nowhcra a 
rrgiirkr field drop* No oil la ostmeted from it in Aasam, In Tiapur and 
the Khnniu aiul Jainlio hiUSp evprunent* WifW ennducted, but tjko craipo wyrt 
dr*tro>iMl bv inaecta to wh\s^% the plant ii ptsculinrly ptimfi. Is^nco the opitbii^n 
tlHit when grown in laf^ qimntitioi it i*. a prewarioua crop ati-i 

FoiitieaJ GTmj., Aswam, 37). . 

i VtfH^d Pmvirtces .—In tlie rtc^nC inquin" iliio caaftor aa A poiaible u. Prov. 

supplementary crop with iiidij^Oj Mr. Morelan'd obaer%’ed tliat he was twi^ 

I Abla to say if it would pay, since a tabi crop Is iwualiy taken aft^r indigo, 
li and tliifl eonld not be the case were the l^d oeciipied with castor. So 

I far as known, it w iiever sown mised with indigo. Mansoverp indigh do^ 

ml Rsqaire nitrogenous loailiiras, so that the cake wodki have no specLll 
, value to the indigo planter. Subsequently (in Mr. (Asektant 

Director of Agriculture) wrote a note which affords CiilK partieulsrs regartl- 
ing the methoiL^ oC euUivation. harv«itinp, eitrai:tion of oil, cost of eulti- 
vatian, and diseases. It would appear to be grown all over the proyinceil, 
oti almost every kiml of soil, though chiefly on rich lo^nia. It ui generally 
sown AA a anboTxiLiiate crop in the rainy season with fed/ra, urAarp judr o? 6«wni, 
cotton ^ and H at the beginning of the told season+with gram, wheat and barley. 

It is not uncomtnon as a h^ge to sngar-cane fiehi3+ ]»iiig in that ease sowm iLsutioa. 
ia March or April, ll is seldom laised alone to any extent, eicepc 
perhaps in Allahabafi, where the khadar lands, oti the banks of the Jumna, 
are often devoid to it. Castor is alao largely used na a first crop on newly 
laid out ganiena^ perhaps to secuio shade for yonng treea, for which 
purpose it is also oecaaionally grown by niark^t gardeners. 

In the khan} time a fimow is thrown up parallel to the aides of rMptaulffi, 
the field, and seed cast into tUia at a distance of every 3 feet. By the 
return cQurso the seed b ijovered over. This system is carried throughout 
ths field, the furrow-e 6 to 10 feet apart, and when the sowing of 

caator is thus eomplete^l a higher ploughing is pveu over the entifo field 
and the chief crop sown. Ocnwionaily the castor is cultivated on the 
ridges that separate the water-bods^ in irrigated land, and In that caJiie, as 
alfro when sown as a hedge to fields^ the seed is usually dibbled by hand. 

The crop ordinarily takes eight to twelve months to mature. The small- swmm. 
scede^-i %nrieties ripen earlier than the largo. The crop sown in March or 
April along with augar-caiie takes the full twelve months^ w^i^e that sown 
after the rainy season is hatviMted in ten. The plnnts begin lo piwluco 
ripe frnit^ in seven or eight montEi, and picking thus roniinencea about 
January and continues till Aprih Mention is often made, in connecnon 
with Oudh, of the exlstejice of a fonu with dart-brown seeda that is 
speciallv rich in otL 

The fruits aro oollerted and stocked in the comer of a house, and llwv-i, 
vovered over with straw or rloth* After six daya the capsules soften and 
Che shells decay. Thev are then exposed to the auii for two days and when 
^elj dried the shells spht open, of if they do not open naturally they are 
bwteti with a mallet until the shell sepaiatea from the sised. Tb« fruits of 
the Larger forms are buried in a pit escavaled In the dung-^beap, and the 


9IT 




HICIMUS 

COMIaUHlS 
tFoitad Prrrffince-fi 


THE CASTOR^OIL PLJ^T 


Tldd, 

EKXfDli Cw^ 

CI]vi.^qaU 

FciJrf 

iLm'wiwX 

O^t pwt Act*. 

EamjM, 


C. PTDTf, 
Am*. 


BaEk, 

]t'<>f4fBiElDIl. 

Ti4lJ- 

PKTljAb. 



mouth clo!WM:f in mith straw. After « week the fniits arp removed fiom 
the pit^ and the ishells aeparated from the seeds. In some pam of tb 
the huiirhea of fruits are foraonie time then exposed tothesuti, 

A vigoroiiB plant vieJde m. much as S to IQ seera of st^h in a 
but those grown a^^ hedges do not usually yield more than j ta netrs a 
yea r—the iloworiog being hindemi by a deftdenvy of light anrl air. 
the plants ate cut down after pelding their crop, but wh^n gconi iii 
ganlena or near the bontesteads they may afford a se&oiid or even a third 
crop in mjcceeding yeacff, but in that ea^ they are cut down each year to 
within two feet of the gronndp the leanlt being that they throw out'auaiEt- 
otis branches and give a large crop, though with an inferior cjuality of swd. 
In the tliird year the crop lb poor both in quantity and quality. Ttw! 
average ™ld for an acre is B to 12 maumU the fifwt year mud 12 to Id 
maunds the second when grow'U pure, or 4 to G maundy as a udsLeil crop. 
The pro«1ucD Bells at about Ha. 4 a n^auml. 

The strongcat and krgeat atema are used as timWr (raftere) for tliiUli- 
ing, and are abo inado into pokers for Bugar-cane-boiliag funtaccB. The 
dried stems and husks are nflod m fuel or converted Into obarend aud 
workird up in fireworks. The green liiavos ate eaten by s-attle with ip 
patent rolixh. and ere bfJLuvcd to increoae tho fiow of milk in cows m-d 
buffiJoes. The cosrt acre of pure cultivation is Its. 24-2^. If the acre 
produces. 10 mauiids^aold at the low average of Ka. Z a niauiHl^ and allow¬ 
ing Rs. 5 as the price of the eitemsp lud, oU?.+ obtained^ the balance overcoaX 
of production would show a net profit of R-s, 10-I4r-<J. 

Mr. Hadi mautione Ecveral caterpillai^ which eat the leaves and youM 
shoots; an aphid which does much damage to the flowering ehoots atH 
young lea'ves [ white ants which do rnuch harm—in fact tlie eastor-otl 
plant is more aubject to their depreilarioiLB than U any other regular crop: 
lastly, casfor is much injtued by frost. [Cf\ Duthie and Fuller, /icW 
frardcH Cropt, 1883* pt. ii-i 33L-9,t- dS; Aluxwclblcfruyp A/cift. Drpt, 

/lid., 1007, No. 2.] 

MJ/Ni fic/sr.—There ere two varietiefl ordiuanHty 
large^twlrMt, mised riA n miny aeasofi crop: (6) isniidl-flecded. grown an a 
waaon cmp. Boino few years 4^0 {IROi^ lUOOJ an eatunal® wa* fifutdo of thfl^afea 
Under both Cfopta, nruJ i%- tri« then found thp total cozne to HOmnUhiiijr like 
aeiyn. I| ia induded in ofl^dol itniiati^ unricr lh& heading of Orliar Oil &e#fa 
which in th^ khixrif eeaaon of iDOfl oc^mpied 2G2,477 acfus, nnd in tlw 
AtmcB^ The diatHeta of eliief prodiirlkni are ESetiih Raipur and Rilawpiir. 
IflrKe-BeedKi plane lurtHiJIy oreupiea waste or fallow patchm in cuEtivated Irind- 
liy hind of aaU auitu it *0 Rang «w it ia we] I drained. Tlw p|fiaii“af3ff3,ed vari^^ 
it town iia a reipilar taeld mip in the month of Sopteni>»f, nlwul 16 to 2fl3b rf 
icwl boiDg roqtkKfed to the aerer Salidy JooziMi- ore pjvferrrd, and b^ack cOt loo iOi* 
<lo« not fliiit it. The wed Ul with a drill plouKli. One w<Tdjng ^ 

•idered de^ahlc when tlia plauEs are aUoiit If to 12 inchea high. The 
haT'^wled in Mnirh aa the poda pun? found ripe enough-, niie oitltom is abeut 
JjWl to fiflO Jbv per 4it-ro of fltuuml *«d. The aeedji uSUnJly aeH at 2U lb. p^ 

Tlie oil ia manufactured locally to but a aniall ektentr io nject the deiTLiuiila *a a 
lubricant for diTt-wheela and pnnirf^ntivo for IcBtlier. [C/- SJy, 

PajtjaA*—Tlip pliiJit ia nowhere ayatematknlly mised aa a crop in the Fanji^ 
but exiata (mostly aelf-Bown) on emhankmenta near esnahi. ewpeeiaJly in Jn«^ 
aim Gujgaon, It ia zupraLli>ned m Ahundunt on thfr JfMiraa and lUiiPM 

The people pay no attention to it iu 5 r make any ure of tta aeodi. ]Ur. L H, 
conlraata the <%j9ior-oil pJjint of Ramda with that of tl*e Xorthern Pailji“ 
Kangm, and aiida that tka fatter ia different fentn the nrdinnr^' form ef P*^ 
Ttw oil^iniJI at IwUiure manufaclnrea apprE.iaimate3y 30,WW awl, of this oil A J 
the amla being preciEred mamJy from the United Frovincea, An 
recently been opemd in I^elhi^ and n daniond tot the *oed tlma cxiita tiuw. “wr 
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Imd Us eultiVAlion. The oil ii \arge\y owd ivt liibdcatJoe e&ld ma- 

fhiiHsry iWwi ai an illnmiruiut in railwiiy ojtfTiagofli heii'CO in-u^t of Bailwity 
CoiupMije* in Inditt nXMiufacture Hic>ir own oil. It ia aujipo^ t<» givo o doW 
lilghl, to bo highly oconomitid iinCo it huma olowly, givM littlo *moko* ami <1^ 
not smPTfitci ftiilSomt In mnko H djingipfoua- Aitohinon {Afghan. Jds^ 

CofltSi.. isaa J nlio J^ole# w» Prt>dutSM, ttc.. 1 rtS^MTJS) My» thn plant » <:ultlrat«l 
aJung tlKi bnnhA of irrigationi ijlnmnalfl andl nliU^piui of mcf^lon-, oottcm jmm tot»oc* 
fioida, tho ooeda boiiig lioUcw’tod Us affonl rtn UlufTiinrtt4.|ig o^. TfW 

ftfuong cotton ■■wooi+ and tho wool, iaturatodi with oil^ ia atibacwtncntly, aj 
ncjnirod^ made up in tlio towjn ot tapOrt fono/ut). 

Bombsy xod Sijfd,—In 1899-1900. 4 6 h 09+ hPTtfs were fwswn and 25,26u Bomtuy. 
matared a crop—in Buitthay proper^ liolie Imving been rteorde^i for Sind* 

Iti the folioyuflT^ 65^646 aerw wi-re under the crop, but no mention 
was inaili.-! of the proportion that wae rtoa-prodiirtive. In 1901-2 tne 
CToppefl area Wa^ 109,475 acrea, and in 1902-3 it stood ftt 110 hO 49 acfifts. 

Tlie fdllnwsji^ year it hml declined to 94.^^7 acres; in 1904-5 there wa-^ 
a alill further abrinka^, naniEty to 72.599 acres, but no mention of a 
Sind iiriKlut^tion. and in 1905-0 to 54.87B acres with 454 > Sind, 

pncticallj all in TKar and Partar. Molliaon Ind. 100-8) 

sftTB hoth perennial and annual varieties of the plant are met with lu 
India. The annual forms art crops in Bombay I'^rcDidenc’Vt and the 
planta are verv* much amallcr than the pcreiinial, which are 4AaH/ crops. 

Tins latu»r jfro'w with great rapidity, and a ycar'a growth p^luces a tree 
15 to 20 feet high. The foliage^ branchea and eteiufl, acconling to yarietv, 
mav he briglit pale green, or jcreeii tinged with retl, bright shining red* 
or bronze purple. Forms ’with tlie laat-meutioned draonption of foliage 
am often grtwii as decorafivp plants in gardens. MoUison also statca that 
the seeds vary in aize anti marldng^^ One Bombay variety has large 
aewl, black in colour* with tiny specks of white. The perennial varieties 
ftie chieflv grown along irrigation water channe^p on the bordeia of sugar^ 
cane and in highly cultivated market garden laud* and a plant «<Mn 
file (bmentiionn of a tree.” The seed Is sowup as a rute^ nbout July. The 
sWte which the perennial castor Affonis to giugfir* turmeric* iUjpr-cane 
and other such crops is often vnluecl. Peretiniftl castors are easily culti¬ 
vates! and readily escape from cultivation^ and consequently are often 
foutid wihl in many iocalitiea. 

The plant does best in deep free working m\L The yeiy' l^t crops 
in the Presiflency are produced on the bkdiha (alluvial) noik wbuh mnge 
the cDurBe of the Tapti in Surat" f n the sandy ^oradu soils of Northern 
^lujardt, A spriiLkling of ciwstors is usually found in the subordinate iiiucture 
(iofAcJ} of cereal crops sown in JtAorf/ season^” The rail *uop (n com¬ 
paratively dwarf plant) reqiuriis soil of difierent chnra^rter. A iiit(mti\ e 
day soil or the soil of inoistiue-holding rice beds is suitable. On black 
«oii the crop in generally sown mixei;l with OfiVf, lit or ^th gram nnd 
this mixed crop is generally "the aole erop of the year. In this c^e the land 
is well fnllowct] during the rains, and the mixed soetl is sown in Septemberi, 

In rice^bedSp csstors and tdl or castors and. jpam ar# second c^op* sown m 
October or as soon as possible nftcr the rice is removed.^^ 

Castor has beet! grown abue on the Nailial Farm, and the best outturn 
obtained* Mollison ooMrvis, was 1.590 lb- of beans per nene y and this was 
in a Ap€!ciallv favourable vtar. The khaH} (perennial) crop is vbtv liatdl^ 
eapeciallv iu fairly deep soils. ]t. however, does best on rich garden land 
freelv manured and watcletL Misetl castor and proutid-Hut is a tlmraO" 

^eristic k'harlf crop. An eiperimental crop of this nature at the Surat 
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THE CAbTOR-OIL PUNT 

Farm yi^ldad 767 lb. costor bean p^r aero, worth Ha. 46-l4a., aart a cood 
ground-not with tiastor might yiolil in addition 2.500 lb. hutaperutv. 

Maana .—Tho ^[ailnu Boanl of Revenue unoMcially funuahei de 
area under caator for the five years ending 1000. It may be lueful to 
reTidew the figures in question, The area under the crop might be nganlol 
ft* shrinldDg. In 189B-6 it oreupied 751,176 acte*, and in lS9fr-7 it inw 
pnnluced from 782,135 acres, but from thnt dnte it would almost seem to 
haVQ declined, until ia 1830-1300 it was mturned at 600,214 mm«. The 
districts of gieatent production are Anautapur, 128,476 acres b 1895-8 
and 74,422 aeriM in liJSO-1900; BcHarv, 111,509 and 90.227 j C'uddapsh, 
110.001 and 87,023; Kamui, 94,51 “'and 65,924; Kistna 91.325 and 
80,804 ; KeJIote, 60,9® and 42,729 ; and Coimbatore, 39,470 nnd 34.567; 
the figures showii indicating the acreage b the years in queation, Tlh> 
returns for the year 1905-6 show the area to have been 380,100 arms, qr 
32 per cent, less than the average of the ten y'eais previous, which came 
to 563,100 acres; and the chief ptorluction was in the Deccan. 

Frattcis Btllarif, 1904, 111) describes a method of grindbg tlu! 
seeds which prevails iti that district. A machbe is need like that com¬ 
monly employed for mukirtg mortar, and consists of heavy stons whedi 
round by bullocki b a cincubr stont-Jiuml channel b which the 
seeds are placed. The pute so resulting, he adds, is l^iled with water ami 
oil rises to the top and is skimmed ofli The stench caused is, however, 
moat offenaive, and the cake obtained is used as the fuel for roastbg the 
next hatch of seeds, (f?/. Shortt, Man. of ind. Agri., 241-6; Curler- 
F«t» Crop, issued by BoRtd of Rev., I89&-19CI5.J 

AumM.—ITw DireciDT flf Loiid Recordii ab««rvei; Thera » no trwia lift 
by ^id or ha, ftxrcpt that miportepd an rfiedsf M or in a 
/or lubrioati^g pufpoae*., Tlift plant grawa wild or^r a Urjpa area in. 
Hunni” ** Tho pltiot ±a not ntiltivatod; ia any part of the provincwL" 

EXPRESSION OP OfL. 

It tiaa still to be that the report written Col- Hawkos, lu 

1853^ tH th(t only authoiitaitive statement that bna appear^]- Hoop^^ 
[Rtp. lixhfvr. Ind. Mm* (Induat. S^.), l^K>3-4, 26-7) gives ceruLu practica* 
iwuka. Two EiatAples of Nairobi (British AfiicAn) seetl w^^re eiaitiineit— 
the lafger form yielded 47'35 per cent,, the smaller 43'35 per cent, of fixed 
oil by ether extraction. Ihibard and Eberbardt obtain^ m average of 
46‘1& per cent* iftitb East Indian castor seed, and by the ordinaiy 
and h^atiDg with water about SY'-lO per cent, of oil la extracted- Leatlws 
{Mffn. Ind.^ 1907> i fC*™. wr.), 32-5} gives the nsuttif of 

numerous exainitiations. 

BrngmL —N. O. %i1ii)cerji mnaikM tliat t^heTc WquIiI appeAT be 
matbcKli of cxtraeting the oil pmetised by the pcoplir of (1) Tttft bw 

m cruahtd in a senw-preea With horizonlal njilm ilnd lha rVtiuJtinp P“lp l^'*" 
in gunnifA, Tlw cold-dmvi'a oil thiia oblained rnihOUalK Ui 30 per wnl- 

ora roaHted, poiindeKl in a jncftar and plji 4 ?e<i in four tiuHM thair volu^ 
of wompT ksf il boilingH Tho mix lure !■ can^tAntly stirred, and tlis oil 
off M it Kin to the iurf46?r. The seed ii first baiM^ driwl for two oe tlu^ 
then pchuiidcd in a tnurtar and boiled ui four tiuiiHl lla volume of w^UjT wp 
bailinif, and the oil skiioincd iw in (i]L IpOjitly jylL tire nd is sonksd oyefimib^ 
gnoimd in the trtomln^ in a gunny,s ond thAn aqueesMi iritis 
till the Oil haa lieen oblAined. It is generally otoiod that ookl-dmwifig with 
Enoeilinery ia the beat and most pnofitabla maLhodL Tite kcraeEi ahS pi 
gumy ba^ and tlw oil ia thereafter bleached by axpoaUTO to thaauJi, srhichoai^* 
sediinsnit to preripitatOr The oil »thcii filtored tlia>iigh vogetidilo charts* 
ftannel bag*- In aome eim a flro ia placed undsni^th ibo ntachina in wisirP t* 
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ar« bding presHid. Thui li BAnl Co inCreuw the ^etd bj LD per , but 
Wcvnl voma uf the prupettiM ot Cl'ie i<«d ura Ihen laable to pawn ull4 

The cfOBloi^oil fuflli of CiuoutU sim up on en hvorngo oloe# on 700,0 


t the ^etd bj LD per , but it li i»- 
lullOtheoiJ. 

up on on ovomgti eloeo on 700,000 ewt, 
ni t«d, drami Ituiinty hy tli* railwoyfl (khh tlie pru^im;^ of and fTom 

Uzuled i^i'ineeo. 'rWo ^[uuititjefl ubteined treiu the other pravfneea one 
infuaiMiiirmUb- The Inrue-BeNcd tomik which they inBinly uae, cemee from 
thr jvovlncea muned, while the Hnnll -eee^J u derived from MEndrap^ beinj^ mniAly 
bnpfjrted hy ccMuiwiso BteAmon. There were in Ben^l 75 uibrnilk that 
m I0D1+ eii3ple>^ie£ht tu 2,830 p«wni. TTiiMa doubtiM* are tnainly Calcutta 
lEiitLN, coaewded rbieflyt it not entirely, in the pruduetiija at eaater. and Curniib 
the qUmiiitie^ of that oil exported ipam CaJeutta to forci^ eounirina^ Ai eom- 
pftfnl ^th tb^K Dgures^ Madroa had 2-1 oil^milla dial employnd L+470 peraolU 
curing i n04. but thene are not by any rnreaiiiif ao largely CBatcr-^il nulit Utf It the 
iMAe m Calcutta. Th# tolnl of the oil^milljl in all India came, in 1004, to 1) 2,»that 
the CflJeuI la and Modroa pories reprwertt by fur tlv? major intcfi?*ta in tha traMe, 
During that year Bemtmy p OiMi O d , only two oU'mllli with 230 etnpleyD«+ 

tffiirif pfwtlnfitj.—Tw^O difFercnt Iiwtlwb ef OKiru^tmg tlie eU prevail ui 
Ibwite pravineea. In cue tlie »»d ia pqurided and boiled, and in the attiM pceeaod 
in a milh Tlio former ta tha method wlucb might be dewibed aa punued by 
flmeil groi^m and for domeatic pucpoflec. 

The jpcede ore cleaned hy varioua processea, riNidLed. pounded, and than 
belled in water. The oil mee to the eiufncv and by diilfcrent Hri.uiLriVAncefl ii 
iki-innied off nr deeanted, and tiie bculmg wntinued, i\w mixture being repeatedly 
Htirrad until exhausted of ila oil, tlw loat dregn rising m die lurluee aa the Auid 
eeola^ Th* w»tAf luixed with the oil Ip nestt mtkoved by reboiling until Ic 
eraporutea : the impun'ti^ at the flame time flink to the bottom, wliiJe the pure 
eil Hoats an the top and ia decanted. The hhuriiM for prof ewioti bI grain- parencra) 
flce the peiBona who by caste ore alone permitted to ituut OaeiOl^oil ifeoda and 
ptapare the oil by the abo^’e method when required for aomirwreiai purposw. 
AU otlirrs would be ouccaated were they to engaisu in the truffle, except for purtly 
doEDHtic necMditlM. 

The extnictiuD by prwing-milk niay now be briefly described. About 
15 acerfl are claEoaod and huxl^d by beating with a stone, the rcault being about 
I* inn of kemeU That quantity id then placed in the onbruiry wcrodefi oiL^ 
ulUI. About one seer of boiling water id then added llniJ thn outlet of tha mill 
plugged up until about half a doer of od hda been formed^^^rp aay^ after the 
■RiHtfl ha^'e been grouad for ZO to 1:2 ininUlOi. HranwhUa, alm^ the eontmta of 
the nwrlar ftreconflCantly heated by meond of a bum^ torch, alnce heat facilitate 
the flow of nil. The oil that OoUoota from the mill v removedL heated, and again 
pou^ back tbrough the mill to help the further depaxatlon* and this ia repeated 
tmtd file cake produced liat been oxnaiMted.. The whole of the oil ia then boiled 
tc drive oQ the m‘^Aler and cauaie the precipitation uf the impurlfieL Tite od 
pt^uced under thid method Ib regarded od miperior to that obtained by tha 
baUlng prooead^ Tbs average >'ield U about 33 per cent. 

Here and there all over the WUTVtTyp 
UH»r 0 ospeoially at the jalld, catter-cll i* mdnnfacturcd by modc^m European 
t°a4duiieF>% Certain centred are even famous for thid oil, such od Calcutta and 
^^adrsd (in the bitter Fredidency more espoeiuhy at Godavari, Kfetna^ Ji'ellirrW 
■nd Cohn bate re). But lu Europe and America Improved and expsuavn ma¬ 
chinery' lua raised the standard of iho oil aa well Bd Inwered tha cost of pfoductitm, 
the result boLng tlmt lh* oomtHstitiun liiu tolJ iperio^ully op th* antiquated iriethoda 
browed in India m» a whole Jatir 24. llilU). It boa, for aatumplra, 

been found unncoonoty^ to hiudt the ^ce the husk nreitber abwha oil nor 

iniparte colour i and by miing tha wbolo seed. 41 "03 per cr^nt. of oil may bo ob* 
l^iilted by donie uf the newer and mDes flatExfactoiy syvtama. Tltaae indude a 
uydmulie pire« but didpenaa with cniahing-roUera, kettlu. rnouldinj! mochina and 
clethd—«econondi» tliat have affected a great daving on the older metliuds. 

/irdnafrf«f Ue&s .— The oil \& largely bumed, sonie Few yeafis ago 
more ejctenfiively than at tlin present rime. It n believed to give a 
wolar and brighter Lglit than other vegetable and mineral oils, and to 
bum more ateadily. Twenty-five to thirty year^ agOt at most, every 
European reaident in Imlia, and all the wealthier Natives as wnlh employed 
Either castor-oil or cocoaTDiit oil eXiEtr^^ively lor house iUiumnatioii (see 
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Oils, 812 J, ' Tht Vftlui? of rafitor-oil as m preaen ative has Iqi^g 

kuowiipsnd on that property depends its employment on leather go«^ of 
all kinds, also as a Jnbneaut fur machluery. It is frequently employed by 
the Indian dyers as an auxilisn' in certain tinctorial results, and siruilartV 
by calico-printers. The orrlinary Native oil is sold in the United I^orinc;^ 
at Rs, 10 to per mannd, the price of coiuffle varying with the quality, but 
the medicinal oil and the purer frrad^ nmj fetch aa much as Rs, 24 ta 
:27 a maund^ Me^licinally the oil holds an im^portant position, and tiie 
white secil is apcrinllT prctcrterl for that purpose, 

OvT/h—T hw aJ a apodnlly pfv^nred oil UMd in mcrdnotiDR aEitariD' 
d>‘ecl fabrin and for drawing liuLDcd Idathcr. T}w ejftcnt to which the Indiiu 
mimtifuctiirefia ans uninig that dye luay tw judged of by the dcnimad. A 
difllculty TTM long frJt fii turkej'-ml dyeing to ohtain an oil thwt would 
readily in water. Hy the ukl prued^ the fnluric* and yiUtlM l<> bt 
dy«J hrtd to bo saalced in oilo Jgr a wtt’k or oioro. Hy the itM* ot o ^ulplifii- 
ricinote of soda tlio objoctii of the oil iuord 4 Uit fiioy ba at tainod oxpedltiotialy, and 
turkey-red dyeing hum thereby Iwn greatly iinipliSad^ Almoet any oil may be 
emplayod, but Indian castor Ima E^n fniirwl the VTKwt jniitablc, nnd may bo t*iil 
to <Tijay n moDopoly bi niwting this now and increnoing ret] iiiremfli]l. It fosy 
be ffuggesllMf tlmt a prcfitsbje opening cxijiits for the luoniuacture and expotintlisi 
of turkey^red oil in plaeo of hiiviug to iti3pi>rt tlifl flupptiEw required by tl^ ladiui 
dyenn, [C/. Blount and Bloxani, Chtm. fcfr mid Manv/., clc,, 1900^ 

Cs^ior Qtf-€ake . — The oil^rake is rf>ciiTded aa a good fuel, but tt 14 
never given as fucMi to rattle. Ls fairly largely by cobhlrrs for 

atuiFing the soles qf the shoes they make or re|fajr. The cake is geaenillif 
statefl to contain the whole of the polsonou,^ property of the see^l, henry its 
not beiug used as an article of cattle food* It is, however^ rich m ram- 
genaud therefore much in demand as a manurcp eipecially for potato sod 
sugar-cane. In some parts of India the cake, and even cheap castor-fiedp 
are used in the aisnnfaeture of paj, w'hich is treated ej^actly like coah|aa 
and is in some rcepet^s superior to it. tVT^ere coal is scarce and expeii^nt, 
this utilisation qf castor is deseiA^ing of nK^re coiuddcratioii than has as yrt 
been bestowefl on it. 

TIfABB tS CASTOR SEED A^D OIL. 
jPojTff/gjT.—It is significant that iBlbuni. in 18l^l to 1825, should »y 
nothuig of the Escports oI castor'Seed from Intlifi^ though he inakets mcjitiaa 
of a stnaU traffic in tho olL Hawkes states that the average export w 
castor-oil during 185D-o came appro.ximately to lUOdiOO gallons ^ 
I87S-& the exports of the oil were 241&J55 gallorulpvalued at Rs. ai,53>6!l, 
and of the seeti 74,2M irw^t,^ vakeel at Rs. 5,00,058. Ten ycais Later th^ 
items were n^@S^9) ^ oW, 2,092,913 galloiis, valued at Rs. 30,31 x^5'p 
secil. aWJfi9 owt„ viilued at Ra. 31,28,74 L The exports lor the ire 
year^ 1902-7 wer^ ils follows :—1902-3, oil, 2,073,573 gallons, valued « 
Rs, 24,68,322; 1903-4, U9l6,3<)tJ pllons, valued at Hs. 20,83.239 : I3<^'j 
1,532,106gaUoisSp valued at Rs, 1643,983; 1905 -^, 1 , 4 ^ 2 ,108 gallons, valii^ 
at Ra, 17,12,088 j and 1906^7, 1,445,636 gnUonSp valued at Rs. 

SimiUrlv seed 1903-3, 1,751,588 cwt., valued at Rs. 92,05,666 ; 
1,560,838 CTVt., valued at Rs. 694&.562 ; 1904-^, 1460,908 tiwt.. 
at Es. 69,15392; 1905-G. 1,298,624 cwt., valued at Es. 78.66.7^?6; 
lfM)S-7p 1,505,059 ewt,, valued at Ha. 144,16,925, m 

It would thus appear that since 1868-9 the quantity ol . 

exported has declined by fully half a miLlion galionSi but the , 
considerably improved. "The traffic in castor-seed, un the other hand, 
very materially inerrased within the period iiidicatwJ, namely 
half a niillion to one and a hall milbou ewt. These circtimstanvK 
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Mcm lo &bow that the Indinn castar-oil milk ittis not odvaiicmg with 
the world's ckmand, m indicfttitin apparently of detective methchik, oi ot 
tt'aut qI capital and enterprise iu keeping up with the improv^metiia in 
piuduction cflet ted iiL Eatope* ThU auhjeet b^voa w ell worthy gf serious 
coujidemtign. India enjoys a diatmet position of adTantage in the 
prodnetion of the seed, and an export of so bulky and weighty a product 
couid only be prolitable through greater returns in the oil'product lofth ^ 

The exports in oil go almost entirely from Bijugal, Madras eoming neit 

with about a tithe of the Cnlcutta tradlc. Tlse countTiea to which exported ^ 

may be best illustrated by the figures of ItMJo-b in gailollit t—To Australia^ 

293,ft77 I to Natal, 255,52B ; to the Straita Betticments, 201,169 ; to the 
United Kingtlom, 19UCKW ; to New Zealand, to Mauritius^ 

105,367 ^ to Cape Colony, 03,070; to China {Hongkong), 68,392 ; to all 
other countries^ the balance on the total of 1,433,gadom^ 

The expansion in the tralhc of caitor-seed has been remarkable. The Bead 
record year wua 1902-^3, and since then the quantity has somewhat Tra^c+ 
iliminkheci, but in 1906-7 the priw r^lked considtrably improved. 

Frame formerly was the chief consuming country', but witbju the 
perioil named the Jcmamls of the United Kingdom have ^eatly in- 
creased, as also those uE Belgium, Italy and (.Senuany, while France 
has fallen of materially until it occupied in 1904^ th^ third place, 
and in 1905-6 the second place among the recei%dng cDUatricH. Bom¬ 
bay is the chief exporting proT.4n.ee; out of the total of approximaicly 
IJ million cw-t, the w'estern capitfll supplied fulty one miUiont the h4dancc 
ha\4ng gorw from M^tna and Sind. The producing mgioiis for this ahm 

export traflic would appear to be the Nixamk Territory and Bombay 
Prwideiicy, which between them supplied 99 per cent, of th& total amount 
exportotl from Bombay town. The balance k derived from the Cefttrnl 
Provinces and Berar, Hyderabad is the chief centre. The Karachi 
exports are doubtIfts* Panjnb and EtajputAnu cflAtor-aeed, since^ aa alreatlv 
&bow-n, practically no castor is grsjwii in Sind. Bengal exports no CB^tor'Secd. 

fc^ Diot»cund«, Codf^r TiiWet., l. ITth’- (an ad^uintbjo picture and perhaps 
Iho old^t rvpnrwCinlatioji nf tho plant extant Fnwfiv (Aiiaitu^ tJUTMJ.X 

IS47. 170; TntguM* Dt Stirp. HUt^ 1552, i., 2ftS ^ind pL; Mwou («d. 

3l«dinuA)i. ftft nnd pi. ; Chunrta, Hiwt- ^jcoi. Pl.. 160fl^ 2nt); Rhwtki, Hftri^ 

Afol,, IttT^ in, *7-li. l. 32; Munting, Fhyt. Cuiw. iaiM5-i:02, 45, U 234; 

EliviAbwitbi BStttkw&lh CurwiM Hftb., 1739, i-# 143 t IjibaA, A'ohf. Fog. Stirs 
dt i^Amtr.^ 1724* pt. U.» 211; RmnpluLu^ Btrb^ Amb.^ 1750, Iv., 97, t- 41; 

Milbum, Or. Comm.* I ft 13, £L, 20S ; TaSttfShms/ (FlAj^'fuir, tranHl.h 11 j Hftothiuii, 

/f#e. trf in fi^rl. Soe., 1355^ ix., 154-5; De Cm do lie, 

CtfJl. Ploniv^ 4£2 ; HawliEUicn* /fill. AtkcirrU I^U 54 ; Xic^liullM, 

Tt0p. 13&2, 2213-33 ; ^Uvrill, Cmt^ Bmn in indui, : also 

Btr, wn ..4rfj, 1894 ; Board of Tradr JourtUu ^liuch 1694 ; Ph^rnaeng^ 

Ind., ]SI>3, ul. 301-11 ; A^rri. Zedj?,, 1394^ No. 17 ; Kanny LwJI T^yt 
Bw^t ImL, 2T0-B: Smieberk, I>it Kmfiur^m. dtf DtUL K^Amr, e*c., 1890* 

235-7; ecnalBr, Tnp. JOOft, U„ 403-506; Juit?ellft, Xr# Culi. Cokm. 

1901^ lJ4r-8; Mulliitoiv Ttrthook Ind. Affri.^ 1901, UU^ 105^-8 ; HuWd 
*Uil Eb^bank^ m PtVl- drs f*ai^ CAavds, 1001-2* i., 3I3-2Q cl ; 

CoUett, Ft JSim., 1002, 443 ; U'iettnrr, Dir Bohst^ dis P|tanz*nr.<^ 1903^ i., 6l(V-7 ; 
ih. 751-4 ; Brain, PtaiUs^ 11W3, u., 952 ; tVIdte and Humphrvj-, Pharmo/^opr, 

1^, 324 ; Brwn^it, Ind. Trttw, L906* 503.] 

mopes an d CORDAGE-— Many fibres art? uaed for this purpose Hnpoa and 
hy the agricultural communities and hill tribes of India. Kucal people Cordogan 
Me never, in fact, at a loss to find a bark or twig that ttoy be extemponisd 
inUi a fairly strong gfecti string, quite suitable for tj.4ng bundles or even 
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repairing Cftttlc-juikefl. And many such pidab are often utilwi in thn 
eyEtematio preparation of ihe ropes offer^ for sale at the vilkga sihopi 
or iDarket-stalls, More mr&ly they are spefiaDy cuilivaled, In mM piois 
or atrip* through the fteldSp aa hedges on the borders of fields or hv tie 
Trater-coursois and creeka^ It might in perfect fairnraa he asi^i tluiE 
many of the discovcriea regarding the fibrous resources of Todin were 
the outcome of the demand for semceablq ropes to be snbatitntwl in 
the BritLah and Indian nsviea for Buaeinn hemp. Roirlburgh, the gpear 
pioneer iJi e^^onoinic botany, wrote a special report of his expenmentii 
and diBcoveries (see Giumabia, pp. 253-4; idao Lutufiip p. 72% This 
followed by manv other publications (RotIc, Fii/ftints Pkni^, 1055,1&-26' 
Baden-Powellp Pb. Prod,, 1868, 47^r Ciee. F^brtm M^vj^ 

J1-3)* These and smrh-like works giva numerous details nf the itLdigeiHja^ 
fibre* anti the local methods pursued in their iittlisation. The reader 
should, thorefotep consuk the articlcei under the following tope and cords^Q 
plants 

Ahroma (p. 1), 

Abutileu (pL 2). 

Agave (pp. 35, 43). 

AquiLoria Agallocha (p. 74), 

159). 


Hlbi»otii (p. 6341]. 
lAportea (p. 162). 
Linum (pp, 722-5J. 
Malachra (p- 755). 
Jfaoutia (p, 165), 
Marfdeniet (p* 774], 
Musa (pp. 709-910). 
Phdenii {|x 884). 
SaocrhaniJn (pp. 920-30), 
Sarcochlamyi (p. J 63}. 
Saabouia (p 
Sida (p 991 )> 

Hrtioa (p« L63). 
Yillebrunea (pp+ 164-0). 


Bcihmeria (pp. 140, ] 52, 

Calotropla (p. 2D7). 

Caiualiii (p. 255]. 

Coooi (Coil) (p. 356). 

Comhoms (p, 411). 

CroUlaria (p. 435), 

Daphna (pp, 486 - 7)1 
DabregQiaaia (pp. lGO-1). 

Qlrardiiiia (p. 161), 

Qoisypium {Cotton) (]n 622), 

Grawia (p. 624)* 

The Indian rope manufacturers who prepare conlage and rope bj 
European machinery employ a comparatively small number of the*# 
fibres. They obtain local supplieii of coir, j^te^ aan’hempi eottoa^ and 
Ileccan-hcnip, but os a rule import agave and sisal p hemp (Russian), 
Manila. India has recent^’ begun to grow .4 I'c on a lai^T acalci 0 ™ 
the local produetiou* if it has not already checked the importe of 
fibre, may shortly be expected to do so. ih* production of Manila hemp 
cannot hi said to have been quite so succesafuL Recently atfentinnltfa 
been drawu to the possibilily of using linseed stems (jiax)i in 
duction of cheap fibre to be used up in the growing demand for cofdsfs 
aa binders.*^ One of the jute-suLlLi of Calcutta made the atMiuj8 
some few years ago to coatoat the large Indian ntarket for cheap 
neat European^tiiade strings by producing various qualities of cordaif#^ 
done ap in balls after the familiar fashiou and in variooa coloiinu 
Jute rope is also^ to some extent, luade at the roperies* and oottca 
ropea have for Jong been used by tlie tent-makers as beiog mere i##" 
viceahk for that purpose than any other class of ropes. The other mF 
iibn^ of the above enumeration are almost sxcldsive^y employed by f" 
people of India locally, and of thoe perhaps few are mono imp<^rtaii 
ot more extensively employed, especially in North India, than 
and in South India than coir* For fishiug-linea ami extra strong *** 
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Trtrfe Iff J?op« ana Cerrfajre.— The factoiica end rope-works that Trwle. 

irive cmplojuioiit to Jeaa than 25 petwite are not recorded in official statk’ 
tic*. In IWl there were 11 rope-works that gave employment in all tu 
2 538 penoiia ; the year followingf the figures were 12 rope-works and 
iiajl eiaploj'ws: In 1903, U rope-works with 2,535 empkycea; and in 
1904, 19 works with 2.954 employees. Of these rope-works 12 were m 
Bengal and 6 in ilsdras, one beinp tccoided in Burma. 

I.a^err*.— The rope and cordage brought to India in 1876-T were valued iiBgoa. 
et Bs. 2.60,7811 in 1886-7 at Be. 3,22,940; in 1896-7 at Ka. 4,34,724; 
and during the five vears 1902-7 were, in 1902—3, R», 6.29,i03; in 1903-4, 

R^, 5,90,380 • in 1904-S, Ra. 6,32,651; in 1905-6, Rs. 6,75,798; and «l 
1906-7, Ks. 6,87,048. These do not, however, include jute rope and 
the imports of which seem to be increamng. In 1900-1 they were v^ued 
at JU. 17,722; in 1903-4 at FU. 30,620; in 1904-5 at Bs. 20,434; tn 1905-6 
it a*. 41,271; aud 1906-7, Ks. 37,921. The hulk of tlicae imporw 
come from the United Kiniplom, the next moat importaiit «tmtry of 
supply being China {Uongkong), and following that, the Umt^ State# of 
.\mcnca. The reccivittg provinces arc Bombay aud Btirma, wbieh u-sually 
take (in equal proportions) five-sixths of the supply, the next mt»t 
important province bring BangaL , , 

Eirert*.—India alao exports rope sttd cordage, the supplies m 18f^i Exp«i. 
having lieen valued at Ka, 2,65,603; in IB86-7 at Ra. 2,93,191: 1896-< 
at RsI 5,30,939; ami during the five years 1902-7 tho ex^rto wer^ 

1902-3, R}, 6,96,087; 1903-4, Bs- 0,18,109; Kb, 5,6j,013; 

1905-6. Ra. 6.48.909; and 1906-7, Ha, 7.03,779. Of thesw by 

far tho largest quantitv goes to the Strsita Settlementa, followed by the 
United Kinmlom, Cape' Colony. Arabia. Peisia, Siam and Turkey-m-,^ia^ 

Of the exporting proriiieoa, ^ogat eomcB first, having aupph« iii l»>6-i 
oae-half of the total exports, the next province of importance being Jladras. 

ROSA, Unit. ; FI. Bf. lad.. ii„ 363-0 ; Gamble, ,Uun. lad. D-EJ., 

1902,318-9 ; RoascE.v. A genua of erect or climbing sbruta, comprwmg 
about thirtv distiiK^ apccie* with iimnerous cultivated aut^cica and 
TBrietiea. AHareknownbvthe veniacidargeneric namepBtoO,andintle^i 
such other vernacular namiM as do exist are itsed indiscnmiuatoly for the 
various species. In spite of this fact, India has many both mid ami 
cultivated loses. Rasbid-ud Din, in the 14th century, spoke of Gujarat, 
whare th# inhahiUitts were rich and liappy and ^s-ea^ no leas 
uevionty kinds of roue*. Baber 1519# 

he never lost an opportunity of planting rorea (15-6). Emperor 

dahaogir (J/moiw (W. tranal.), 1605, 14J apeafca of Hind^n aa 
poaswng every sort of roae, particularly the musk aad dranask. It i#, 
thferelDr** a euriona circuinstftlice th*t Fryer (A rtP lnuL 

1675, 104) ahould have spoken of Surat as a place where rotea would prow 
il they would but cultiv^ate them. The most important Indian roses 
economicullv ate tho following, in alphabetical sequent: 

B. Hmllotte. The Huadreddeatied or Ubbaw Bore, ffofajn 

irej'a, pnninif. iwnmc. etc, A nsdvo trf the ^ 

in India from anriBni timee- Tliis » esHl to W thy clurf ™ 

fof the m^iLfactciTF aUar kflij c™i-wftier+ bwt m Indj* ttfl IMMft tpm3« » W 
UELQ iDIMt uwl ihut plkrpOMd'i - - 


0Abbi&^ 


IJi 




RUBIA 
CO^DE FOLIA 


ATTAH OF ROSES 


Bdbo. 




OhuipofL 


iit&L 


SmMKL. 

C^iUJMctf bt 
HjaH»riii aCfTr 


S^fwintim Hi 
Afiv. 


EttbilAl-frucMd; 


I'CTfUBWfJ, 


IndiflJi 

Mfiddur. 


R. dAraMCflUA, Milt. Tl>e Dnfliaak, Buwrtk, or P^^rman Eo», guidK w<!hnm 
iroftiyptt^ etc, Pf^rliApv ihn ^ninkonpet J ELcli^tti ^Jicdcn ra^. In alter 

ram ta WtiU to have h^n first ditf^vcrcd by Xur'i-Ji)h4iii in IGli, oej lb^ 

tMTOABian of her nmrrisi^ w'itb tlio Emperor J’nhHngir. In F.l^mh 
aOfir ot roae« bc^n to fc*e mcognintd only in the be^nninR of \Mt century. The 
cfHnr in\ported by Eireat Britain Ijcm^ver, imtcrvly prodi^nKl In Eurtiw, 

rhiefiy Hul^aria and CorTiwiy. TliO ItHlinn prixliL^rt ib n^nsumod in the eoual^, 
and iM npporcxitly nnt exportecL Tlip chief ecM of tlio induatr^’ ii 4 iC Ohoritiur 
on the Uanf^ea^ where diPtillRdoB box'* existed for fully two cffitprlcv, Thfl 
foliowHiif iniormntion is AhxtraetCid ftvm the aceount by jBckwin At. Sk. 

Scnff., JHSOi viii^t pt^ i.* 4l|-4|i TThe gTirsleni where tha cwtea are CLiftii'nl^M! m 
lei out annually by tbcir owneni oE alakUt Ra. 5 per for the land, mhi\ Riv 

p€T bij^ha for the bunhc^ about bOOO of which go to a The expeakd of 

cultivation amounts to about fta. g-R per ^I'erAu^ and i.OOO hiiohra ehoLild yield 
one lakli of roBcs, which nre aeld to the dbtiJEeni nt fi-tiin Ra. 40 to Ra 70 pw 
Inkh, The tom flower ui ^larclk and iwtiliuue threughoMt April. In the carir 
innming tliey an? plucked and earravt to I he dkaliJieHi. Tlio diatilhng apporaEia 
<<hfiaii»la of « copper cr iran boiler with a Uxkc body and narrow neck. UaLted by 
a ^iiiboo lube with a long-necked vihmti or receiver, catlsd a Tb« 

boiltr iH. Ut into an earthen fiunace^ whiE* the irecei^'er w kept m a Aafldl of 
wbi'eli is changed as it get* hor. Tbe hciiW ia charged with the rP^O, over whJrk 
R aiiflhldekit <|imntity of water la poured m\il iliatilhition u thm procAsded with 
TTso wmwatet allnuhL nlwaya be tw'ioa dielilled, the water from the fiml 
tidatlon being to pour over the ri^aes for the BoCOnd. Tlie diatiflnJ lUie- 
WRter la then taken fnam tbe roceivt^k ptaced in a gls^ car^y and exposOrt to the 
nun for ■ex'oral daya to b$c^uIne ripe^ Tno month of tlio carboy u then ccvcTrr<Jl wstk 
cottonp over which iBpLit AcoatuiR of moiat cUyv to provenl the scent from wC rt pn f. 

To prot^ufO fl/ftgir, the ciJBtillcd rueewoter is pluced in a largo metal iMwin irln^ 
ifl- protected by weitod Ituishn to exclude Insoota and dust. This m tben 

let into the grmmd, which bas been previoiiftly muuiterknl with ^UtCr, and sUewtd 
to remain for the nights The cooling eauflea m lilUo film of after to farm on tt» 
Eurface of the rrj«ewatcrp and this ia remova^l in the morning Kind placed lA a 
Email phiali Tlio tilwt few dayfl' dlstiltation dbfu not proouno mah luui atiot m 
IB obtained af tcTwwdo (*« p, 82 1 J. 

^tuch of the mnwatcr of Indiii Ib adultemted with water ludbre beiog leldi 
and indeed the aiinr‘ can never bt^ obtained pure, sinco it alwajn eontainE saiidal- 
wood oil- Sandal'^WOOiil ebipE are genomJjy odcled to the floweri beforu they «W 
diBliltedf This wns mentioned by Hngelbert Kaempfer in conpectiou witli Persia 
Ed lung agn aa } 082. C ildtiiieiater and Hoflmon It (42^ 428'3#li 
Etato that OB far back as 1787 Folicr obaer^'ed in Pwaabmir tlmt tbe Idchaa imu 
{V iicA4rH>nMlRH.v, p. •iGLjw'aBBddicdi to the rOME fardiBlillatkin- "Jhil 

gmse does not, hawever, a^rpeai' to bo used in India for that purpose. Tl»priiWfp«^ 
utiiuuttiun of auar is in peffumcry and the inamdacture of »muif and snap (r«^ 
*wopJ (Alex. Watt^ ^it Soap^fmkfwi{^, 11301, 140h In TfMlia it 'm largely emplnyed 
by XatiiL'XB at weddings nnd feativala. The best 1>as£r nfi/aiF is Bold to be idkl f^r 
It*, 111 per down to Re. 2 for tbe inferiar aorta In tlm trade ptatistiaa 
or both of the above oubatazkcca nutst be returticd uiulrr eiEhur EsKsntial Oib 
or Petfujneiy', details of the trad* in which will be found under tlieaa heading 

IC/i Mcaun (ed. MaHnus), 15 ^. 2 , &I -5 kind plotee (niw of the oarlieat aatboft ^ 

describe und illuotrate the dLstnistiOh); >fiibiim. Of. 1813> i-. J4l: 

iJ 37 ; Bcnthnnii, f?ce^e/ TarpMfli-ra«elfi\ Journ., Hmt. ISSSk Ellwh 

2tid, fndu*i.. 1880. 3flH : Eitarling. Cuft. of Ibmt, JS*f. CTard. in 

Ayri-Hort JSot. /nd * 1870. ii., I "24 ; GAazipur 1883, ^iii., 82-3 t Phi^rmo- 
cs^. /rt4,, I,. ui., flpp,, \!x2t FAnmi. Soc. -Ifua, IflO^lfWW. W; 

3chiEnTai?3 9c Cn,, ^eifti-..4uMi. Rfpt *,; Wnodrew, ffttrd', fn /sd., 1003. 281-W! 

Firminfer^ Jfctji. Oard, lOO*. A7d-ti04 ; m 

iWb Xixii., 

HUBIA, Lifin ,: FL Br. Ind.^ iii., ; Pttiln, Bervf* PhnlSj, 19^* 
i*, bdO ; A gienUE of ereet* liLSiute or cUmbiog hezbAf ot 

thp moat importatit econoitucnUy are the Indian and Eitrop«ut MEklde|i- 

K. eardlfom, l/jvr. The Indian Bhiddcr, mtmfii, mon/lffd, majt^U 
doUdhp tuXiorphaff. mddor^ man^heiti, etc. A 

(!T?tperj tbraughout the hiHy district* of India, Erom th* North-West 
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EUROPEAN 51 ADDER 


RUBIA 

TlNCrOHUH 


iouthwiard to Cd^Idtl It is q very voriiibld hut thon? i«» 

two CMiJy reeogniaed prinuuy (omi* :-r-i 1) with loavw Ht'd, 

rW^Jy three-coatold^ Voiiu imprclK^l and rm»g:h or Ikiapkl: {i) 

tiwMp rttpply veiiw ivjt imi>re«o4 imd aurtoett iiiiio4tki« 

littrr U thd richcir in iiu^ultr dys-jwinotpaD^ 

Manfii ro&t ol)t4lindd ^rcun this plane warn formerly much timploywl by thd 
XatkVF» of Ttoita III dyemj^ coorso entton fabHee into vnrioo* Nkuded of e^'ttrkrt, 
eolfw-brOTO or Jnouve. It boe bwn lori^oly diaplnc^ by t|io tor dysa^ but ii ^^1 
«inpk\vt>d for apiMsiflJ purpoem or ill Tumolo looiUtia?- 'tlia luethod of clycinj^ 
prrwtiied ia much the aamff nil 0 W IfkUn, colpiir bem^ produmd by itoppififi 
tbt' efoih m an infitrion of iho itwtl nr root-chips, oubeoque-nt to bring inordpnlwl 
with d Hlkitioii of abwn, in fornwr timea madder vram 0t>llJlid»T*lMy cniptoyic^l 
ie Kativo indilirinOT but to-day Et* umh ura restrictocf to a cofmirmg^ for 

cert 4 Un oilSr Tlw trade in inuddDr lioa for yenrS bwii i^jiduoUv declitung, due 
to the eiibatitution of artificially pre|Hkivd Edilt4rin mid other oniime tly«r Tlia 
bD|iorE:9 of madder and nian|if inU> fmlia iwooiintad in t*> * v'lduo of 

Hi 2.02,03^ i in to R#. ; m J900-1 to Rh. Id^SiiS ; in lefM^ to 

Its. 3.7ii4 : in l0t>5-O to R* I i and in IIM^I to Re, Sp-lO:i, Tho prind|Ml 
nippE^ing country lo Forafii. and Bombaiy the unporiitli;^ prov^inDo. 

nio nXporUi hftvo abimat di£»pp»ircdp tli^ntgb •loall qoantltioi BtiU ar» 
nhcxtKirted, viiu+ io liH>4-5^ S41J owi., valxiod at Rs- 3*277 i in 19f>5-’d. 2ll 
eurt.. vaiiied at 14a. ; and in IfKKt- 7p ttfl owt., valued nl Ip 5 Wp t^/- 

f^orrrr Afaniucnpt (UoiirnJcv irnnilirk Ifi03-i^ 104, lOT ; Milbum, Or. Comm,, 

HS13. ii., SIB r Pharm^. Ind., ll, 2!JJ^2 ; IJaneriei, CufftM-t, 1&&3. 200$ 

dflfl, ffejd. ind. Afiw. {IiKlUAt Sec.b lSlH-5, 2d, U j LnUTOOOe. Vu£k^ &/ KomS^ 
?JO>, ISUop iMp ftS; Afanoj^rojaA*^ ii^yra and Duncan. A*mn, 44. 

43 : H 43 idip C. ^Prtrtt.p ISOUp Tfl i Bancrjei, Brnffai, 23 i RoisscUp Cenf, P™r-. 

l&SHl, 7+ IT-S ; Prpb and CaU. /nd. J/oa., Co/e. and /m/X iB&o-O, 

71-3; imp. ina#. Tech. lUpif.. UH>3p 2U ; Hoofe* ^epl. on 5at«'cA*uan. CAiriO, 
IDCUp Xo. 5p 42-3, 4li.] 

II. llkJdinuull, ra«r TW mAyiOw. A bandnomo rrtwpOf of tlio EiMtom Hinut- 
kya in Silckim and BhuHnp at S.0W to 5,000 fort, .Mitfiml iloirntnina of Upper 
AflMJiL, Manipur «ncl thfl Xaga hid*. .... 

Thia apodfti i* tbft iouroo of the bridinfit rctl dj'fl med by tlir tiibes in the 
Xa[^ liUb and 3ti\iispiir to dyo boEb cotton And hair, th# Inttcf mofftly hurnaii, 
atiipioyed to ornAnient their spoore, etc. It la probiibla Hint thfl biiik of tho 
madder plant of Aasam ia dodved fmm lid* eppcica, nml that n fsmaidemii'la 
porttoh at Iraet of tho dyo exported Irom S^kim may aJ» have tho name 
ori^ [C/. Wntt, Cflf. Ctffc, ittfar. jSjAifr * 1S33, if.p 35; Perkin and fJiimnml 
Coiour, Principle a/ in Trnna. Chim. 4^^ IflUS ; Dunoui^ f-c- 

H. tlnelomm, tXflH, European Maddetp SocAOv fflanyunrA. rodoA{j?p etc.. A 
dimlidryj herb xvlth nerennial roota* eidtivAted in Kaahmir, Sind nnd ihrou^bout 
Afckiomiatan i diatributed wMtwnnbl from Peraia to Spniiu chltivfttod or wild. 
De Cutiduho conakicra ita ori^inai hAblta t to be wcat teiupcrato Aaia and Southr 
Eaat EorOpe. 

The dned *ind gmimd roota lortUOriy cofuititutod onn of Die moat yaJEM^ of 
d^‘e-BtuifiS, both in Europe and Aaiil, bill the noturaJ dye hoa been limoat isfttiraly 
replaced by arlifiaial ctHu^tar deiivetivea. In fJws JiomOfVa of the Emperor llober 
(uydDD and Erakinop ttmlial., IfS)- we read that madder wna Largely ™tivalod in. 
Ghami and waa cnyrn^ thence all over Hinduatoii, Tni-day Ute plant Ii cnltiVAt«l 
^ n WraoU oateot, the beat-loiown qiudltuia of the dye {in EurOpWi ooiniuerce)' 
being Aih'ignuii^, tiien Dutch* Aiaalinn, Levaiit {or Turkish iuackiar]i and Itolmn. 
It iw prgpoi^tad either from aeod Of by root-outlin^ The roola oro allowed to 
fur ilireo or oven flvo before being renWH-wl for uee. In India, 

Cultivation ia carried on chiefly ill Koahinir and in aomo Jporla of Sind. Tlie Indian 
niedioda of dyeing employed with thia opecica do not oiBer from thoia iiaed with, 
the indigenoUA w- Both in India and Europo the plant ia imiployod 

64 fodilor for oftLtWi and in ^jnd rArnnJ* nra- iaid to he epocially fond oI it- [U/. 
BenthAin* /tec* o/ Tointfmfi4''Xexjeui, in Joom. ffort^ 18-35^ la., 150-1 $ ^ 

Ca^oUo, Oria, pidnli, ifiS2, 41-S ; Tl«rpc* Abet Apjd- lip 

; Rawtoo+Crardner LaycOCki Hist* o/ Dyao^ M^fdanJa. eOc ., I SOI, 223-7 : 
Wiettmr^ XWe Rohat. dea P^zanr., lS?<t3^ IL* 538^ j Good win ftlnccn^ Univen., 
Toronto^ Maid^r and Indi^, mprint in Ind. Pluming and Gard., Fob- 2S, 
im, £03-4 ; Jorot, Lia FL dan* L'Aniig-, 1904, ii, 34S.) 
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SACCHAHUM 

8^r.yiflldlng SUGAR AND SUGAR-CANE 

FlADta 

s 


v1^ pt, 

i-aso- 


Maplflv 

Jftvan 

Falm, 


PJl-F^ 

Befit. 


liidUn 

iLU^e. 


feMHfi. 

0Bfd32niL 


IMJ. 


i?«ilQRPp 


SACCHARUIW^ ; FL Rr+ /riiJ.^ viL^ 118—2U A gcuui a! 
[KTiuniiiAl gTa:^9 contiiinLng twelve spccse^p cbiefly Asiatic!. Five tn. 
itidigeiioU--^ tt^IbdU, in to sugar-eime^ wkieb is esteiislvelv culch 

vateil. 

4jV£i if .—Though ehlefly obtained from sTigar-cfim?, 

jfugET may be pnJcured from many other plants, of which the lolkwing. 
arranged alphabetically, arc ttio^ Ipeat known :— 

Acer iUGluriLm, the Bygar-uaapE^ of tlm Xortbern Statea of AmiiEiu and of 
Canada. 

Arenfl iUChirirflrtK ihe 8aga-pfiim of tJpfr ^fnlAym^ nl» imt'jwith in Bunni 
nzid Orina. In JrtVrt, paJm sugi^r ia pr&p 4 ir«l the sap in much the ftfe# 
nuirmcf ft» tortil the fUia-polm in lodid. Morvo Folo (Trnwii* rie.* 1 SflO 1*4. ViitoJ. 
ii., £3^6) alludes to tlie wicMi of Sunmitra inade frcm thk tree feMpp. 01-2^ 

Beta TUJ^irlv 1^™.: FL Br^ inat,, v,, DeeteDOt and MguiguliJ-wiiniC 
po^ or ; CuKMQpopiAcnc.K. la faiiiy hugoiy caJtivited le 

Indian market gardena ika a vegetakde^ And thfi aoeda ato u^d am a cooBa^ 
rne^eine. Much eltenUno hna nleo beeo pnid to the poMJbilitiefi of inacLgoJd m ^ 
(kTtiole of oattifi food+ It ia uMmtJuiiod by JlueliatMin-HumiUon (6'ficn. Acr. 

JfMiJ and doaoribod by Roxburgh^ but there ean k>o no doubt It u of quite modm 
Introduction ami miithrr a elaadin nor any good vernamtiir naniea. 11'^ 
of the Afdatie nanwa given to it Are apwial udaptationa from the namtU <if 
older and better krtown vc^fitnblm. 

But for many yeiir* tfin of bMi^nigar llJ» in India broemo ona af itraal 

moment. So long a^ m 18113 Royle, in hit oddreM to the Boyal AelatLD Sorwly, 
ootiizneadcd the aubjet-t tu the attention of Indian jnveetigntoni aiid admittb' 
tratoTH aa worthy ol aerioue conaidemiion. Xuiftorona expbfiJtventa have b«*ii 
conducted in Indio with the object of oatabllahtng bcot cultivation m a field ^-nf, 
hut eo far with indiSarmt rreiiha. In ihet of the DopartmBUt. of Lii®J 

ftccorda and ArgicuUujra^ FonjAb^ 1800, it !■ atoted that tho Cawupor* S^cw 
Worka Compony had been nhlc to prcdtin; beet up to the it^wagn ou the Cat' 
littvnt of Eimope4 EJtpertmrnta w#re acrordingiy atortod iu Ha^arOtbnt ^itb^ 
lOUch euoee&a. Mention ia made of expennK^nta at the Botaiik Ciiudena ^ tbi 
Xllgirii hilla. In aub##(|urnt> earperimmte at Hflhanuipiar llw crap wna ronjiwa™ 
fair* and nt Cavi-npore in L 800-1000 the nplnlan ima formed that to obtain tw 
beat rrault beet 4koiiId br eown about the nnddle of Getoberr Leolhar g*va tM 
opinion that both in ontturti of root and yieid of augar, b«t can be ftuec0«I“jl7 
grewn ifi Nurth India aa a ruA'i crop, prot'dleci euitable liwd and facilitiM w 
hberd imgaLUKi be devolad lo it* The Iftjwrf of the Botanio Gardcfta 
hnmpuT for JHOO Kiv'ca a doinilcd aeronnt o£ further exporinscutav PrauaM* 
exiting of Ghu NUgiri IdJIa, iaya tkat with ordinary' <»re au|J;^ 14 ^b«t ^ « 
ffUcceaafnUy grown. But tb& yield of augar from all the Indian 
rarely ex:!eeded 13-10 per cenl,^ while in aome tzulanrrt onJy 5'll Of 0™ Pt 
rent, were rcconknl. As a role the roote imsw tOo loriie, and in eniiBOquWW^ 
peTcenlago of augar derrauAed. A eertous objection to beet cultivatkili 
nrcoaaily for drop pLoiighing, wdiich the Indian cnJiivator ia botli i ma Mc 
unwilling to petf urim 

F* Subbialj (Prinatpai of thn AgriDultuFai Schuol, Cawnpore) l»W6d 113^ 
AgFi, Pttn. BuUs^ IfKJ'i, XOu 13) a complete review uf all peat 0 Kp«!^COi» _ 
cOauzu!tnt4Jlg on that,. Morcbnd obaervea^, ''' It will be arm that ttttempM W ^ 
giir by Lho imilnary' R(3«th«la were rcmipletfi failuree* aud It afiCA^ propablP 
thie mufit Ijv the ca*e, ae unrefinrd. beet-augar mpHn in EurOM retaul* 
organic matter which givca it an unplwmnt flovonrl"* It Wf UWSirfor** a**®” 
l-t** '! ^ hcet ia grown it will be oq. the central factory ayirtom. th* ^ 
mwiviM An advice «m 1 engaging to pwr b^al^ the rc»ta to he tafc^ 

factory*'^ Muherjb ffondbooil f nd* Am,, 1301+ 3iS8-0.] , 

^raftaui fbbtlUleTp the Polmy'ra PiJm Or ttrt of Botnbay alld 

Prvakbnelfli. Thia ia oms of the aawitfia of the xobetance knmm m 
comnww tm ioBftrtf. ilbewfci [MvL Mai,, K U-l^ t*. ft-lO) 

to tbft pruamt apevion of palpi u being tapped for lta IniJiaf 

hut aayi nothing tif ita augnCi It AfEbrda innch of thu iUgar South 
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PfilmyrA. 


SUGAR-YIELDING PL.\.NTS 


SACCHARUM 

ARUNDINACKUBl 


tJml tha or 

It ifl 


HOATPrilf, 


nt&l, vkild* arrark rtruJ nif ttnm wmcii* wikcii 

by hoftt, tlwv maku i^fa. the bmi Innd ci which csom^ 
tiGcdo (L*. i,, i-S, tl. l-4)«pe»ltii of “lajrro" (lUMr) niBXi» 
a jiid of Unse^ thd mixture boEnjj boiled utiisl at tliLck<.'<n:^. 


IndJAa 

a«go^patm 

CcKEoanuL 


LliiH. 


Mpwiflilv Tincujvelly, ^ - 

thiai Wilm wjw! m-om entueincd ift lUiwre ihaffc that of tile riile-poJTnL 
Aku lordly utiliscKl a* a source of flujjiy in Burma f«oe pt- 
CatjoU nttni. tise Indian Ha^palm or Baalanl 
of tl>p cmini-SuHFir of Sktutb Ceyloii nnd io *omo extent of Bombiiy (w p. -'i/h 
tops Bticifflrs, live CrtisoMiut Polm, W iho raoit e^tenaively 

m Mud™ iva a aource of puIbu-Hupef, Gareia do Orta (1 D^j3) «pwd« of tfle i-im 
or [oddy whLph, fppTrwnled^ ykilda arrark nruJ vmpgBr, nif fronv wluelu wlksii 
thii'kcTvrNI in tlw Bun nr by h 
‘from Um 3tii.hlivrii. Hho^o 
from the juice wirli tSio aid 

when a red-eeloiwed riii|far iJ obtamed (ow pp. 30^. n3-3- * ■ u 

WMlM-W>Hio thiTioon or fourtcOrt pliuila in InJio nro known to yield, ttn.loi 
tie ponuitio inUtiHiTO of iosocta Of .Hlicrwisj, A «w«»t ftiinl cnllcd mrinna. Tii» ^ 
if rrpilnrly collected otid, like honoy, entert more ImbtI}’ thnn ijtlffir l>n> mnnnft. 
plinriruireutical pri'pitrotion* o| th® HinHiU (we B«mli*0, p. ill, wul Beaay, 

1 ». 128-Dl, fc;. Gflreift do Orta, IfiCS, C<U1.. itixiu.] , . 

nmnli *d?M»l*. the Cotnmon DjiIO-PbIih, 1» pre^pa tli» IMet im^rtont 
KHUco of polm angar in India. In fhCt, the plant la fairly oxtcnaii-oly cult tvat od 
in BwtonriR«.e«l ns n aoorco of au|^r. In ifysom it W important, more so 
tlian eitlipr the pn^myrn the cecuenul Eugati ijsee p. 88n), 

Sacdiuum oEnclnarBin. the Sugivr-<™e—tlie Wibject. of the pr^m article. 

Sorghum Tolgans. tbo Siiger-Sorglium or p. 

VlUs yldlferaK the Vino. Aocording to Aitpliijwn [Edinb 
also Le Mwimrr [Lomfon to Bokharii, 133), tlie jm™ of the grape lA m 
AfgUpuiLKtan to mohoflynip^ rmd in Merv relinEKi iUger. 

Mays. IiTjii£iii-eom or maiiA, nften yifrlnla sugiuf in lta Btom, hke that 
of jwjr^^arfiPP imd (Beep, USStV 

Miiav aubalen™ utbiiT ihan if™? eoUfiserflled at^ buown |o 
tuids. but are for iho most purl utilised in tfkO umnufiHiture of aitobahe heveragH 
or Ew«t ftberbots Uuly, while otiwm. Bii^h ft* mdigo^iugar, 

IW ecoTvomic purpr«id whatever. The raaAMfl flowtrfl p. Ji,joh 

appip im p. tlie bwUmowH nufjetanCw* ayevleUe tn India from wlucb 

e Ewwt Juice tney be pn?pnma {ii the grape he exdudwt fj^m c^^domljonK or 
which ere ectitalfv utitiiied an llie prcafuetitvfl of fdeohohe beveraOT- ^ 

tar^lv trediMl In nil over India, ffnfbpo awwtmcal. nauch Ithe ^3u» v 
deiight ‘ J la said to be prijpnied from oiWneU milk mI honey, nnd nf bfouglit 
into Lndta front AfpT hinn Ej ttao and jiorte on tfie Pcrsniiit ti-ulL 

SACCHARVM AnUMDlIf ACEUM, ; FI. Br- Ind., vii., 1 ID. This embrftw ths DJI1.P„ 

follawiriB ^ n. r^rmr«» tAfunjfl) nnd (ftomj yi, pt JL, 

of Rox^ It is tho fitfa of tho clawiic authors of India, and lioare the folUtwimf l_a. 
Vmiaciilnr tunica^-snrti, sarinwiAt, sarinrti. nmuar, «r. .rC, munjO, iwic, w ■ 
snp, pafH-n kmda, donw. jtindm. ponitn, ale. Is nwt with thrm^hout tire plinn. 
and lower hOle mnf diilributcd to Clvina. In the Panjib s‘ “flT* 
tiiirts of i^nintry ami is Ireciiteittly plmirtl in linMOf dividing hedges, eapecinuy 
In [ow-lyilW loctilitiaa aubjoct to poriodie iniunlalioil, , ,,,- 01 . 

Hlstoty.—Sir WiUiam Joaaoe (&/. /ftrf./'A. m ,4s. B«.,J iM. u^r, 

"‘This btwutifid and superb grssB is highly celebrated III tho I^mdaoi. . ■, 

Gild of War having boon bom in n grove of it, which brast^irtlo ; the 

n.it ice of his birth to the nymph of the - 

the child, thence named CtwliceyW, Tlie olnl" or Lins} vulgarly Cosm 


D&te. 


Stigfit*- 

o&n«. 

Vino. 

Malae-a 

S’prwt 

iluldA, 


Bara and 
MuaJ. 


f r' has n flbort^r culm, l^&vm much murowM-* lunm Mil fbEdwr 

haini, Iml a amaiu-r panicle. Ires oomponnd^, without Has 

-it ia often drertibed with prnire by uosts for iho wliiTonres of 


«ni. it ia often dreeribed with imiiw oy the Hindn iwta f"^ . 

il* blonpuir which e£vo A hvrw plAiu, 01 so™ d4#tjuiud?, ihn op a ^arl 

iVOdal part* ofu\o culinA, CrilE tbmi into impk^uButo for writioR on tlrtir 
PApor, From the j»un|; Of uulm, of tbo «rO wm mw^ th*? ntnuni*. Jioly ^Thr«dlo 

ordaLiwHl by .Mimii to foma the HiJ:HEfdoCal girdH m prt-f-^™ nvon to tho Ctw»- 
For lta iw ill tho tronttnaukt of yiPlfgar, oe* p- 1 HO. 

j/uni nuKti ia abtainnd from the leaf^mtli* : tho hloiles are tho or ^ irasl PU-n. 
reod in thatching hotnre nnd «• a pnpCT ^ 

» the Mail or nnd ; the panicle or fluwcrinB Stem la tho «r*., JM or (Art*, “ 
iliatching boBia. carta. eiTT« *""" *» portions ot tho 
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Sovcrrlrtg sletil, uhmJ in ib^ of chain, (tiiaK tables. ha*ket* inil 

NCJi*erMi^ RTid ri£on or ^A|a) Am nomcu that deaat«^ the fiiawaffni, S<mii^ 

theses niiltife. Such oa mitHf mid hava bren imppHiiwd to denote the jirudMi-tp 

of diilerejit e^^edeA, iii4t«ad of pan* of one miil the pMUtw plant, hft^icahu^ 

I'lper. ori^nat<y| tmich of the conliuion that pri.-ViliLa. Sam ii \aod in papeMAA^ji^ 

niid mof^/ a* ft loxtile dbne. The llinrh pdtod auinf u aLfoiig, ebulie mwL him n 
TTondiirfu| pou-or of cnduriniff miajjilLitrw without decmidng. It ii 

odu M«u. t^inp]Q_^-e(t in the ftmaufaeture at cordage, eop«, the fiJi-iod fJetlli Tcwiifl, rthil in 

the pnspjiTfttioti ot baiketix. ete. Jfiift/ Iftnle are reported tq l>r praof af^icuTt 
white nnta, hut nre hard on fthcw-leath^r, Kair^i W the toot and wben 

WnlkEHl on for any length ot time. T|3eii«^ im> hugely produeed in AILdutboiL 
Ain-n^ Delh;. n4fid new temdi^t in all ovtr fndfiv rttid witlilu reoeist Irtve 

Iw^ui to hnd their wey to E^rarje ffiM Kala, etc,, p. 7V7). In the e^y fjidiig: 
the E^ld groia ie qftcil fired, wiiori ahoEtly ofior n mp of young lea via ii 
firrHluced frani tlie atOola, whirii in mueU vftltwd (Vi fodder. 


D.E.P.* 
TTU pt. ii, 
11^2. 

Kana, 




yediMr. 


S. SJ^OKTAKEXnM, thn. - FL Br^. /nd,, vii„ I Tliii luu received varioOT 

naiiiAa, aueli mi a. iiftm. {Ftfftta. t'-fJii, anl 

ten ih A. riTJliTJirirJif ri< m , It ia the fcriod of Sfl.nsknt+ nnd in t he vemucdot* 

till? Idn#, loeo, kui^ M#j Jtdnju mnt, /aiflici, fwdnr^ rcf/u^difi, inVfa-srfldifi* 

43^n+eCD.,ete,(«epu 11^2). LaeontriUite^ with f*. in Iheebqi^' 

Tiiruujfliout the warmin- p^a of India tijrjif Ceylon, ii^icendiiig To f!i,Ol'«) f«t 
in altilxKiJe. Ip moat ftt home in damp loHr-tying loftil. where it throws up flewei^ 
mg JUoma often 12 feet in height, la gregoriotui, tlio snowy white puMfewn-T^ 
which ■tiiTounda th* bttite of the apike^te TCOlderill^ it ft etutapieiioiiji feature uf 
the vogetution when nt idi ptfcWalent^ It tioiver* «ion after th& rkiw of the tuiliA 
Cowing to it « vigoroLifi ;^wth it ii difficidt la ermllfvite. ti4-ni.v ofEen bercMfi«.» 
trOiibEeaaine weed, capeoinhy in the tea plantAtioiu of Aiwiin imd Bengal, [t/- 
Bntehtdorp dpn. Jowm, /nd., I WO, i., pt. il., 1^2-14.] The gnuw la !iir«e ainl 
cijnme and ia Msed mainly im ft t Juitehing mBterlaJ. Tlie leui-w, sbenEha. sie.. aie 
twuted into rope imd worked tip in Bn ninto, but ore inferjur to munf for thf4pe 
picrptfcwa, Aj a fodder plant Ii £s uenolly regarded a.^ airpedor to the iertirfr 
eperJei!!^ and (a apeeioJly vnEue^l for feeding bufTnJoeL The dElms Are fthw murli 
nliire highly prired far the mnnilffteture uf Xative ponn* iCf. TAr J/Oftii- 

arnpi iHiioniEr, trmML, 1803-7^ lOf^ 122, EieJ 


D.E.F.^ 

^ pt 11., 

a-H. 

SugareaTia, 


VanUiitmT 

Kuacii. 


CrTlUttL^. 


£. omciTiaFum, I/hii., Sp. FL, 17&3, 54 ; FI* Br- Ind., vii, US; 
Ruiiipjiii,t3, Herb. ..dpik, 1750, v.» 186-9 L L 74 ; ^IcFadyen, iit Hook- ^■ 
Mi€c., i., 95-11&, t. 26; liozh., FL lad., i., 257 s Kbhhf, 
Fffmzen Atloi, 169 ; Hitckd, J/ESrtoy. Andr&p., in Dft CMidolk'+ 
Fhftner, 1,4., Ill; Kruger, Das Zu^Jger^r und Seim Kuftur, ISSliJ: Gkt* 
WTNE.c. Tbc Sugar-cane, tiA'A, ti/t, i«, itA. <1% dl\ aku, ikhari, rikhu.smii. 
sheradi, ^nnd, ijKmra, nai-shak&r^ kiimad, k^hiar, piiiru cAerulu* ckar^ 
khabbu, kixminhu, kamipa, tehu, keif^n, elo-, etc. Tbu^ mojcufii^ 

of these naniAft denote the eatic-plaiitt othem doubtlissa the aiigar. Tl;i 
seleetlcm pven ia, how^ever, fairlr lepresentatiire of the name-1 in tumepi 
use in India. In the llalaj Ardidpelagci the cane is known m 
China fuf kttii-tdie, a word h^eved to he fierived from the Sanskrit khaatht 
ft name for sugar, Aa a eultivftte^l plan t cone is wideJv distributefi in lb™ 
ftndmifneroTia y^ty disrinetive forms exist, some of them kfLo™ from 
earliest bbterie times, others mtTi>duciKl fjliite recently^ 

Thfl Saqaknt name fur the pLuit i* litirAuH ol which Eln? roodiini 
pomiptlona *ro sifeA, t£4A* and Mceilioii ia iiJao dire-ctly mode of th e 

can® in tho Athenae&ia (Bloomtivjd, trazusL^ Tlij loi>, 277}. The inune ft*™” 
ia Wtuiloxly given by the very eaiHieflt Sonakrit writon fur white 
O^ginally d^otod grit or "" grave],*' bencs ita aped id d^iihcatloa A* 
liped tugBir. The tiune khanda fan nnriEsit nozEw fnr sugnrh th* mot of 
nioftna tu irmh, may bo tniuidexod to denote augur from the 
rather ihoa Iram poipirrjtiieMp whtes no cTuahing: in iitiy fomi ia 
By tiaodein tuaj^, however, it Iwwcmi roMricEod, like ii* Eogiiiali 
^ oftttdy,” to ft apeoiftJ form oI eryitAihaad sugar—the augor-oiUMly [«rf 
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In the Mine wrty tbe word or ffuia indicfttM a ** loaM nr boU*" benro it« 
opplk-j^tion to tluckf>i3jed —the modom or mw mfpir or mabllAA^9w 

m nbso ihr WJIh of Lhdt ireco iiaed na oQina in viilii^o iznlnintir^. 

Tbi^ oimont immu for Bcoi^tiJ ia fjOKro, A w-oni hy tome to Nato 

deanhC^i iho qountry of And henoo it tiM h^en A^lftneti tfiat in E^oPf^Af oriKi- 
TuitPtj the art of auRar tinUlufActure. Thm fteatiu liigbjy improbaWe* biium 
OCCUFA in the olnMdo WC^rka of India, pfl^nr to tho Arynn oonquBsta of Boneitl. 

LMtIy tho name' $J!tgprr^, wliich to-dny la ^m&d with iho apooiu aignifleAtioi] vi 
pAiiDHinper or ptUni^inoiAfia^ ia bnt a modem comipliun of aoribordp Aral Into lha 
MaJAyal c^oi'i'Amn thon into the PortngPeaO /o^, BArhOM (CmMti 

AfHM otwl Ifofa^rp Ifilfh 59^ apenka of tise angAf nf poiina which th^' onlE 
itajfnra/' Jo^ do Bfuroa |Z>rcAda« -de i4*pa 1553^ hi#* lib, fiL^ cap. T) mcfitinoa 
the jogat^ mode from the oocoonutA exportod from the Mnldiva*. C\aHie 
Fiodmhe (1 bQT) •raJla it Hbeedo^ in the paBHa 4 ^ nliuded to in o^ritieotk>ti 

vrith the COCOArkUt, it nnd BuchAnim-Hjiniiiloii £/enm. Mgeor*, aje,, 

mi, h, 157-8; in, 101; iii., J45-5, oto., eto.) yaeit the word frfgorg. A know- 
Jrdge nf t^ri wine awana ovor an much older then of auger firepiirod from the eainc 
jLuec. atagQflthoiHM {2^0 B.C.J JllludM to the vnlue of the iaia tiooa to the p^ple 
oflndifi (/ndfJbx n/ArW-an iMoCrindie, traii.»J.h J&SJ; seonbo Halt I4q.qeriii p- T57h 
But EmLoathoDBa (S£3 B.C,) ii perhnpa nUuding to augm-ofuie when ho tella ua 
that the toota ” were iweet to dm taatc both when oAten i%w And hotl«h 
LutHifi £a,d, 65) refers to ttw awxwi joico eypresned fwMi reeds (feww nrujufo}. 

PaidbLi jf^FlrJo (AdAUiA, imnaL)* iih, S-lflJ, in the 7lll century* apaake of the 
*tjgar hrought Eroin *■ Araby the BLewed n* hemg awwst thuo hemoy- 
UnmiatAhAblc rcferenoi!' ia tnudn lo fiigATvaAiiia na cultivated on tho iherM of 
tho I^TELiiii Ciuif dining the ^th century. '' 'fhn irnisAd-ns found aWoet-ltoneyed 
rredi in great qunntity In Ihc meodowii about Tripoli which leeda were 
otkllnd mem.'* Gnlt^ who publiahcd a hiatory of aUgrUP,. uya it ia certaitk 
that in tlie ycur 11-18 it wna largely mJti^^ted in iiicily and that the 
Vrfljctiane tmdcil in it, hut ho adda, 1 llAVc met witli no evidrnw that tliA 
SorflccTia cAiried it from India to Stdly.^^ Sanutua, who wrote of 1306, ob«n'« cairUrl te 
that in the oounirioA oubjaci to llic Bulton. aiiRar-caiH! woa pmduoed m Lnrge EurDpe. 
iluonlitiea, and that it wne Ikhcwiao carried to typruj*, Bhn<[C4^ Sidiy and other 
pEuea belongiiig to dm ChrittlOM. 

The Gieco-^iuAn world bed A very diatorted tdM of the origin of augnn 
It Wm a hind of h nnwy DbUuned oonM or mamba.*. In Hehmw writijiLga 
tbacu If indioAtion of A knnwlc<%o of cngitf, eo tljot it waa not cnldii^ttKl in 
Arabia and Egypt prior to the Jewiah •captivity nt Babj^don. The Chin»e ilo ChinL 
appear to have known of augur from very andent tiniHr. Bmiachnidder 
tJlat ha had not bean ablo to discover any aUuMion to it in the liLDfft nneienl 
btnkiu It ia firat inentiouocb he AddA. in woriu thnt date from about the neennd 
nntuiy m.C. According to Ihe a man wiia eeni, abokit 8^7 a. b,|, from 

^hiiu to Bihar to leom the Art ol r^dning augnT, 3i[j»jw Polo {Tmiefap 
(cd, Vule^ ij.» 313) viaitifd fr^ie, ond. givea fuil particulAra of iho eooat towna 
^ tbg Bonth and Wc«l. Of QuiUon, he aaya '' tlieir wiim diey moke from polnr- 
augar.’^ But Polo does noE drdniLely Eneiilloit SUgAT^ or rather augar^ranB, 
until be leachea Oiimi- Of Pekin* he rcTnarka> "' ennrniouA quantitire of ao^Af 
■uifr modei'' iiiid thia bringa many menhchfaittH who traMD nbuUC the laloa of the 
fndka^" In a. fooLnotoT^ir Henry YtlJe CKpiaiiiH that there ei etiU a jjn'ftt 
fi atignr grotm and made about Fiichau. * indend all the hfie flhinisto augnir- 
*nady ii pro^iced At Fokien. ff, therefore, thia rtfcfcnce lo CTbinwe augar 
*iwiQteB augAr-otum, It id the only cmm in Mnroo Poto^e rword of had great c-t- 
piMtioua tliat can be K interpreted* 

In Onn f^baptor Pole (lUndea to Bengal, blit it haa been ihowit that lie never [r. IIai: 
vioitAd BAAtcm India and thnt hk noticnii of Bengal were ao imperfect 
Ihat the partfculara he aflardd rcgnrdlng iiugar cannot be aciHpCed aa meccnaarily 
'^^zmting on ancient j^owledge. Eamuaio (in hia edltioll of Polol oaya tbu €liinu»e 
*<fTe taught the art of refining Otilgar by aome men from Cairo who happened lo 
^ at the Court of iho ^Great Can " (FureAnj' P^ftnwJ, iii.^ lillj. SlT Hllgh 
WiUongbbv i(abDUt 1554) Bpeeke nf luch number uf Ingmice f^ auger aeen 
vmet Fokin {Pvrtha*, Lc^ 370), Aloot nf the I5th and 10th wntLiry traveller* 
je China mAntioa iugnr a» being en fjoud and chci^ It is eoiunmiily elated tint 
*■■00 da Gama (who donhlad the Capo of Choe4 Mope in 14b7} rclntce that a eon^ 

^■iarablc trade in ingAf wna At that time caiTi^ on frucTFi Cabrut — the thi;!£ii uamtai 
^ ft ■0* Indian entnojaerpe, Jnim Loo meitw a llTn i T ardtatemenl nsg^^ding Nuhill 
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Pdrm.t'F 
ikcirKiLi». 
WHJ b 

CtittibCliCiiM. 


J^ ii>ka-t¥ilTiiliiia ihl. 


Wept 

Indlee^ 


PU^AT liiirin^ K'HyO A.Prp ATid oiViPT truv^llDre abortly niter the tim» l^uiiMtad 
muP iho PUgur qI 1 lulie. Thiui^ for example. Varthrmn (T^raeiJii, I d 10 («L 
3oe.)^ 163) explAlwi tlie weat eaaat and lunuahed iniuiy delnib ef t!b$ Irud* ud 
induBtnM ijf C&Jieut+ He givea a iull arreunt of ita (ruit Iroea. and uiyt ^ llv 
cCK^oiUiUt lhat it im the beat tree in all the H^urkL He deecribee lla wiAe uid 
nttgor 44 nd of the mankeya atealing the former. But he mnliM no irw^hoa 
of iiCgfU'^oane. Of a town in Xorth Kimam, SdeutiHod with Sedaoni^iif 
(whLrIi he calla BathaRoJah he obmen'ea that it poaMieoB " n gsvai quBntky of 
but From the pro^iDua oeroiint of the Cnlieut it may he |9rr«iiu»d 

thJ^ aJeo u'Oi patm-auizar. It ia noinewhnt Htmnge that Gacfirt d^ Orta ^oU 
make no Tuentjon of augor-niiirr. and it in certainly mmt ftlnguJar ttl4l BalitT 
ISIO (Loydeji and Er^kine. tninal.h 3-d“7) fthould fiimlih lUHiy iat«- 
Hting dataili of the date, the coeoonut mid tJw pi^lmyrA paIrtM. but nink# 
meatioo of the ougor prepared from them nof of the fttigar-cane helda of Indii. 
He apeeka of the juice of the paLuia being mllrti lori. and of ila bei^ linaBlt 
both freeh and after it Juid fermenled. But lie admitti^y doflcriboi <t*ilf 
the planta and n.nirgmlw neen in Hin^luftlmi irhieh weore differeat fraftli ttiw u t 
of hi* own eoimli^’^—Fendinna alul Bokflfura, He oorardingly apolegi«* f* 
having rnentioned the dnIe^pa]Eti.p widoli w(W not conlined to Hntdiutao. ll 
hui almidy been pointed uilt Ihttt RJteede. the eorheat and aven to-cUf 
one of the moai accurate of Indhiii Ijotanhtta^ while deBcdbing and figiimf 
fihouJd tnako no itiehtion of ita though \vs qlr*.iribfla thamgxr 

of the couoanut; iind even etill tnoro Ctifiotia b it that he ii tilent oa te 
concT. The Ain^i-Akbori |i500p Bloohmaim, tron*!.^ fortunjiteljr givm ui nJ 
particular. Sugar-tune, whieh the Bamiaiui call imritAu^for. i* of 
kiads, etc,^ etc." IJnachotetl hlM mueh to pay rogarding sugar (lurujl, but m 
rcfcrmL-o to augm-eono Would appear lo have ponftyjed it with bamboo 
na ho ealb it), the okJ emw (hot descended from the C-IuspIo timofl of Gr^ ™ 
Borne, BO that it is jpOMibte oven Liiwhoten had not porsoaolly esommld IM 
plant. HieVcJiot j^PTiwir m Lrmnt, /ndMtan^ H5b7, pt. jij.+ :f0) mtfUiua 
the ouJtivatiob of the tugur-eaiie in f^urat. _ - . j 

HiClm would soorn littfo doubt tlmt augar-cimo cultivation origLaatrf la 
Soulhem Anu. if not in Imlia, but it ha* never been HatiiFactordy proved 
been met with wild in India or anywhere elae^ and ii Ufinordingly known poW 
and mniply a* a culti%''ated plant. Loureiro wouJd^ liowevcr, soam to imRK ^ 
wa* indigenuuit to Cochiii'Oiina (Ff, Ctxh.-Chin., j,» 52h but perbop* * 
l&reater JUitlEoaliou tMn tba fUatement of ita having btson found tb'm tnm 
Car-Nicobaf iilund. The mentian of Bugor* by Eiiropaon tTaveUar* te th* to 
eooflt of India, almoit invoriahly denote* polni-bugitr. and a* that port ol 
Wla first »*ch*d and explored, it oeema likely that an undue ini|jertat^ _ 
l>«a given to poltuvrugor (ace remorka under Titwle). It ii, nowe™, - 
the leoft of it, m^rmng that the early botojiiBts who lU^I 

ptante ef It^a make no mention of Bugur-uanO. TTslib. for exanyW f 
HDDS' A-D.J givcfl a brief oecxiuut of one of the nnked’Oeoded 
but aaiw nothing of Jta yielding itugar. Bumplliu* (17SO) tell* usi “O 
that the whilfriwdcd aorj^tlma often have tho atem* *o ewcat 
are r^gutarly chflwn for thoir BWCOt jiUcci; but adde tliet sugar ^ 
inad* from thorn eie from Bupar-Oano. ItL a fitrthor paaBO^ ^ givtw 
tieular* regarding au^gar-enno cultivation bi tho Dutch ooloniij*, but % ‘-ai ^ 
no opinion a* to the ^mo of tho plant. MiqjUSJ, Hajwlcarl and J 

raentiun of wild Bugar-eane in Sumatra, Java nr tlio Phillppino Inlands. Vrte 
toll* us that bo foiled to- find it in the IcuhAn Altdnpolego. It |j[)i 

tain, however, that the Muhotomadon* wera iWinipiendUBly idwttifisd ^ _ 

fixtendcd oultivatton of bath cotton and i-ugar-ttUw- After the ^lultanjaiiiwwj 
the Poftugu** were perhapfl the people mo«t cloi*ly nsBCrtuatcd 
d^rfbution of ffugar-can* culliValioDi. In 1410 it wo* token I* jIjuw ^ 
fiieiiy fjPturcAai' Piiffnmett b, and there would seeni every gtoijir 

having that iht^ waa ita firat oppOaraEice on the ialandfl of the Atla^r- 

Jam^, 1707* lOS-Oj, while de^mbrng angar-CMe and tUei™^ 

Fseture of Bugar, dwellB e^iecially on the neoeawty of adding 

or temper " to thfl bailing liquid, to facilitate the formation of * , 

o^cla. But nithuugh the Btory of the Muhammadaii 

ncoeptedlf it ib somemat enrieui that Browno (iTiit- Lj 

ItBvo tegBtfded the pinnt a* a netivO of tho Canary fBlondi. He 
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cniw to eIiCi maialAiid ajid iduisdjf of tho wcat coAAl of Alfion^ ^roiu ^fodchni it 
oMdTrnEly wa* t&kDn to 13mKi]+ but mi n ver>" «lirly dmUt. fuj- MnfjeUaji spoaiu* 
blinding it thrro in I5l0 {PtArcha*^ Tc, 34^ From llriuil it wh* Dnrriod to St, 

Domiikgo and Barhadutt. Of tlrt liuft-imntloTied isLimd, Ugun (HiM, lUiUibm 

1^7, 144 ft ^ill bfl found to givo a dutaiiod nconiint. He dottoriboa aJl tho 
DOtewortJiy fnlila of t|m uSand. but of flu^ur-oune obMrA iNl,'" Thom » pnn brought 
ilionmfrDin aa a atran^j^ from bryond ttw? litw, whicJi bna a properly beyond 
dseuh all, 4 tld liiat ia HUfm^-eanb." J1« Jundi>d in tha iidnnd HMj, and fui»kd 
BUBflj'-canft cultivation but little lirKlcnitOHjd, tboiii^b tlto ptint bad bocn intro¬ 
duced trooi Braail and an “ Ilk^io " fur uianutaEl urim? tFio PHtgnt liild l«oa urt 
Up. Whom Yus lodt th« iinl^ind In llii&O the manufnotcu^ had hf»n gwtly improved^ 
aud tiicy had dtifovomd tlic period nocowory for tho full iiiAtLU’ity of the conw, 
namely Vifloon ijiOflithjL 'Jlioy had olao IcNirUffd tu mnnufacHim ‘^liump Hognr/' 
but tvol fO ej^eoLlonl am ibey znako in Bltml-'* Toa-ard* iho rlUM of tJio ISth 
cetitUfy tike Ftenob eoluziiale uf St, ponun^ carried the typEm to PoLLiaianA. 

Tlkt*> brief refoTcnoiw to tlna Wcat IndiM mny Huificc lo l3>fl opinion thnt 

it ia lltpro lui vxotiCi. and H lun^y not be fax from tlio Irulh to add that it w-m 
thr nDoewity fur laUiur in au^ar-pljmtiiig lliat jjAva origin to iha alavo tr4iflic- 
Jolin LeOp wiko lM!^n Ills cxplorutionli uf Africa and aWut 14112, 

d«H.-rplM^ tha rtugar of Slorocco und of EgypE. which appeara 9V^n lluuk to Yuivc 
iMUt tnads tram augar-ciuuv Siiuilnrly Kiclmrd Job^n iilcaisrilicn tlic Bugar-- 
■eanoa of Sierra Leone and Cfiwttljia in 16I2 Up Forster (Pf, E*c.h J7lib,i 77) ap^vi-kji 
of Bnaar^cano as |pio*wii in Fedynesia for the clkildron : in Talkitan it ia knoWti M 
It ia rccordp?il ihal the Qtsiiodle I'ano was uilcoducHl into Trinidad 
and Martini^pU' in n&3. The date wdien au^ Ifrora augur'Ca^l Smt 
rMr-]kE4 Etjgiand ikss not been dcllnitely ssecrEAlned. We rand of ita being 
corritxl from St^ Lucaa in Spnin to flriatoS in lo2ti. In J503 two ahipa ar¬ 
rived at Cainperm Isden with Cunary Jiland mugar, ^d a wmiurj' and ft ludf 
later the supply fruin iho Weat Indisa and Bluul migbt be amd to liavo been 
fully cwtabliabed ajid ix^onos olmont a noccasjty on every bcwdcfiukt table in 
Europe. A t tlie prtwsiit day angar-caue irt givwn tlu-ougliOut the ^ t ropiES nnd 
Kub-tmpic.*, and even into tho usrni teiuparata traoUs imperially in tW Wo*t 
Iwlipj^ Siauritpus, Britii|lLf»ikiisnUi et&T, and st 3Lalsgiii oki tbs iledileiraneoft coast 
cif Spain. It noquirea a liot, moiat utnioipbere aJiemuting with pencils of dry 
waaihcr. It rarely dowers and fmlta, so that cultivation ia aJmemt ^clLtflkvdy 
by ruttinga. I'hwe rum ndlod ** pbmta*" und lia^ually conaimit of tuo or three upper 
ioiiits of the caiu»+ tlio sevoranen being by a clfisn cut iinmedialely below a joint. 

H\ightm{Nat. Hi^L iVaO* 244-iJ2, t. 23, f. LjollLidoi to tho ilowering 

of the oftrtett in Burliiikd'i^ and gives full particulora of the Ciiltivatiou ruid mctltoda 
EKf manulftettirc pcififtied. But with mgard to the fruiting and the production uf 
feiilte seed, them ia no definite fwfliafd of this friCt luA^'ing been utilla^ for a 
century later, Ktunphiua siiySi, "It nover ptoiluccf ftowom Or fruita unSeaa it 
hsj remained ssveiral yearn ill a stony place." Roxburgh Toruucki^ " ^riicce wild 
I do nut know t 1 have nevfir aoen the seed.^" Rut in llwi West Indiias, about lh5^, 
it was recorded that SCodllng canea had born ob«rTt-od to apticg up around ibe 
atemn (oc al^>ols^ of CtUiaa that Imd " rtrruwed or from whieh cir- 

ouiiialAnco it wiM bcilievod oft reiteruted^ that tho sugAT-vano actunliy iRd 
produce fijrtiki seoda sptkriniiJyp though Itiom eouiouaiy Utidor certain dlmOitic 
and soil conditioTiiS, [f?/. Juml, Lwm. Pi. dufts L*Ant^.^ r/c-, ll»d>i+ ii., 

ysriciiis and RacM of Sag^ar^caac .—The tUversLly raet with wDuld 
ipiwftT tq hftvfl been braught about primarily by Mltcticin of BportJi and 
vanstiuna & 9 i nuinifcAtcrl lEl (idaptation to cllviroimiflDt ; thmo^h this 
Jtudy of )ield of augsx to the acre; the observatioii of freedom Irani 
^liflease* ett., ^ aUo by the dimet criw-breeding of the stocks thus pro¬ 
cured and matured, leather defined a good cane ad on* which will yield 
70 per cent- of ia the mill, affonl 15 per cent+or mote of cane'sugmr, 
aati poeseodi not more than IT per cent, of glacose. In the i>i‘cfiojiary the 
effort WftB made to divide the canes met with in India into two great 
s^ctiona r— iai^oduced Cdnes, and (5) Indian Canw. Without going, 
into needless detaib rc^rding the vaiioui foreign cani^ kno™ to be culti¬ 
vated in Indiftf the loliQwing particulara may be Inmishcd :— 

L Maiiriciiu Oum^Thii a|ipa«ra to have bw introduced into India &rof» Mnurltitin. 
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OtrPLeite. 


Bouj'bon. 




TnbMpmiml 


CbUJft Ektiia, 




bilO lfi4Uii 


BingApore. 


MauritjuA ahoot (ii nat much earlier) and waM so nam^ in conji 44 |Li«njc(^ 

but iH in Tcniity the>'cllDw^l-iolrT cone Df JnVn. It ifl Said In t^aewi the ml 
conn bolh in oizn Add t^nnlily, And to yield One ratoon trop or RnTtictimM 
fwhen groa-n oil rich AOiie^, but AA the rOOtA Con^idrrnbly nho^e fnauad 
it reejmrea imbAoqiiciit trurfiice drcaeiiXRp 

2 . Dtiheltfi nr YEUnv" ud i Cntr-^ldtirid CAha.—T hJA wu intrndtiml hUi 
India about L&IO, and bBCMJn widely diitrl butad, especially in Eiifitnm. BtnsiiJ 
and Aa«niu. It i# qnnfltiniinbly didtinet frum. the Mainitiui caEwa M mmy 
plnnlntions. The Eeaif# are brw^ pnie green nnd dronp euneidernhly, 

on nearing ftmlurityr It lUowa a miirked tendency to WTAW, r«pC«^iiUy d prown 
under the illflUJSllC« ol naa-bmerea. It has not proved a AtbcCAM ill IndiAK hitwvwm-, 
na it dcmnudi the finwn the moat thnrougb ngrteultnml nietbedf, and (m- 
feet protection ; witJial very Mable to diiwaae and to tlua attackji of while ani^ 
Aerorfillig to many obnerverfl it rapidly detedaratca in IndiJL, 

3. SaurtPCD c^at .—This ie by eome pemna auppoaed to ha^v been origiiiaily 
divcover^l on the coast of ^lalabarH and from there to have lieen carried Uj 
Beiminnr unprovacL and then roTEimed a^ain to India riid the West IniUea B>y 
otitor wTttera both thia ond the etraw-^nlouicd OtoJicite canw CainC cH^dmUy 
fnjtn ^ladagascar^ while etdl other H-ritcra affirm that the BourboU caue u oh 
nnd the name aa that often ealfed llio SingHpore. 

BatavUn Goncar—There ore eoveral distinct Jorme, *Uch M flLC ^■iolet fwav 
of vrliich Sir John Lofmy^ wrote iii ITThe Batavian cjt3V» are a 
purple on the Onteiiie/' \Vray Euya tho yellow-violet oncl pi 4 rpla-iiiolct or ila™ 
cnneAt na nhw the Transparent or ribbon Canes, nil W]H>ng to tbi» type. Titf 
yellow-violet difTcrS [rom the Bourbon and Otaheilo En being amalleTi Ip« 
considentbly Ubrdicf, skiWer of growth itnd with the fnlfagc darker Afld ni^ 
ereci. When ripo it is uSUaBy of a at raw-colour with the rind thick Aiwl thepllli 
hard, btlt its ^uioo id rich and tolerably abundant. The purplo-^iolel, on 
olhcr hnmlH i» fully Oi thick aa the Bourbon, and has the jointi hwm thr« tom 
inebeo long. Tho Icavea an* dnrlnw green than lb* yrjJlow-violpi, and it 
A juico tivher in. AwootncH than ahnoat nny other eanoj but it it hard, diffl™ 
to grind, and nfTordi but a low percentage of juien. Tho ttansparent HW^ 
CATia lA of A bright jvilow, with a number of blood-red jtreaka ; Ita leai^ art liiw 
thoflo of the yellow-violet, but more e«fCt, In Jnmai™ it in generally pl?nt« ai 
light Mndy Aoile, where no other canc will thrive^. 

It A fnir quantity of juioe of #x»llmti qunlity. this can* wai m- 

trodueed into India fvid Bourbonl in 18SS, fiKun whjeh cimirnatanM it canw w 
be caitad " Itripcd Bniirboft." 3Ir. Keb«*, who viaitod India^ in 1REH 
deavonr to pworo frath ftock for tho Java plAntationa, rocogni«d 
cansa of India (tliA Mnof ^wn epoclally to ba eaten, and not ^ ^ 
□Lannlacture isf AUgor) OP klentital with the eanea grown the I>i3t™J^ 
Bugor manufaerture. The uitA and fthe kinds specially grown m. 1*“ 

for Bugar manufActuroJ were previously UAknown to Kobus, and he 
took book with him a large aupply of these. It thus seeios highly 
mon of the edible ennea oI India have been devalopod from imported ^eocm, 
VUth OA thcMH briehy enumerated above. 

5. ChlnsL Oaiua,—This la the jh## jji which R-^'KoUT^ 

garded oa distinct trom the indigenous canm of IndiA. Tlic dwtiiwiiou tha* 
modo hail not, however, been upheld by nfiodofn a*titer*r ESitiMcly in I. ^ 
being iSattCr nnd tho margins more hhgpid. The flowering panLcb^r^ 
AiiiyA, AJte ovate in general outline, with sioiplc or eornpoimd vcrtlLuliated nra^™^ 
TIse Indinn formn he aeparatea as havjj^ paiuclea spreading, tl» brrmc™ ^ 
natc, dccomponnd. nnd the cqrEilla en^i'olv^ finstead of haHiniig t he iwi? ^ ^ ^ 
on tho AOme aide, aeen in tho diineae eon^}- ThOoC cone# were Introd'^^ .. 
lbs BoEanic Gardena of Calent^ in 17110, Si not writera, who ejpg'ninenli*|^^^^ 
the China caiiea ahorUy after their introdnrtion, reported that tliey wart 
and prolific, not liable to attack by white ante nor ja-cknls, and 
to withatund the hot weather better than the icdigenmia aorta. Tliceo °jPj 
are vouched for repeatedly In the JourMof of lAc Af/ri. -jfiforfiruffurof o/ _ ^ 

but It lA Iifond that if tlin orlginjal Bbock of China cAUea auiTvlvo to thifl 
the plontA have verv poaaibiy been largely merged ilitn the indiganoiia 
tlicLT origin mostly i^gotlen. * fhnv- 

0. eingiipara Cimsa.— An already nflUrnieiL the more ImportAfit JP" 
to ba idkmtlCAl with aotne of tbs Batavian aud Bourbon caiiea.^ t 
eight difTefent kinds met wilb in Benong^^ Singa|>ore and iMnJareAh 
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ripal ia t\w fbOii, kfeii'kViTi as biiion^ (= ll^ pawci^r^* nJiirk 

rikne) {= U)4 oE Sin^poro and 3[aJa«ii&. 

narnciq rtf« i\v^ io tins proMnca nf a liwga quant Liy nf wliito miaous salutAnDia 
tin iha ttolk. By m^y writerfl ihlM U apcilcfn of a» thi? finest tone In tlw? wuHd. 
Blit in tha StraJta it is oXlen cuJlcd thn Cmna cnno. gfOiun hy tho Chidk'^ 

WtEbn in thei Straits bcEure the EiTropcfliiu eQinitiaiiJ:efl t'lanO'pInntinf^^ Hid 
letvwa art %'t^y broad ^md d«piy edrratod an the rd^Tw* very dork gr^en in 
colutu- arid flrtrily rtttnt’Jwl to tho ennvr The oano-ilrh ia uaunlly vrry pr«valoat 
m tJiii pliMtt. jor <<!*>■ emw) s«inii. lo bo idantiokl with tlio Ota- 

brita oE n>D*t writOTa, The ri^d tiitir (or egg (mna} wiPi IP TaUne, OIIP 

of the New Hebridee. The leasee are anwothi and tfie ptenu Imlgo hetwiKifi the 
joinia to each an extent aa to ha^'e siiggeited ita name. The leave* ore oheil a* 
chry ripoTu and tlio etein beeoiries iP I.KntEle that it broaba mtdiJy. It is prallfid 
and Qtuily cnltivaE^^ti, TTie jiiito ii eopiaiM and rieh in qtinlity. The iihhu tlfim 
or ia the black or Oie^liHne mno oE tbp Malaya, I t la a unbJ] vAm of A rich 
pcirpte enlaur. 

Tlw nd-purpEe eaiia oE Singapore is gtaiernliy oce^ted op the ntnek Erum 
u'hi^li has lieen developed tho cones uf Bumtjoy. Tliis is intoreflting in tlie 
UgEit of tho Other sugg^tions nnd Opinions whieEi poini to Bourbon and tha 
ptraw-iMjJoureHi QtaEieilo mm* being idnntioab and to tlieir hn^dng originatod 
from. Mnlpljeq-i ThlW tho early Europ^ flugjir.plantcrfl appOoT t* hAVO ob' 
tained tlieir atocks from ^latabor, Batavon^ AladagaRrAf and tha Straits^ Hanon 
d may Eie added, in concliiaion. lEiat nothni^ hoe been diaroversd in pliilalogy^, 
botany or history that eerioudy iipwta the h^potheais that all the forme of 
flugaT-cimo enmnnied from a common epcoios, which waa very protiohly Originally 
a native of Indin and pCthnpA oIao oI tha |.rncta adlacenb lEO Ilidia. 

Tp Indian Canea —It. be^Ji poinkd out br Beiiaon nnd otlwra 

that foreign c&no^ iittrixlucod iuto India rapidly mAnilost a docHno in the 
pact^etiiage of Eugar-yieldmg jiiice+ Tha crop of caqo continues high, but 
tbe merit in ^ugaf-prodqetioii declined. This fact bas led naturally to 
greater faith being placed in the improvement of Inillati stot^lc tliAn In 
the aecliuiatbhtion of foreign canes- Conimeiitmg on tlie llladraa canes,. 
Leather obson'cs that undoubtedly aomo of the cane tvbioh b at pteaent 
grown in the >lae.lras Presidency is aecond to none in the world.'^ A 
tnovement haSp tberefoit-, been started to study the Indian cane^ critienUy 
by ^oviing them aide by side at tot farms- Saiyid Mnlkaniniad Htidj+ 
having devoted eqifcsidefable attention to the study of the canes of the 
Cnited Pro\dni'es^ publiabed a valuable work designated "The 
ii^dueinj of United Proidfu^e* o/ Agra ond (1902]^ and assorted 

the canes there described and illustrated into three groups as follows 

Oroup I. Ukh Oanes^^These aic the most nuDierous and moat 
titeusis'ely cnitivattd of all races. They are groHn entirely for the pro- 
duetion of sugar. The majority have a fairly bardp firnily adhcritiig skinp 
which cannot be detached with a laiife beyond the joints. Steins (canes) 
*mallp thin, erects roecLIike^ thickest a little above the middle, mostly 
lemon-green in coLouCp with age b«eotiung pale ycUow or, in a fitnall sub- 
(fToup,, blotched with red. Leaves narrow, small, dark gr«en and soft. 
Aerial roors procaed as a rule from but a few of the lower joints. The 
intemodes are nhoiti only slightly conatricied at the |ouitSt and often 
lKJ4y«as a diatiiicl centraj cavity that is even surroimided with strong 
fibrous coitR Buila smaUp depresacd. 

The^ep Hadi teferg to the following sectiems :— i<i) cawet eJAer than 
fiicfiffie. Of thin nature he forma throe series as follow* :—(1) dhaul canes, 
of w]ii<^h he hgurt^ and d^ribes seventeen diflefr-nt kiiuU- (2) 
canes, of which he shows ten IdinK And |3j Aiifirar cancs^ which he 
i?fera to twelve flilleivnt kihilSp Then under (b) ihe rcii ukA mnei, ho 
placc-i the diin. or chan eiines^ of which ho desord^'S six dilftrunt forms. 


fioeea 


lliwi Oaih 
iBtJM WgliJ. 


flluk C^a 


IM-|i[ufilf. 


indlaw 
Indljrenoua 
Canua 
I}KfUi4 la 

tmj. 


lyrnMJtLF^wOm 


Ukh Caiififl. 
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GanjiB 

Cane^ 

DOKlIpUi^ 




RiftH. 


Pau»da 

Oaaflfl. 


CkH^ 

D*inlptl(*L 


Chief 

EndieJi 

CtmeQ. 


Hatli regards the cane^ ss foreign, but accepts the r^in ai 

itidigenotiEi It serins posiaible, however, that jtoiiie ot Th«w niaj in 
reality he the snmv^iljs of the Chinese eaneH Utgoly experimuMted with in 
tbos& proA'iiiiMa nearly a century ago- 

Group II, Ths Gaima O&nefi.—^Eseept in a few diffltifte thew nt 
grown almoiftt excluaivoly as edible canesp especially in JiatiictB whdii iht 
paun^a caues c&Emot be suecessrully rai^OLb They are usually talk'r aodi 
thicker than most of the races oi uJeh eanes, and have longer aud bnewds 
leaves^ The skin hs ganeraliy hardp but easily rcMovflbli?. The pith » 
alwam distinctly softer than in tho former group. The centfn] aritr 
and hlamciits are also abECllt and the canes are juiey, though not ven- lith 
in sugar. The aerial roots ar^ more Isiyjjely producetlp and the hmk «» 
Large aiul mure conspicuous than in the t4^ ennes^ But the sugars inantt- 
faetured from them are inferior in colour. Laatlvp they ftre very Ibhk ta 
fuiigal diseases, such us “ red sinut^' (TriVAow/j/trrcffl Stitehfiri], snd 
are readily aUaeketl by wild animals and whito ants. 

The best-known examples of rbb group me known as 
dil-chutu pajiidhi kdid katdw, fanM and tjhomra. 3f«* 

of the^ natnes denule introduction from one diatiict to ftiiothstp ktuTi « 
{^lagaul a village in Meerut; and mrfr/Aij. Sleerut—but Hadiacefga 

the mnjority at least as beUEg indigenous to IndlJn 

Group III. Faundfl Caues.—These are the aecUmatbed eam^ P^jpet^ 
that k to say, those admitted by the people to be of forei^m origin, sdm 
as the Msuririus^ Qtahcite, Bourbon, Bata^nant Cliina. Singaporf^ 
iliscuK?^ above. They are grown almost entirely for chewing, earepf m 
one or two localities where they are used for sugar manufacturr. hmt' 
ally speaking, their eidtivation fa confined to the vicinity of larpp ccito 
w’here a readv market n^uv bn obtained. High cultivation, 
heavy expenditure, is an essential feature for the growth of these cafi®^ 
hMsca they are mote profitabla as etlible cancs tlian aa MUrees of sugar- 
They are tall plaiita, very thick, with hard skin (easily jeiuovablef, it|. 
soft, fteaby. cent nil solid steirw. The leavers are proportioiuitely ^ 
bro^ atul sediil rootfl more abundant than in auy other cane#, hm tw 
buds ani proportioiiately small. Many of them have been io loag 
fulttvatiou iu India that they have hid local names assignetl to tN 
Tho beat'known examples of thiii arc : (1) Sladrfisi or than ; 

(ted cane of Bombay) i (^1 Saharanpuri : (4) W or iaio 
Banxhi^i ; (6) Buimi ; and (7) Pocuia patinda. 

StAndMrd tff jDejscWpfJoit-—Motlison and leather furnish a 
showing Ln outline four forms of cane, and suggest the tlessirabiutv o 
writeru accepting these as coiPparatlv^e standards^ They furiua 
culars of 46 canes, but of M they have omitteti to 
ty]ie they belong, and of S more they are apparently not quite c 
thenuelvns. The proposed elaoaification wwld thus reem by 
a very satiafactory one. Tn type (A) the pint* are constitctw _ 
cane not matenaUy swollen, whOTas in {€') the ioints (nodw ^ 
strieted and the intemodes distinctly swollen. These would 
coTre«pond very' largely to both the jpwaa and paur^u can^^ ^ ^ 

classification. Th# foUowiiig ore the (.A) canes of Ifollkon and l^ea ^ _ 

Jtfflft-pJi J cfeo-giCKf* * Green Mauritins; rojufafi {nui^ih ^ W 
Yellow-green of Bijapur; Purple Maufitiua (imported m 
rdmroiddU of Kaiiare ; .Streaked cane of EhArwAr and Belgau™ i ^ 
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pamda to! Sitapur. Bumbaiild, Bareilly, ^tc.); {ot Uaniwan^ and 
the- vun (of iJttrdwaii), (C) : the or Surat); 

Atalaban {qI Surat) * thu ifwAihi Ydl 5 >w-|^e*D or Po<»ua pumifid ; Miwiard 
(of Dumraoii); aud the Babaraiipuri (of taTs'npore and Biinsilly). 

Th& (Bj and ( 1 >) caue« ol this clnssidcation bmiu to rorreapoud to tk- 
tnilv irtdigonous rwua ot India a'bicli Hadi gtoupa under llie most gDUtrai 
liKliaii nam« tiW. Of tlie kraier the following be moutioned 

mmi or Bamboo or htUa Jtw^bw (of South Mardtlii eoimtry); Au^u 
£^aMrj {hullu = urasst and kahiu = sugar-ranc) (of ibe South Sfarutha}^ 
^i^na (= Hraall) diile (= wyto) ^kalibn {ot Kliitvdpur and South Mardth A); 
m^ntjo (of J>umrfujn); ul or dhaur (of Cawnpote. EareiUy wid Shah- 
jAkanpiir) i lyuitno' [ol ditto) ; au<! rairra (ol Sluihjahanpur)- 

The (D) cmncsaruai follotiA pu>wfl£^i (of Behea.); Man [of Dumraoii 
and Bardwau) ; the dik^n Cawupore and Shahjahatipur); and the 

(of the same place). j i i 

Lastty, the (E) canes ul Mollifion and Leather Mem to torrospond etoaely 
wilh thc'eoloaretl tM raiiM ol Uaili. The examples given by the former 
authors are fcAur^ phojhhuri and mnqadi (of Sumt); the Purple rano (ol 
Bi^npiir, Basat^iii aud Thana) ^ sud the A'ure A:a 66 u (A'ure = hhich) lot 

Belgaum, Khdndpur and ^^ha^wnr), * it- t * 1 , 

i have enumerated the chief cant?^* mentioned by MoIilkoh and LealberT 
and not those given by Hadi, because the former arc applirablo to a wider 
area, and at tbo same"time, so lar m the United Provinces are ^ucirncdp 
coneepond with many ol thoae given by Hadi. The Imprnal 
liii., 39 } save the eaiies of India may be broadly (iroup^ into (a) tUcX, 
iuirv, suit kinda whioh ordinarily require very lii^ml culnvatiM and 
irrigatiou, aud [&) thin, hard, juicy caiira wkchp with >vell distrt- 
butffl rainfuU, sucrceil with less liberal eidtivadoii nnd with 5 |iarmg 


irriflatinn or ev'^cii without an v% .. — 

IkJ. Jtri., iwn, 3 U 2 : Moltiwui. Tr^&ook Inti, J 9 ".. 1 W*;* *“**- ^^*' *" 

reprint from A^L Lerfp.)? »“»"■ siw 

pl lndnmt , IfiDJJi. iv.. 110-37; fntt»wr, 

in AVtf Bull., 18U!t, 46; Ktw Hull. (add. «*-, 1 WntU 

0 /Conti prtnt-nby Mi! WdnioiAiniujprj-f'fonXtfw Bofi., IMS. No. 1 . 'V ntt% 

Tor. uf <lf«rn in Anlignt* in 

(Antipin n^d St. Kilf ). IWO. pt. L ; nt» IOO6. Erprr ifr,t«A Onio^ IWM . 

Stuljbii. .Suvor-Conc. ZomtiOBO tr.S. fleg. Tr/i^. Stal Btt,, U, 03 ^ 

ei,. Jfl. 4)lV IWl, lii.. 4M. 1033-4 ; Ho*ic. Jiffpf. JVof- 0 / t:\uan, CTtnft 

1004. 22-4 ; Btf, rfu Cttli- t'ofon., IWtl. ix.. 2Sa-«l, 322. 3..4 : 

Sugaf Jttutml, iv., MS-TO; Indian i:rprr. m®.' L‘LIi! 

laa*. 14-fl: ijmo. l3-4: Sibpnr, VkU-?ww 

pore. m»1^0O. fl-8; IS04-M3-4; ISOS^a 23-7: 

!t-3; lOtll-2. U; 1002-3. !3: l«>4-fr, I(M I : 

£n,»i>s into lh€ Kusar^ Indutt . lOtW : 

««* Cinintf,. In Afri. Jcmn. Inti.. 1000 1., pt. 

dJ A>w Sit^fvntli tv Bud^ llahatian, ISKHS, 1 ,* pi. iBIfi-Ol Botler. UdM. 0 / 

JWST* it* ptr \lr t9^20l-] V- v^tn.w 

Seedling Cftnaa.—In the concluding paragraph 
CEiCe has been made to the flowering ot the cane (p. &33j. But it 


5«adling 

Canen. 


the vhAWa occurrence of bud variottouji or by the chcniicol selection o I 

caiiea individuaUv richer in sugar. . , - i ^ _i±t 4^ 

As a matter ol fact, the augar-caive is. though sparingly fertiicp not 
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AUotutdf As long ago as 1858 Parrii) tad r*u«l B&edBura 

froin it in Barbados, and in 1888 Boti'H and Harrbon, in the isftnw idamj, 
and Soltwcdel m Java, auneeudcd in aec^oin|ili]ihing it. This opitntd tk 
wav to improveTnont bv seminal varintion, whirh iras at onit uith 
advanUgo of. ThouHands of seodling>i weno miseil from holkI takrn trum 
known sectl-parentSj tut of which the po Hi nation was nneurtjun, SeSMjHoiL 
ntftde of those isith a vigorotis habit and a high saccharine cnateatv 
|i«aLiuti« In Lawton-Bmin enpcoeilcN,l lo hvbridising known variftipa b? 

AiTcomia6iij«L artilicuil cmss-polliiijitionfc It thus teen me possible to breed on Jefinius 
lines So as to combine tta liesirable characters of partirular mcci Qm 
abject would be to obtain those which would rciflst the diwaae nrlith 
had led to the abandonment of the cuitivarion of the Bourbon ciivt. 
Stealings produced in Barbados {nbout 18M-1900K nnd k-nown m B UT ” 
nnd “ B S?0&/' have both been lound to jnchl fully half a ton per acn 
lugiivuu. more sugar than “Caledonian Queen/' ami fully three-fjiiarters oi » 
ton mom than Bourban,^' Ttev have, in fact, been stated to pro¬ 
duce, under favourable eonrlittous, fully 3| tons per acre, the best esmi** 
formerly groani having )ieMcd only tons, so that these iccdliikg atoek 
showed an ineteased yiehi of 37 par cent, 

[<?/, A"etff BuU., ms. 394 f 24^; |ft9l, 10^24; 1894, 84-0f JfeR 

1117-70? Jouriu Linn. Soc,, l&OJ, K^vjtLp 197-201 J Aiff*. Gm. y.-S, Wa!u, 
1891. ii., 42S-n fwJlich nspobtinhetl paper fram Btvm regjandina nrperi- 

^nu Lo Maufitiun}; Bart, HaftL Can^M. TriniA^d, I89S-I900. No. IM; 

D AJbuqitarqii-c onU Ekur-eib Imp. Dtpt. Affri^ ir+ JnAi4* fpampldet m.)i IW 
No. 12 j ir»2, Nm. jo, 1D03, Ndb. 30, 37 ; im Nos. SOL *\ii 
Ind, BuU. {oonnsLaijii^ reiwrta of CaoleroneoK IWW. U 147-51, I @3-4, 
3S0-0 ; ii., 1^33 ; iii,, j Cffkmial BtpiM, Indift, 1906, NV 34 

i.-ui^; BuiL Imp. Jntt, July 11103* SJ-fl; LoLuiiiaziB, Pt&nt& 
-Suffar Jifnn»fxtu444, MbtcIi IDfHi, 154-&, 173-3 i ICWfl^ j4pFi. ^Ynw, W 

fm^y p^Ercfl}; UpiL o/ Stt^nr in Phiiippina, lo Trop. v4j™f., Oct. im 
58^0 : FrwxDflii, Cunrnt iHnul. in Eton. Hot., m +Veiv Ph^o^iK *805, ie« 
103-14 rf *4q i ^larriaand StockdoJc, /fnpror- &7 Arfrrriopi ood HybrifU^^Uion^. Rtft 
Thud Uxmf. on Ornfiit* i’isau&A bv Rov. Horl. lOOfl* 310-W : 

re .SH^?ar PiunU^m (iiiiu«l by Imp, Dopt. A^ W. lUOCL] 


Cuitiva- 

tfon* 

Cam to 
Acm 
1^041 r. 
to Cam. 


Ifi'ill-iB Afnu 
HfetiiniKL 


YMij Qt 


OndMor 

Oaw aqg4r. 


COLTiyATIOiS. 

Area Aitd Vl^id a/ Su^ar-cAitc And Suj^Mr -^—There Lb perhaps nfi 
otter aspect of the sugar industry of India regarding whieh more obwcintr 
prevails than the Provincial and Imperial averagoj of yield of cans to tke 
acre and of sugar to the cuiie. ^foreoverf returns are only available fcr 
aix of the proidnccsi, tbongb these embrace about 9*5 per cent, of 
sugar-cane area. The pm^4ne«i covert by the ofBciul MeHiorotidsi 
isaued by the Dimctor-f3aucral of Comnicrrial Infelligenee. arc (1) BsP|*^^ 
(2J Easton Bengal and Ms^m, (3J the United Provinces of Agra M 
Oudb, (4) the Panjdb, (5j the Korth-Weat Frontier Province and {d| 
Afadraa. The areas omitted ttre (7) Bombay and Sind, |8) the Centnl 
Provinceis and Bemr, {^) Btirnin, and (!□) the Native States. For tb? 
past eight years the hrat six provinces have J^hown an average of 3,307.^1’*’ 
acres under the crop, with a yiM of 1,988^211 tons of crude sugar 
This gives an av^erage of PI acres to the ton of cnide sugar^ of ^uiy one toa 
to the acre, provided it be accepted aa oafe to fren^e any such estimats- 
But it muat bo ol^rved that the emde sugar of India is oEdinarily a iinif-i- 
inferior article to tliat indicated by the estimates of sugar-production ju 
most other conutrias. Thus* for e^rample, much of the im^rts by India 
from Java are considerably below the Continental standaTO, To correct 

93S 





AREA AVD YIELD 


SACCHARUM 

OFFICENAHUffI 

Oulti'TAtlOIl 


luiiiai) ratuma d( raw ?tugar hi to the cryatalltscc] ftttkk, proportion w 
or 3 raw to I rcfiuBd fiu|ja.r. The liwlian yield of rune to tlw acre 
iloca not oppptir to be ex-'er published^ so that the rplAtivu merit of the 
lj 4 dian stcKct to tlmt of othei countries canuot be asHzcrtiulied. 

The rane areas o( the omittod provincp^ (7 to lO itielusn'e abofe) 
c^n be Ascertoitied, but not their j-ield of ougar. In 19i)3-4 and 1904-5 
these eame to about 140,(X)0 iirn»t »o that if that area be added and th« 
proportionate figure be worked out for t he out mm, the rwu!t would not 
miteriully diftturb the coleukttooa boaefi ou the ax pmineea only. The 
ftri-a returned in !B0&-6 as under cane in the aix protincffl! woi ^,n0,80l> 
acrea, and in 190&-7 wua eifritnateil at '2,348pS0d rtores. The EiscerUined 
)ield was 1,725,300 torw iu 1905-^, and S,‘223.400 tons in 1906-7. The 
Aijricuhural ttiil further show that in the total area for 

ali lutlia under augar-cane wa* 2^541,470 aerw ; aud the 5 ub*?<]uent figures 
manifest a ahrinkag^p right down to the returns of 1905-6^ both constant 
and seriouSp though the improvemeut m the aDceeeding y^ar is more 
hopeful. This may be eiempUded as foUows 
Actf#. 1 


1,01^ 


Ckmtn-Uat 

4lCan- 


I0W-! 

ia9i-2 

ia»?-3 

iflfta-i 

1004^5 

iftOT-a 

A^ivage of 
8 jeara s-— 


SptOOpOOO 

2pT0^pWO 

2,8D7hOOO 

2p7fri*000 

2.P30,<J0O 

2.05ip000 

2.648pCH» 


S;8]8p$50 


l^fHi-inoo 

inoo-i 

lfWl-2 

1SJI02-3 

1U03-4 

lS04^fi 

1S03^ 

of 

8 \Tsan :— 


Acw. 

2,7fi.7,000 

2.0B3.(KK) 

2,:^22ptKKI 

2p474,0iKI 

2,358.000 

2p290,000 

2.344800 

a.llOpftOO 


M39JW 




■■ ■ iOl 


Thusp oceordiDg to these retiima, the area tof tbe eight yeaw preceding Influenee 
the enacimeut to couuten'Hdl bountydod sugar in IJ599. showed an annual 
average of 2^818,250 aom, and for the eight yearn anbsequently, of ' 

2,429J<]0 acres. But it is posaible these returns are not very acourate 
for the provinces of nimor production and for the Native States. Thoy are 
po-wibly low eatimataSt but doubtleos are reifttively correct, and there¬ 
fore would Seem to justify the opinion that the HUgar^cane acreage of 
India b^g for some vc^ats past steadily manifested s contTacrioft* 

Turning now to the provincial returnap the United Pto^Tnees head the 
list with 49 per cent, of the total area, namely 1,228,900 acres in 1905-6 
and 1,386.700 in 1909-7. Then lolloa^ Bengal with 19 pe? rent., or 
apptoxiniatelv half a million acres. Next Eastern Bengal and A?wam 
with 112 per cent., or 201,500 acre's in 1905^ and 199,900 in 19f>S-T. 

The PatijAb. 13'7 p&r cent.; the NorthAl>5l Frontier PraviiKfl with 1 per 
cent. ; aud ilailras, 2*5 per cent, of the total IndianareauTiilet sugar cane. 

In the North of India and in Bengal 20 tons of cane per acre is eon^ 
sideretl a good crop, and an outturn of IJ to 2 tons of per acre is 
obtained. Id peninsular India, where gugar-cane k tsteusively grown 
under well irrigation and is very highly manured, the product is much 
lugherp 6,000 to 7.000 Ib^ of jtiV mx acre Wing an ordinary' ontturm 
With vetif" careful eultivBtion and nigh n’iiflnuring> even double the yield 
has bc£n obtained ftom soft vUTietiesi of cane {Imp* iii., 41). 

Mollison and others havo often said that lh& experiments conductcil at the 
Ciovemmeot Farnis haiiX proved that augat'catjie can be more iconomically 
produce^l in India tbnti in any other country in the world. \Vf. O'Coiior. 
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iri«ld in 
For9i^ 
ConntTi«fl 
Cum. 




of 

lUonJAChirt. 


Coot of 
Frociiictfon. 


Beet vtrsus 
Cane- 


Anglo-Jndmn April 1^03; L^ather^ Efftci of Ck&n^ 0 } 

on Juict of Joarn. Ind., i,, pt« iv.. 412^] 

I^cturn fn Fore/jfif Coantrios. —With regard to the yield in ollifT 
countries, H- C, Pniueti Geerdinp3> Directcr of the ^ugar Bipierimentil 
Station of West Java, gave the following yields of cane to the Attt i—in 
Java, 35 tons ; Ln Sandwich Islands^ 33-1; in Kgyfl, 22 ; in Quw.-.tnuh 
16 ; and in Japanp 15'2. Held of sugar in tons to the acre :—in JapiOt 
I'l I m Queensland, 1'3 ; in Eg%*pt, 2'2 ; in Java^ 3 6 ; and in Ssinlidrli 
Islands, S. These resuEta showei:! tha further fart, naniclv, tons oE m\t 
to the ton of atigar :—in Java, 7 1; in Sandwich, Egypt, and Qucen.dami^ 
each 10 ; and in Japan, H'J. 

Thus there wDidd seem a wide range both in >deld of cane to tlw 
acre and in the amount of sugar aSardod hv the canea produttd. Br 
high cultivation the yield of cane has been inunonselj inrrea^ in xh 
SandTrich IsLands, but it wutiM seem aa if the lower returns in QiUrtfiJ- 
Iniid were cotnpcns&ted for by the auporior nieihotb and apijliances nseif 
in manntacturc, etncre the cost of sugar-prodnetioo k Ln Java £8 l2i. 
and in Queensland only £S and this in the face of the startlEiJ^ 
merit of the yield being 36 tons in Java and only IB tons in Queeuslatxl. 
Queensland k thus able to produce sugar at approximately the sauu? pn® 
per ton as Java, But this rjueation of coat of production manifests a Tfid# 
range* Thus it k £8 4 j. in the Sandwich IslaiuLs ; Egvpt, £9 lOi- ll^?. I 
Barbadoa, £9 fJw.; Trinidad, |10 m. Ud.; Demerara, £12 1S«. IW-I 
French Antilles, £14 6s. Srf. ^ and the United States, £18 I8s* 6d. TW 
were suaiw worked out a lew years ago for the countriea with a gold stantlcLnl 
in currency, but it may ]:icuii.cful to atld similar figures for the chief silwp 
standard coutltdea:—Mauritius, £6 2#. ; Philippines, £6 16s. 11*^1 

Japan, from £13 5s. M. to £16 I6s. lOd. ; Argentine, £17 I4r. lli^. S ^ 
Brazdl, £22 Bs, ll(f. 

The 31anchcster Chamber of Commerce Record for (kh 31 

1809) dkctlBaed the yield of beet^aiigar as coQlipareiX wnth canc-a^j^r 
the acre, with the fallowing resulta 


Oormnny 

B«Ft-Bugar, 



.. 

- ^ J^TI tons. 

Hfiwtiu .. 

3-a loau. 
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,, 
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«l 
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1 m .. 
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.. 1 -24 
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QuDOtlBllUtid! .. 

I-g M 
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.. 01*0 

if 

St. Lueiii 

Trinidfiid 

1 75 .. 

1 ' lM; I. 


Martineau gives an average of 2 tons p^ir acre as fair for all sijgiir<#iif 
produetion, a result w'hieh, considering the iniprovemeutfl already 
in the stocka and metho<ls of manufacture and in the po.Haibiiiti^ of ^ 
future, by no means juetihea gloomy forebodings for the 
planter. 

[G/, BcMird 0/ Joum., I £Ki I, vmiL, BU j . Jourttr* 

vuL, m s loot, ix., U; /rtij, BuU., IWH, ili.. No. J, 40-65; 

Nmtil IBO^ 17 j U:S. Btpt. Agri. £rpef. Siat, Bee-t 

3^Ah; .dnunenn Gar^tn (OkciuMci iho Mawfului i-jeld ol LO toni of ** 

0C«).J 

ICanurea. mASvnES aao mAnviriyG op svaAH-CAB^.—Lnath^ 

i.p pi. L, t3-24} dc^ik with the subject uodcr tbo folioviaj;; Bmapg odwt 
hilt<Wj, the dotnnmiM of tho pUmi from the Mih and the mmiufO* 
to iiKMt ttiift fltrain. Mo ffiiggEHit# n divkioo of the maziiirfiB into— 
yard, poudrettn, and fUli numiim; Kcond, oil-cBk«; nfiJ fhtrd^^ b<in» 
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In^AtkH. 


Trt pi-ffi[hp . 

T^i DtnAlnff+ 
EirTMt. 


JfinriUta 




find Aesam. 

JLtbm, 




ih^V vii ^Aa™Aoj.u, tHKafti. (3J /’«gn and (4) Fmiu. 
point to tho .iAoHii#Aara ii*tlTO bnt jjiir-producing ciww. The crop erowt 
on plfijey iitKl lojiniy loik, blit n mistive of the two |« pn-fcniiil*, ifi&l it*i- 
tlmi the but cjuiea are foiHid at the junctioti of old etid cow oljuviA on tL cJ, 
of ■trnuuj nnti rivuleu, where the aoili are rtnl olny Joew*. rich in ma«ri| ,a^ 
Ad tna IH nil ektuiiotuig it u isovw ^wn oa the wt-rmpi vBftt: */tw 
y™ crop* ir mcjHt TOmiuflnly faUawi ara putflie, muitturd^ pfhtata uf im 

p*d4jy^ Th* b^i Iudo for hmyteiin^ Augfir-cuiD ia Cfom l>mmheT to FtftinMrte 
Iin^i tiift moat j^voAttiiii* for pEoatin^, ihc jiioot h cf Fchniory. 

Ja l^wor Bangui tho Jjinti i» propor^d bv frtfquEmt ploTLgliLTkpn frory iho 
ot Uctobw to the nuddlo of Joniwu^^ In moijt plnoea it- ii atw ma 

d«p etiJtivation Ii eorLsidored ea«ntJoi WiLn the mil hfUf bom t ^loroufthlr 
broken up. It iH h4Am<^i?d aoverol limes. Tlio fieJd ia iheci divided into bt 
di™ig bnSfld toetsohea, slantipg from top to boltom at iat^rvnla of 4U f»t. ibeii 
mbdjvidod hy cjwii ironehea 7 frrt apart, PitraJJcl furrow^ at intersati ui i n, 
K feet, ^ now drftwn nlong tho and aibeake put int<i tfiMC. Tlw pigti 

ijcn and eikno euttingf placed IrngihwiK in Uio furroifrfl and cavmd 

isp. Tlkc^ ikTO to)^‘n either JruTrt mtiro CAnra or tho topi of Cftaei. Tim 
Jatter iBy«teia m ariid to ba that punniod in the Bard won blviiLoii, whikl Ih*/ 
I Conner ^ adopt^ in Bdior and Ba^icm B«i]^L The cuttings are pt^vkialr 
prepared by having ba«i kept for a wook or ao in fl cool pit—layers of rana *itk 
betTrE?en+ SullHioqiJfiTitly tho l&cd in rotaimed. in a ifliii^ 
POhdition by artifleiaf iirrigRtiDn+ generally given OVery fifth day* and when thi 
vnung ahoots have como abovo ffronDid», tha iurfoao f* well watered; ringl huai 
l^tweea the furrows^ After^var^' it B Oeoasiond ly inigated and hMcl* tbejd«li 
C^ifig eartlied ttp Itm ongtnaj fnrrowa art OOnvOrtod inta ridsrcac iSnnn p 

the ramv sea^n tho toil ts k<mt well drarnod* lotMW and tree from wcoda. FWH 
middle of July to tho middle of Octuber ttie plnnle are tkd up m dtaupa 
Tnftf dead ]eAv«a are mnoved, and od-caho apphod }U a top lirowing, at ibftiWti 
of i to 5 ^uiKla per hf^h*i. Tho rrop k harvoated from the roiddJo of Dwamlw 
to tho middle of Fobruary, 

^ in ^me pinmft, eapwifiLIy oo tight soile, water^vhiuitLtili ar* not nuido ei ihf 
tunr nf planting, blit tho kind is BEjuiply tlirown up iti liifged fiv^t ^he euttnip- 

Again, ni'i'i^cu >1 ___ _i._I ■ ■ ■ ii-iT... 


®*^^^**i after ife'Hier-ehaiuTeri havo t^n luadrT ** doeoribed aboi'^ 
liolflS nfe 2J fcflt in diameter and 3^ foot aport, ill Linoo 1^ feet from flH» 
nnotljrf. One mitting is put in eoeli hole udth oibeako nrtd watoTr and tiM 
eovererl up. T|ii* ie known im the Mautititia iyatem, beCAW ioppcwed to twlbt. 
iMthoil mloptt^ there, ond in India u mantly lujed or nnciolatihg ground, 
the fiirrow la &ald to be Iwet wlwre inigntion is itN^uirtd and poarible. 

mukerji ^iin-atoa tho total cost of niitivatian at Ra. idO an aero. Ub 
■ fcsTjmwrfrt&l Aim HcpoHs have investigated mAfiy important iBaui4, rkH 
ns the yiflid of augrir with fh* varioua mcvt: of enna, the ndvantagea or oditfwiw 
of mtcjon-iBg, end tlie erupiorny of propiagotion hy tops In pla« of low* 
Ciltlinfl^of the matuis eanr. [C/. $mi, hpi, AgTf. Skil. D^VsK. 

33-i * dsrrr. iofrfWojpT^ pL TlJ-SP ; pE, iL- 37^41 : 

f+2-fl: Voeickrr* /fnprtpr. ^ 

^andioot /iwf. Agn^ J» 0 f, Sil-Utt, 33 ^ 403 , 40 JS-a ; m euXLcfSvSwk 

iWjJ i A^Uai/^ ^ept, IJHJ 1^2.24^5. ote^; Hoy. Cn>f« 

of 1-3111, JflOilp Wilkie, ^vgar CfnJM C^u/ii'ooffbJi /flAfliT* in. 

IjW, i.p pt. iv,, J22-S : af Land JIk. und Affri- Bmff. t 

rufm Bra^, ; JF>Mniraoti, lyfNJ- 7 , 4 -ID.} 

BMstem Bt^n^aS af7d The arefi tmiler alignr-eaiie for 19W-JI 

m proper was 44,8G9 aorcs. Tlie Wf^t onlinjirily ocniF Mt 

SylliffC, which had 20,fN>} nercfi; Sibjtrigar^ fij935 acres ; Ca^har, 54® 
Lnkhimptir, 3,733 nn:res - Kimrdp. S,6SS acres r Parrang, 
acKSp cte. But sinco the wporatioii of Bengal, 14 tTi-strirtst fonrtfil? 

^dthin that pro^doce ftie now' retimicil ujhi&r the new pro'iTfi®* 
df R&steru Bengal ami Assam, and kter Btatiatics accordingly 
an apparcsit ptovidoifll expansion^ Thew In 1&O5-0 the esrirMted 
and outturn in the new prot-inee were ^201,500 acres and 133,500 tota, 
and in 190fi~7j 99,900 acres and 133,5lX) tons. 

The folio wing rnfomuithm regjitdmg cultivation in the ttrahiuftpuErt viU«y ^ 
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Kb^tiuftei] frfiii'v %hc ii47COLmt by Df. E. StiU^k. A lixjjEiy Aoil, wLih & %ht 
ulnjixtEir? <>1 wiiJ. if ittv^ euitnllt-. It mmi ba high twy^md tho m»rh <Kf 
inufidstiMhi KAvoLirltfl njrts U?j\ of b. mAnh or tJw: TemnkM of ft riyer, 
'tihfl [legm of luiuiufiftg di^njdji entirety upon the rai^V EibBaiu and inchnntLon, 
Ptote in the vidjiity ol Drfiitr» o£ cro^-ded popldutiemi nrt finely inanurisrl wilh cow- 
Mud enudH?rl tDiuftEud vrvd, both befom ftni.] Jifter plnnt-lng willi cane; on 
other handle in tnor& rund Iraelji it nm\vm no imnuro oxetrpi Uie 
ul the graaft And we^dn r^kod H>nt of ttw anil luid burnt. Tlio bwt rnno i* tliiit 
raked on virgin ioii or on oJd ImHohu. but Innd frotn which a crop of iniLEta.rtl, 
puhOi or Mumincr rice (rSAn} hnn been hm token ia MometizEkn profenra. A oecond 
i^p of cftur^ imlcw rotoonedp is ne^nr token, but tJ‘ir land k left foiloW fet aeVmtL 
y^ua. tVoate or fallow land la broken Up kl Oetobrr, then kft till JnlUlftTy or 
"Pcbniajy , when ploughing olMtttrkhd m wntmiiodtiJJ dinmiddloof ApriU Ttio field 
a then (livjdEM!l iikto atripa, ^ to I ^ fret wide^ by dminn which ooEumunicoto wish 
o ditr|:i Murrouediz}^ the deld^ The cono-eeto are mvariohly the topmoot joint#. 
From the haneot oeoaoji In time o£ phintmiz they ore kept la n cOol oOtl inoiMt 
ipot, pLaoecI in n hnH-upright position, in grotnid wUi^h boon tkunrd up by tJio 
hoe, the beda of cuttiogM lieiitg eovrrwl a^ith riC«-fl(J^w or plflzitom hav^efl and 
Woirmi if the woftthur be dry. The tiny oby«n for planting out* ptoncrally about 
tlM mtdille of May, tnu^t prfH«dcii hy ouffiiheat rouL. In an affioUl publionliua 
nn $ta*Qiu 0 / S^win^ attd itiapi*ig af Crop^t, isfrkied by the Rj^porler ua Ecunoudy 
Product A, trnno ia fipukon cpf <u planted from A priJ to J UnO, Tho ]n>'m aro pimped 
1 feet ap^« in trenches 3 feel diHlanW and tlKwn ruit ftt right angle# to tlw drains 
tlmt diviEle thn tkid. After plnnbn^. n litttfi BOil+ often uiixcd with eow-diing, in 
tighlly »eatten*d ovfir thenu Hm Md i# then weeded and tho soil omunLl thn 
yaimg ojioct# lightly- Mtirtrd vnih the spade or hoe, n proora# wbiieli Id repoatrej i^t 
ihort intervals during bright dunay weather thrdughOLit May aiKl pftrt of June, 
sod at the juune liiti# manure may bo nppiird. A few luoro woedinga oro given 
Miul the earth from tho ridj^ ia heaped about ths roots of Uio conea in the trenehc# 
liU ridgei and trench am roversod. This gooa on tiU the middle of Auguatp oiler 
whicii work stops for about a tnoftth, A final weeding and aartlung up u than 
jnt'ei:i+ in ^Opicftil'^rr ur October, whea tho cone# ore t i ed together in clUftOp# by tlo-- 
lOftvra atripped oCT tho iowur porta of the Etrni#. Cane harvest, ms # rkilo^ doee 
Oi^t begin, til] tlm vrinter rt^'O bos bceo renpnh that ia, tiU aftsr the LiSth of January. 
Ths opentlouiii of ratting, erufihiag, boiling, OtO,k arc carried on aimultanooualy 
fretft this date till tho end of Miuvh, Of ovafk beginaing of April. Tho Sanu* *Pfl 
rut dose to Ihfi root, the tops lopp^ oR ajkd reserved far layenh and the atalks, 
itripped of their leaveSi arO bouitn ia bundini and cjizried to Ihu null. Fruiu on 
estensLi'o eerie# of erop ol^pcriiitLt.'ata^ performed ^oni lS94f to IfKkS^ it w^ould 
appear tlist the yield of enna to tho acre is about ]Q lOlM and that it mquireig 
HDQUt 11'b toEid of HMn# to oRord one ton of £rn^- 

A xTT Lulii prupariiott of the jurnniit crop k iria.tH>rifted. If this ia done ihoatnppefb 
i)fl loavca of thfl praviouN crop bit left lying or th« f^^d tin Aprih wlien they air 
^^urnt, and a znanib later, wboa tliO youug alioota begin to appear, the crop k 
boed and manure added. Such A crop ia rmUod murha, and k linrstwiod ooHler 
than th« piher cFop, vis. in ilH- begimiiog of JaniuLry^ [C/t Alkti, AsniSr il'ial-i 
fAc,, 1SOJS (Caclinr, SyIhet, Ooftlpftrft> tta-) t Crop Ekper. J?cjPk., A liMaM.] 

Utiiied Frtjvfncrea,—O r th^ awiB|fe of tlir fiv^ yrgia i^ndiiig ISfM-ij. 
it is m&uifefltiH] that the area iiruiGr augar-caiie m theJe proi^incfiA amotiptcd 
to 49 pitr cent, of the total upder sugar-cane in British ludia. In 1905-^, 

artia, EtccordlDg to tho ,.J.tjrricifl(!urdf Si^li^ticSr waa l,2^,7llli acToo, viz. 
9^,350 in Agw, and 2&&,34i6 io Oudh. Tho yioJd was returned oa S«^,000 
ton#^ thoughin ID04-5 it waa 1^1^3,400 tolui or, say, Orto ton to th* tet^, Im 
A||nTt the acreage in 1905-J> in the most important districts was as follows : 
^Meerut^ 10S;@54 ? Gorahhpurp &3,590 ; Bijnorj TT,T03; Ai^mgath, 
GUpOfi-S; Mu^fiariiagarj ^ Baati, &&,123 y Bardi, 51^155. In 

i>uclht^Fyiftbnd, 4^J5T; Kheri, 41,mil : SitapuTp 33,20i ; HombiiTiki, 
3l,69j ■ Goii^p 27,305^; SuJtAupur, 22,5@<}. Thu jFimo/ JU'emoniflifiriii 
of the Comin«£cial Intelligence Dcpartnient for 1906-7 states the area 
yield for that vear as 1,306,7<H) acres and 1.2fi4,000 tona* 

The nee# of con# grown in Ows rnilod PTovnicM tinvo already heec 
coMified^ w^th referwuro to thftiT agrieultar*] ebjsmctra ozhI prapflifoa^, inJo 
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lhrv«th|i^wld-Ev|jiic>nfi, knnvi'n ob uM, ^npid mid paitn^M^ TTifl mi^thddi of fulti^Tir 
til Km for t^'n nre l ]ie but dittpr ^iThawhAE in tb9<»JKi of pauitt£| iun^ 

At^wrdiltg ta Hojyid ^luhnnmifMi Hadih front whom tlie prirtiititlnn bm idvra 
hnvo li«Pn mftinly deiTvpd+ tho crop Ib ^^rowm iindpr throe diffrmit n^f 

t'^Jn ono, tho IiukI is kept faUow for a whole ^T4r folkdwifij^ the 
miidvfij of a npnn^ crop. In the second, n winter fallow is lilowed After m nin 
or an aiitiimn (ci^Ani) crop. In the thirds the ^rotiiid li prop^ml uu! 
mne m-iwm immcdlatoEy After a spring crop Ime Ikhti otenred from the Luid," TIhk 
liepofid pystom ia- that mont commonly piirsiiod, especiady In oanol-irngAled Af^M, 
ITndor the firsts ploughing Cmmmencoff Oe noon m the raiiu have set in jumI u 
rontlnii^d UU oowing rimoL Undw tlio second, if Hegiiw sonn after the nin or 
tho autumn crop hna been removed^ tiie Innd b(«nig Watered if neoniiaiy 
admit of ploughing. The nttmbet of pluughingA VarwM from fifteen to twnnlr 
in the wetrt nnd from twenty to forty in tlae erwt, but when ennr Ii4 
immediately ntter the land fine been cie*rei:i of n ejning rrtfp. It not fjtnjghed 
more ihnn five times. After c^-eri' phtughing, t he land ll wcelhd, Miifiure ii 
Luiiolly applied before plan ling, end incorporatdul with the imiI by plonghinj iiL 
C«ttleH;kung or farm-yiird manure is i^emtnl I y tli*ed^ amd at tliifr rate of 5WI to SOJ 
inaundH nn ncre. In the eoUt^ Oamn which ate mtimded to be cut up into “wtn 
ore left ntondrng in the finld. A day or two Irf-fore plant Eng the canrn tn cut. 
stripped of their dry leaves, and left in water nvt^nigbt, Tkwi^ then ehepfMil 
into pieces, each pieCo Lwing about 15 inrbcfl long mul cnntainirvg thnse le 
buds. In the west, in the Rehllhhnnd ami ileeriit Oivkiiuna, tha top euttpaj fifw 
planted, which tunoiel of a portion of tliO top green Isaves and a few of the iirow 
jointo. These CJtlingft ore buried in a eorjver of tho field and eflvered l^fiilf 
w^th earl]I, n inyef of \mvm being plac«l ahave anil iindcmesih. Ev«y 
fourth or fifth day, water Is Jprinklod over I bom to keep them mo^t- Oti tfe 
day of ploughing, they are dug nut snrk removed to tlie field. If tlie mrKisticrsffl 
the field £0 not Silfliclimt, the Icwrvd is winlly iFTigatod before plantings 
the sets is done in the following way, A firnt plnughtngis mode ^rsllsl lotw 
side of the fielch but only just arrstOies the soik* and is fcllow'sd by s seeoal 
which deepens the furTClW^ A msn then pU™ the sots along the furrow tt s 
distance of aljout one foot from r^v^h other+ A third ploiigli Isrings up the jwf 
oiul cerors the seta wiipi enrib. _ u 

The titne for putting the saU tn t\va earth variss fruni the midde of Fcbm^ 
to the middlo of April. The erop is watered three to seven ti mes between pksnw 
amd hoi-vesting, and in n dry year more is nscessarj'. Four or five days sJ™ 
planting, tho first hoeing it doiw, and after ev'ory watering two 
^Vlim Hi* plonts are very young, earh hoeing li« followxrtl by EevelLirig me grj^ 
and after the commeneement of the rflins^ or when the plants ar^i skioflt - 
high, the hoed field Is agfiSn lev^ekled. The number of hoeitlga varies ^ ‘ 

In t|so west mul parts of tlkfl Uoftb, f lie cultivators grow' A ratoon crop, 
piri^ To propagate tbs pdhr iirap^. tlm roots are left tindlsturbetl from the t^ 
of firat cutting* and the stripped leaves of the first j'lear'^S crop era humt 
field before the commencement of the rnins- After the miufl hovo Bet En 
young shoola begin to sprout* the fipJd ia ploughed Up, She fiu^Sffs 
inoh 4 ?a apart. By the middls of Nov^ember the crop is beliovotl to have sns*^ 
maturity and to bo fit for crxlsbing. Ordinarily^ bowCv*f, the miltivtltor OoSi 
comn^enca izancFcruahjng till December. - i Icr 

Tha cultivation of tha variety known ns puiundd., grown ftJmcwt jj 

Dhnwing puTpqsc«t dJEffwa suniewhat from the above. Bi'-fors pkuttingh tbs _ 
dng up one foot deep and the sets are planted (Mirlicr than the lime *!** , 
since t ha aooner this vnrio^ of ennti comes into market, the hjgl’^fl^ ptriiM d 
The method of planting is oomewhat different. Tlio sets in tb i* ease art ufepp^ 
into fiuTows betw'esn ridges into whjeh the field has btWll preldonsly laid flat 
ore covered over with earth* the fiirrciwfl being 114 to 3li inches spoft sns^ 
difftonca between tb® nnltingB about 2 inches. Poi^trattc Lrtfltissd of I*^'- ^ 
manure is in this esne generally applied* at tl» r*tO of fMM> to SW 
acrUf or about llines times sa much os in tJio former OfOW. 


aerstf or noout inres times sa mucii os in um lormer onsex The first ^ 

JLS Soon ofl tho fond pets suiOcicntly dr^' after the sCCOlui Wftteringr TJsja« . ^ 
WTitcrad again, oncTsubai^uently tho ridges nrO split And tine ^ 

diinded into ImgaLiDa-bads^ iffiemgsand wulcriugf oontinua tiJlfhs ^ 

the rolnfl, snd; in Jcily nr August the plsn.ts ore osrthsd Up* t 

waterings inrioa from twelve to sevanteeu during Iho pcrttul fli growth, 
itiimher of booings troin flvo to mvaiL 


tb* 
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to X\^- »aaoQd+ iho oomnionwit inOthod, and hv HtalfH tho loweit^ tKal tvr 3lic9TUti 
Pi vision^ Bt Hfi. ; Iho hifichtiit, ihat fot Bohilkl iBnd, At ^ 1 prr rtotv. ^peAking 

<if tb# /inuFuffS oAiiH), he fivfii the tot*! c«t tu lU. 157-8 per twre, [C/* Duthks 
end FuUrt? p FirJd and (lardtn Cropt^ 188!?. JS5-W8, t. ii [\\; i>*>JL R^piw.^ 

U. Frer. £ i^tareland, on Sti^r CuR-* 4. xii-xsiL ; B<pi. On 

V^tL BiAaf Indigo PtanRrtt lOQl ; Hadi^ Su^ar Induil. in U. : 

evill, Gcr. U. Frov.^ 1008-5; Moreland, Sugar lndii*L in U. ML Agrt. 

i/airm. ind.+ l!M>7, iL, pt. i.»L5-£L; Eirptr. Farm Rrpt., CtinCnport.] 

P^njib and Narth-Wesi Fmnftor Pmv^tnca.—In the :paiijAb, 

for the veAt 1905-6, the a eta UMtler 80gAr-cane ia given in the 

Panjnb ft* IISJOO Bcrra^ nnd the ™kl 80,&83 tom^ while tho pro^ioua twLl 

year was 325,300 acres and 23Sp300 tons of ydr, or about thrccvfonrtlia of a 
ton to the It haa to be home In mind^ however^ thnt in many trarts, 

specially with considerable Muhammadan popalatiomiT tane grow-n 
largely, if not mainly, for eating pnrpos&a^ and not used in the prodnction Eviibkc«jKi^ 
of i/nn The more important dLstnet area,*^ aiay be given fop 1904-5+ 
tianielvp Gnrdaspur, whinh had 51,590 acres; Sialkot+ 5-4,919 acres; 

Lyadpnr, 30,67^ acres; Jallandhar, 27,797 acres: Rohtak, 24,434 serM; 

Hoshiarpiir+ 24,021 acres; Gujmnwal&^ 20^492 acres; Karndh 19,5^ 

acres; I>elhip npalo acnas; Amritsar, 16,545 acres; AmbaEa, 15,fi70 

acres, rte. The area in tho North AV<ast Fmndur in the sonio year was 

26,005 atfes, the great hulk of which is grown in Peshnwar, lS,4l i acres in Frontier 

the year in question ; Baimu+ 6,367 attc8 ; And Hamra. 1,094 acres. The Province. 

am and prodnclEon ill 1906-^7 wore 257,600 acros and 2]2p30C! tona In the 

Pan jib ; 26,600 acres and 32,300 tons in tho NorthAVest. 

Tllfr following ftpp]w« paiti^arSw to Sialkot, oik^ of tho Ifloae 

hxiponam nugnr difttricts of tho Pimjab ,ikiul is DbotrEkcted from i1i4 acooiinc givm 
by Ihinlop-SmlUi {Ocz. Stalks. laftJ-5* 114*flj. Tlio land which is to boar tins 
tmp must bo frequently ploughed. In Sioikot the pn^paratory ploughlngii viuy pumfitOiisfL 
from ten to Iwenty, ond tho proiiiid li oJway* nusjiur^ Cnno \3 nav'er KtrjWil 
b^m Faeh year, when a Bald is about 5 pw cent, of the Hlolkii ftro 

carefully BclccEed imd cut into ImglSu of about U uichca and biirioil in a pit, 

They Are nndy for plonlmg in obout three months. Mlirn tnkofli out of the pit 
th^ ato plnced lengthwiso in the jrroiuid and prrwoii <liOWfi wilh the foot. Tho 
ptiimd bf^ng sugar-oana Ilaji to be kept moist hy stoady irrigation when then lnttiUM. 
a no ratiir But unirrigaied can# ia generally superior to that grown on wull 
laAda. Planting usually takes plan in Maroh^ ^on the crop ripena, it must 
be imdesi about five tiniea. Cutting hegiut in Dwambar and gt»a on inter- Haj-twh. 
mittetirly for alwut three months. The quality of rane depends twy much OH 
the scjii which bcarifl it. The best tftiw Li grown on the rich dcu-p Soils kit Hayo. 

The h^l^hly manured fields round the vfllaga aitea boar a poor olflSS of taiUV though 
the outturn is wry large. 

yrhnt the cane is cut, Iho green tops fdj or pdmfl are broken off and the 
‘^esthi of the stnlka ore stripped with a sinkla. The ffiaLks nre at niuoo 

fankid to the place w}-i«rotliepr«hjia been scL up^ The ptnaa aly of two kinds, ETrrwwd 
Worakn and iron, Tlin former is a clumsy nuncmnn, aoiik in a pit. Tho caca^ Joka, 

■talks are made up in bundles of flitcen tu twenty-ffve and paaied through and 
throngh the praaa asreml times. Thd juice u rwei^od into an earthen jar slink 
in the ground. The iron preei IS mneh simpler than the wooden, and Itamls 
Aba^'e ground. As soon na pOHible after extracticrkr the julcO id poured into a 
large ffat iron diidi (ibridA]! placed on nn earibun oi'en, and boilod and itilTUd for 
to two and a half liouTf till it begma to ooagulatc. Whm. th* nws is ready 
it is poured into a hole in the ground, wohdly prepared hy plasti^ring 

»3th clay. The liquid ia then stirred for some twenty mlnulea till it hardens 
*Bki cools enmi^i In Iw rolled into baHa. (f?/. J>i:*#. Gaz- Pb. faspocialiy C^ujran- 
^a, Rawalphuik filtuhpm-. Mirntgotnery and Jfultan^; ifepf. m Land jRa?. 
drfmis, Pb.^ 1891. ix.+ app. B, 111.] 

Cenirwl PrT>vJncas and fiefisr—Recent returofl of the area and yield C- Frov. 

■re pj)t avnilflbie for thcM province*. The totals lor 1904-5 were 21,399 
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acres in the Central FroTrincea (1^,001 irrigated, 1JS8 nivirngat^ih, ml 
2,076 aeiea in Berar, Ths diatrirts with largest areas on? UBilallj bs 
follows Cfentral Provincefl: t Ohhftttisgarh {Snmbalpnr and Bikr.paj), 
B,730 nenes; Netbtidda (Bctul) 5^32-^ arm ' Nagpur (BUnndara tsd 
Bakgbat) 4,910 acres- Jabbalpur 2,425 aeics; and Berar; BuUstti^ 
922 acres ; Wun, B50 acres ; 342 acres, etc. PftrtictilarE are not 

available regarding the yield of grtSr from tbeao provinces eoUectiv^ek. 
ibv littenm S^tlUmeni Rcpi>ri on the dialTict of Bctul [published in 191111 
* affortis many useful partieulars that may he here nxentiotnwL Tlift 
WA average yield of cane would appear to be IS tom and thfl yield of 

aliout 2 tons (9 tons of eane yielding 1 of ! 7 Mr). The produced 14 
moreover, of eaicelliint quabty and fetches locally about ^ per cent, mrora 
than the average article imported from other parts of Indio. Thm 
results are no doubt higher than those obtained in the Central FrovuiM 
(generally, and even in Betiil the yield of gur ranges from 1.B09 to 5,000 lb. 
Sir J. B. Fuller proposed that the ataudards accepted for the yield of 
should range from 1,500 lb. to 4,000 lb. 

Cane it gicm^ti ittider two quite differait tyjitema, aMrdifkg as ifT^gatiM ^*p 
£ t not titwJ, The only soQ on which it k pwaibb to grow ean* without 
wAtoring is that hnown aa black oottou ion, oiid there iaa certnin smoimtoi Hnwfr 
KOtetl cettft in ell distri^ie in which this Jioil ooctira. UnirriHSted oiuae ispNated m 
November, rNwemher and JaniiwTi-, on litnci which hoa, os n nde, eniojifd a jw* 
fallow Rfid hsi been plouglwd ogein end agoia for the provioii* nitw 
The field k manured wiih eow-dnng at the rate o( SO to 200 TtiautiJft lo tlw 
it being often applied as a top drawing when the yotuig nhoois have 
abovcKground^ Fulverised oU-^o fi ako uflcd In BilB^ur, being placed round m 
rooU of the plAOts at the conwnctieomenfc o| the rainn. An import^t 
in this method of cnUivaling cane is tlio qovcdng of the groLmd mta. 
soon as tho young i^ioots Iiav^ ciime up. This rhecks evaporatkin anti ren^ 
tho loelt at iirigation I™ hnrtiifu] tliott it would othinrwise bo. The^fieki ■! ^ 
and weeded between the rows of o«i» three or four times d-mng Ihe rau»> 
tho crop fa ready for cutting in Novwnberp This s^'stem is known as 

But by W the IwgMt and most prodnotiva portion or the c*ue arcs ■. 

With water and manure, cane can be grown on almost any dcflunot^n e* ^ 
but the klndft inost preferred ore clayey loamH, The roddiah loom of 
is non of the best suited ta stigar-oane in these provmoea. Jlontgurrvcne ( 

Rrtu IJWl-JS, app. i.) takes a Icm favourable view, andissjia that tufi unj^ 

of cheaper aufjars nro curtaiiing produoliciR. He gi^'CS tbo cost of 
B**. Ili4-10-ld and the ati'eroge annual pmliE ae Be. 3S. The 
of cultivation in Betul {abstracted from the ISt^pt. Orl lAc Land Rtv^a l * 

32-40) wfll Uhiatrate tlw method by irrigntiomi TllO hoM in which the 
groW'fl Is divided into se^'eral pSote^ tbroe or four in number, and 
is grown in each In turn. It is CTneraUy irrigated from a hot e«siW^ 
fmiii s liole bciiiie a riviT-bed, Before the laina, manun is laid down in ^ 
#e1cctrd« and during the rains and the iimt months of the cold 
thoroughly pknighedv At the end of I>eoembiir oJf beginning of Jamwuy 
fa divided into numerDiiip plot# with main irrigalion cbsnnjsla betw«n hotf^ 
oma oerDas them. The furTOiWs are mado by a plough with a 
fsalnneil aboveandat the ha^kof thaaJiare+ The "iced**'wiiioh 0011 * 1 ^^° E(ht 
of cane each with three or four oyca, is then sown. The bowiit lavs them 
water-chnimela, wliich hav'o bam pfovioiudy w-ell waUtod* and y^*y if 

by prvaeti^ with bis foot* As soon as the plot fa sown a tii«i 

wfill<rotted Innnuro is obtainablci, it, ia now spread Ofl the hmd. TheyS™|P 
fenced to Iswp DU t cat tie and jac kola. For tho hrat fifteen days it AihlvP^ 

water, but cifLcrwards must he regularly watoHKi. JDuritig the ihswai^ 

part of tho crop should be witlsuut water longer than eight ilaiTiV and m ^ ^ 
weather lonper than four daysL Thraugbout tho monaoona them » ^thattht? 
do but keep down WHch^ ward off ^rtifTfinlB and bind tlie cane# tngetlwr bfcirt 
may not he broken by wind,^ At tlin end of September wnteriOff‘in 
egam, and groat importiuiee fs attsched to the watering; given at thiii 
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intcndwi (crT use iia H«d." llw minting Afitl mrniufACtvLnn^ of comniAnoDi 
in Miuf h- In tho flaow Rtj>^n it M stated tlmt thfr b»t »» iruuie fmitt lygar^ 
caDfr raised on soil ihiLl 1i«v4 fi-avcrf before borne the crop or lj«efi mAnurod. Aa 
t^e land bccomr* inore and inaro with the duog which is aonuolly put 

on it, the ^Uidity of tbc ^ur groduBliy dotenoretsap till it riMtchfM tho zuiri^. 

WIku iho is to tuTTUDd LutogHr^ ihe C4m« ii dug up with nd^iorp paok. The 
Iravet OTQ peeled ofT and the rlnppad CATK It tljen tikan to tho roilL J'ortneriy 
Utt only mill known wiw A oUtnbfeuA wooden itmoEure, hut on iron n?ill ifl now 
in noivoTBol URO. Afi tho ii extracted^ it is poured into Iho o^npombing pan. 
t^'hoaflvnponitjon it ^ninplat^p in about uK hourt the Juioo lA poured into a Wooden 
umigh tiink in th& ground. After it hoA cooled and hordiniod Et ii hung up in 
ololh# to draifv. Bud in o cnuplo of dayt it ready for the in arkot. Fylier, ^ou 
m 0 / ia«if tnidf r Cropt in G. /^P,+1 24-4G ; Land. Rtv. S^r 

Rmipuinna And Cfntrat india,—lhe only StAt€« of KBjptit«.tin ttid HaJpuUna 
Central India for whtftli ttAtiBtica am obtainable for a recent year {li)05- 

and in which angar is grown to any e£to]dt> are GwgHor, 5,221 nems; imlin* 
Jaipur, 045 ncrea ; Bliaratpnr^ 459 acrc^ ; Tonk^ 340 acre^ ; KotaliK 
iicM ; and Alwar, 220 acre*. 

The myutsms oE oultivolion psirwuetl differ b no matoriol ree^t. from thoeo 
ohiMdy detailed in conneeOon with tiio Control Pro\TDcoe and mo PanjAb. In 
tbo Dtftifmarjf fuU piLriiculoru will be found of indivEihlal reportir, but zkOEhlng of 
OAjr great intoroct had «hce been publkhcd. TliO yield of gur would »Onl to h* nl ffif- 
About 30 to 40 niauntlB to the ocro (231 and in soma loodiUsi with good 

block toil and nbi^aiice of w4ieoc {tuah os in f^utcu^nrhl as niutdi a# ^ maundA 
(3B Ewt.) hive hwn rpcordod. Batoon crop U not uncqimnonly Been in th«w EitHnorap. 
Nativa ^tatee, 

Boatbtt}^ Affd Sind -—K^Jga^-can^^ is in almost all parta of Eorabay 

the Presidency, and according to Mnihitnn on a greater diversity o£ Siad- 
mil than is the with any other irrigated crop. Tliic area Lj 

ordinariLy about G0,000 acres. In ltl05-6 the actual area amanntiKl 
to 56,333 acre* in Bonlhay: 2,5411 acra* in Siad. In 1906-7 the area 
was 49,690 neres^ and in i907-^p 4i?^470 acre* with a yield of 121374 
foil*. In Eombav the chief centrs of cultivation in 1905-6 were otrtdiac 
Pooiiap 12>204 acre*; SAtam, 10,01 i Bcjnes; Belgatitn, 9,950 acres; 

Nisik, 5 , 52 a ocTCfl; 3,372 acEos; KajiAra, 3,001 acres, etc. In 

Bind, Karachi, 907 acre*, and Hyderabad, 900 acres. In tha Jfcpcrf 0 / 
fAe iR^ptirliAcnt 0 / [jand Records ftnd AfprictiUtirt (1904-5, 6J, tha following 
oh«ei^'‘Btions occur Tlin sngar-canfl crop in this J^sidcncy ja of sniail 
importance as regard* ama^ but of considemble importance la mgaid to 
value, Tbfi Unitod Provinces of Agra and Chidb bnve a milEion and a twil 
quarter acr^a under sugar-cane, and tbo Punjab and BengEl together 
have an equal acreage, IVe have only »ome 6(XOOO acres^ but while 
their cane is largely grown without irrigatioD„ and, even when irrigated, 
pEodue«« an out turn of not mare than St^QO lb. of jrd per acn?, the 
Bombay cane is always irrigated and prcntlnees an avemg* onttnm of 
1,000 lb, of jijf; with snUcient manure and ^Ifid cultivation, near Poona, 
the outturii is known to reach even 15>000 lb. The rane crop pays a UtvOl 
cotisidentblc part of the irrigation revenue on canals and is one of the 
meet remuueTative investment* open to capital in Western India^ the 
average net probt being reported to be about Ra. 150 per acre* E,xpeTi" 
menu have been in progress regarding the best methods of cultivation 
of this crop for ten years, and important conclusion* havn been pub* 
lidicd by Mr. ^lollifion and a pamphlet issued this year by Mr. Knight* 

These conclnrionfi arc (I| that c^cceosivo irrigation is ordinarily applied 
by cultivators fiom canali; (2J that water to the an^ount of 2j to 3 
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inoh^B &l tnillfAU ftbould bo applied every eight to ten. dajii (tliss 
coRtltmoM now regulate the Irrigation Department); {3} that tk« 

aiuQuiit of nitrogen supplied per acre in manure ehould be about; 3^ lb,; 
{4) that this ran ecoivomicfttly bo supplied by oii-cake:s (this dbuovviT 
has influenced sugar-cane cuttiA^Hon around Poona) j (6) tliii 

the Poona ^yatoin of cultivation in heda ia better suited to the local ctuu 
than the system adopted from Sirauritiujj.” 

Tbo EiJti^atiun of iiigar-cjmo ha* thua been very fully eU»iiiMd by tb# 
Agrkiiltujral autlaAriLiai o! the Prwcieiicy^ aad iho fcllowing u luoinly A wtboiuy 
ot ihoir otwervatlom, drawn for tho mtwt part fram ^CuUiwfi Ind. 

Affri., iii,, 108-81):—^The varlatica cultivated may ba hraedly grouped tot* twe, 
trith autnorOitf gnylationn botweeii the axtreiuea: f 1) thick. julc^^iUifE ki^whkh 
rcouiiv cuploul irrigation : (■?) thin^ hard^ less juicy kiuda whidi require ti^tv 
irngntion. Sugar-Wto iteelf ta almoat any kind of soil if drniiLBi^ ii 

pretioiialy SCOlir^. ao a waterlogged condition ia fntdJ. Tfac seasou et pknllsg 
vorira in dilTersfit locoHttOflr In Ahmodabad, Kaira and Boroda it ii pUptid 
in ^Iny or mxly in June- In tho &urat diftrict, also in Lbn Southmi ^UridiA 
country, roost of the oone m planted in Xovember And but the oeaKm 

tray oxiend ta February In the Poooa district, February and ^Urch hi 
coiwfclmd tlie best montlia to plant. 

According to ^iDllisDo, the cuiHvaticn in tlie neighbourhood of PmeiA » 
fjp'pical of what it should be oloowheruK and ho accordingly (JeKribea It ia fall- 
The best soil i« a day loom and the best preparAtnry^ crop a grecn-mspiin 
of sort (^’i-o^rtiit#^rt The roTi sliouid b* sown tliickiy in or July 

{ebooit Td lb. oced per acre)K and ploughed in when lo 4 feet higb. If tio 
n^anure crop has hewn used, the land ia flowed in lie w-aete during tbo maaHoft. 
in Xovember the fleEd ia deeply pleUghed. And one or two iulMiec|nonl ploughiflfl 
are given in J>ecEnib«r. After ploughing, the smfiWe Ii levelled with A log halTCiw, 
idl clods- broken, and manure appliod. Feudretto Of fami-yard mOflursv abonl 
GO loads or 30 tone per acre, is moat commonly omplcj'od, Uau^ly, 
a anrudlcr ^plication ia given bstore plulting, and the crop ia again lop-drarteil 
in June or Jidy with such nannunM asOAfftor-cike^^flinflUjr-qAlm [ 

(iah manure^ etc, Fiperiinent bos ehnwtt that tlto lUOfft iraiKKrtailt wJWEitWffll 
of flugar-cane manures ii mtrogen in inunodiately ftvai^bio oooditiops. 
Knight statoa that in the case of the Pundia c^meSp ofl much as- JIK> Jb. ef 
per acre is. roqulred t* give the beat OUltUm. The juanuro iliould be 
and csirofuUy Spread, And the land then pleughod into ridges £4 to ^ 
apart. The plough ia noit run oercOfl the rkigus to fonu parollol wal^-cna™* 
iO feet apart,. Fmoliy, thd field is laid out in boda 10 feet square- ^^5^^ ***' 
partmcEkt when complete contains four short lidg^ Alld five fuirawfc ^ Tns e^'y 
IS propagated from seta, thotigh aometEmue in otltor port* of the prvTuirt+»“ 
Gujarat, by planting whole cwooe. Each set has usually three oyea (buM|^ 
mow, and may be IS inoh» to 19 inches lung. One acre of good cons pr3jqi» 
sets for N to 12 acm^ Batoon cons—i.r. eone grown from the coeHtncm^ 
the prenous orop^—ususJly provides tlw best sets, and nmny authoritisi 
iho tops ** belter for sets than any portion of the mature eanCi but accoh^ 
fo MolUaoti, ft hu to be proved whether the tseulting crop is better or 
Ehui from sets planted in the ordinary way. [G/, VrS^ I>rpt- djn- Fxp. 

18S#7, vm. 077 j S40 : 1901. iif.. 439, etc.] Tho axgturto^ 

luing tbt tops LA Lhot they oontola no can* sugar mad that tbo 
whole caiiw for sets a wastofuJ. In the Foonn dlAtrfct 19^000 to 
said to be required per mere. Before plant Eng, wmter Is conduEted . 

in turn. When It Imu partially senk^ Into the Mil the mste are ^ 
bottom of the furrowm and tmmpkd down 3 or 4 ineh» into thus 
dist-mneo betweeu »ti is about 4 InehM. Planting should take phtco tn 
and b* finished before the tniddle of March. A month after ptmtiting. 
iliODld be carefully weeded with n JtAbrpa or hand-spud. CTsuahy ’J^ui 
ore neceemary^ In June or July new beds lire form^. The aoD » 
weeded, and m •econd drceHlng of monurD given. The canem 
In tk« furrows ors earthed up with a hond-hocp thus fcmiing m ^ 

ilio tows of emtw, ThcH furrowt serve us new watsTcoiirAce, 

August, in the Foona district, cone requites no forilwr attention ^ 

toctibn and irrigatiofli The land is first flooded M Ump set# at* pJmnWo* 
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ihm&(t«T two or Uiroe Umw at ahort irim-ala, SiibBtqu^tly oight Ut ten 
itayv may elap#e b4twecf^ u^atormp^i tha obortpr ioE^ni'Al in lha h^t WKtTiEir+ 

%}m Iddj^ in tho rold, Tha miiifiJI in the FoctiA averafei Al>OUt M 

iachee. And lialliavn ataleB that dm nn AVera^ rugar-^Ana gvU duriEig twr^v^ 
moathk, m Addition to tho ralnfAJ), xnigAUon water nquml to 7* to iAQ inctiCM oI 
Ellin, thfl m^p bcdng iitigAted on mi Average 2li ttraee A yoAr. Durcnjf the firat 
IhtAA montha the crop mideM alow grawth+ and it ii Gommon to grow with it 
ffuboniiMto orop« whieh ripon quickly^ euch m mniEO, put*ir f^v/iYuiwit^i^ 
onlofie, eummHrAi mokklu and tobnoca^ 

It iA diifloidt to judge hy eye when tho OAJie le npe. Frequently a Ortiw-grower 
teete the ripaneM of hie crop by A triid milling nod boiling. If A gb'Wli qiwtity 
of juioe gircA a eatiBfactory WUigbt of ^4 hm'eat li pTcKwodiKl with, CeuAJly 
the crop gcta n yeUow colonr m it rlpma, bdt thif mour may be DAueed by 
irrtgulAT Or doboirnt irrigAtion or by a want of nuuiilfO. If the eida leavAa an Ail 
ileAd, oikI tho eye-btid* ahnoai to tbo top of the enne folly dei’-rloped and flrmp 
the mne ft probably quite ripe. If it ie> intended to grow a mtoon crop, the cmne luimdrcpi. 
nbonld be out with a oharp eicklo At a height of I to £ inchea iibove-groimd,i 
^doUkon otAtee, on the mJrilOO of eajsefinientA mado at that ft in riaky 

in the Poona dietrirt to take more than one mitoon empr Generally* ^woTcr, fa 
that Iwo euocosaii’o Toioon rrppe am lAkcm+ But Poona ie iho oaty 

dffltriat where raiooning ib pmctjind to Piny ooniidjEFAbla extoil. If no ratoon 
crop Id doeifodp the cane ^ouM bo uprooted and removed from the rool-rtoak 
by a aharp jerk. It rhould bo foapod or nprooted m tho oariy morning., wlulo 
tha loavTA ore wet with dow, Ttiq dry ]eavva arO atripped from the canra by 
weotm of A mclde. TliO tipp**" Ifroen lea^^ whioh ATO iwIliI am fodder, ftrr 
neuaJly not rwmovod in the bold. fiubMqucntly, tfio oone is tied in bundli# ond 
carried on the head or fn porta to bo cnudied at the nuLt* which iA often placed 
coavenimtly noar iho Add. Forty tom per npo of cane k otatod to bo n fair caaa. 

AVamge crap in Bombay, Aecordihg to 3JDlL»m4 the cotimated oo<t per acre 
of OnltivatEng ougor-cEuie by hiri^ labour in PoonA AttlOUtlti to fLe, 4^0—l£a. CovL 
Ur- Knight given aa a gonerAl sAtimato Ka. 4£0-12a. pof acre. In growing A 
EBlootL crop, thocoat k conaidcrably lem than for a now canB. No eot* oW »- 
quired, lou monuro and lean irrigatior are uacoaeary, and the oa^^lng amoiuitA on 
PUI awago from aboot Ra ISO to Re. 160 on acre. [O/. MoUkon, m 

Free., in A^n. tedp., IStia, No. ; Knight* ^u^r^ne, land J?m. 

and Afn. Jfidf., 1005, No, 25; Btpts. o» Crvp Ej^ptr. BOmhoy t Exp. 

Fofm HepLt. Foww* IgOO, 31-57+ ote.] 

Mufjras tfiiif jWyaone--^Tb^! nren tinder stignt-fAhe in Madras, according Madran 

lo the rfjrtc«/fuml SluliiticM iof 1905-<l, was 74,359 acres, while an esti- 
mated Are* and yield for that year wtro 60+700 Acres and 114,500 tons. It 
seems desirable to eithibit both the AdtnaU and the estimates, since the 
yielil (expressed from these quotstjoniij would bc: 1*8 tons an acre. The 
largest diattirt areas in the year named w^eto Bellaiy, 9^761 acres ; Coiiii+ 
batore, 9,689 Eicres; Uodivari, 8,413 aem; Tnclunopoly, 7,430 aenss; 

South An^it, 6jl68 actea ; Vixagapatam, 5,7^ acres ; North Arcot+ &,565 
ocrea ; dalem, 5,045 acres ; Guild apnll, 4,932 aeres - Annul apur^ 2,624 
acres, etc. And it ihav be added these express relatively the ordiiiary 
areas of sugar-cane in the Presidenoj. La^j^ in 1906-7, 52,500 acres 
with Ft yield of 100,400 tOiis. Tlse area iu Mysore in 1^M~5 was 38^802 
acres. 

The rich alluvial hhIb iHinr the mouthA <>r ri verm mn bftit adapted to BUgar-eane+ ^oik 
but lha graimd muat be iuch that H ean be irrigatcKl for ton moniha of the year, 
thiring the dm ninnth df cultivation ibq dekl ahoilld bq irrigated oiery Wwk 
and of terworda Avery fortnighf, but much dependa an the uature af the oaiJ. It 
k rH>t usual to cultivate the coiie two ^'Can running on the same land. Tn portA 
of KamuJ^ Tiimevelly ajwI Boulh Kanam, the ntumpi of the cane am 

left in the ground to apeout juid yield A Clpop the following: year* a£ld Lfi the Nodyiil iktom Ctewa 
ItdiO: of ihe Kamul dutricE, the coae it left in tlie grotind foe throA yw*, stwl in 
the Cumbun taluk for aa long m ten, tiie yield dimLtaiAhlQg tioeh year. Tbeae 
inaianccfl- of alovenly afpitoltiire AFO^ however, exceptionAl. Tim eultivator 
nAiMilly pemute land which has bnme aeme othef crop to lie (aUqw fqr a year+ 
and Ibi-n prrpp™ it for the cane by Hvcral ploughiogi^ or by breaking it up 
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^^Oljpuninl m ths raw hUm ; (£) tliAC oE pwniibiif>fit culllvaJ(4£>ik,. Vhcre tha cado 
ifiAiiiilucl^irad Juta gr^. 

Thp first trai-t roikgtily rII tJia Im^U on tUn Bcaboflrt] witliin thn 

of liH4a] rttvkj. Tha Iflnct, oa a rujo* ii poor ojid will nnt yialrl ft tf-ftna crop two 
yc^ra in lutHTtPHionp tJufct it ia met with only tn isOluHwl pptc’lwJ^r Th# form of 
fUTitk (crown called tstauktwin or l^yauitrAouft^, 4 liir|^ of lishl colour with 

♦liort thick Joipta* mo britiJu lhab whoil pdMlddd tllCOkigh tho mill It gencridly bnHiki 
at tile jftinla- Tike tlnibor un tho Iftiul im col down at tin? beffiiiliing of 

tliH' dry weather, and burnt tn VegetablcB bits then planted 4 nbong the 

mIhm and aliorw^irda m\d at a ■inalK praEit. In September the land ia deured 
of wceda fttid dme pfeeas arm placod in halen ikt ft dL^tftnea oE 2 or ^ foot, 
tlie hole# bftsn^ 'm rows 3 or 4 fool apart. Tito cane-fiata ore EwilanrKl down 
by ft tmfrtbao laaliing to prevent* tliom bftng WHahed away. In JnnUftT^' and 
February loose ooiJ la thmw,Tl Up round the young plunU, and in Slny and Jfuno 
unpptirtft to which they nit? tied nro placed near eoch (Nuno-fttool, In aomo pi^s 
trenohea an? nmdo to O^uit water during the dry ScftsOtl and dmin the land during 
ths mins, ami in <*thar fuixta llie plMta (iro watrfod by bsznboo li-ftterdlEU. 
AhciUl .AiiCLWt and ^ptember the cAnCft MW cut and sold in pircM. if lured 
labour 1» eiisployed, the cost of tMiltivatc'in i* fha. 00 per acre. 

Ttke poost iinportant- ptirthm of tlje tract of permanenb cpUUvstion la situated 
in tha valleys oJ the BiLtn and Th^byn rivers. TTw' attll here la olmoet cntin'ly 
jjwy loam» mixed Jnwe aiid there with light clay. The land is eoveftil during 
ihe tfliny aocuion by fiver fioods for n Eow d«>lfk at ft time, and n t liiok lay« of 
■hlpviuiik clrpo«it*d on it. Tho soil on which cane is grewTi for tnanulooturimr 
purpoaea in the etlwr dialricte of tlie province is genemlly ft deep ricli loara. 
Where pew land is otcfired, of taiid olre^y cultivates! hfta l»en left Eaflow. thft 
cultivator tumSi up the soil witli a hcM lU the bogmrtUig oE the rtiina (May or 
Junc}^ and then Inavoa it to rest till Soptombcf. whCPi he digi liolea 10 jhclios 
ftiid one foot wide at mlcrvnls oE f V fett Emm etieh. other. Tlifoe pieces oE 
coiw (a^VOPln^h about fi Inckica long. ttr« tiion placed in a Standing poation in 
eoch of rhew lioles* and partly covered up with looeened nairth. ^mo otiltt- 
Valors plough tlia Innd three tilUOS at the beginning oE the tOIP* insEeaiJ ot tunmig 
it up with a hoc, but tike Iftors general practico is simply to run deep fwowa 
tlttoiigh the load In September+ and then place Ilia cane-ptocw longitudinally 
along the bottom. The ipoce botwoen the furrows varLcs frci-tu 2 to 3 fort, 
Hofow pliulbing, tirt land ie denrod of gram and weeds. Tm days alter the 
ranp-piijrtis hftVO lieetfi planted, the ftsrth is loosoncd bclww^n Hie holes and the 
i»eia furllier covered with. mouliJ. In the beginning: oE January the ojHfth is omK 
itiore loosened and the plants again covered iiDk About .liny the land is once 
ruote clsfljvd oE woods and- the mni*s left till Augttpt or Seplemhef, wlien thej" 
are iltipped of old and withered loaves. They are ripe about the month oE 
Novembw in Bunrui iwopflf* and ara then cut clow to the ground. Tbo brarn'lir^ 
at the tcip are given to oattlo os local and tho tope presen'ed for planting. Tli* 
renuliiidvr eE the cone is divided into two pieooii. tied up in bundlest and tarried 
tu the miU. 

Cicnerally three or four young ihoota, or ratoops, spring from the oM stool. 
lE these ore oudicicntly thick, no new pioUU (kTU put dawn after die cane lias hwa 
cut, but sa n ckiJo cone-lops are planted itt the intervals bet ween ihs fatixjnft, after 
lliB land has been cluOred of grow and weeds. TlkiasO lops nrci about S inolirs 
lung and nre planted from November to Jonumy. After the second y-eftT I -crop 
the land ii cither left faHoiw for a ysor^ or again Is replanted w^th oiuio-tops and 
left follow ibis following j'eor, Itr. Bridj^ gives tJw coat of cultivation in sk 
pliUitation wnrked entirefy by hired iabdur os Ks. CN) JWJT acre. Tlie aroatof 
iimn-ber of ctiltiva'tOPi+ howovcTt work the land thenioelves- w[th their families, 
And tho avsTOffe cost of cultlvatiofi is eafcuhited at Rs- !5 to Ks. 2(1 per RCTe* 
With fe^gFud to the outtuxn ol jaggery per ocroi, Cupt. H. Dwiv'oouX stalei that 
in the Kyaikto district {StUi. ilrpf.+ ISPfl, tlie average from €im I. lod m 
2 ,tia 4 d>S ]‘b.: from Cla*t //. soilg Ib,^ Old in tho Toungoo distrwt 

IWXJ, 57 ) EhoJittt'ClasaavetftgU 1 * 6,733 |b. per acre, [w- Bridge^ 

<nnt in BriL Bw^OOn 1^5 ^ SiitLGprmf. .ffepie. Uimrua: Mai and Bertha Fermra* 
■Burttno, 1900, 85; Nishet* MurmO wrftfrt BuieBefore^ IMh t* J-M, 443.) 

JHA^ilPACTUBE. 

/.V0M/V rNDUSTBY ,—Fdpnkrly it ia oftnn said tbftt thert arc two 

hnnitt kitids of 5iigar—Mii«o\'ttdo ” (or raw) fttid *H\vTstftlfl," The 
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UFA bleached and dried by 0 ]q>psiire to tbe siin until they fdroi fairly white 
end olfian tugam. Kit^za w fcletle the equivalent of the Englifh 

aiigftr-cftnily\ When thii ui to b« prepared, the lulled and clftrified iJiiiiwti 
is thrown into an earthen vessel in which have bean Euspeaded threads. 

The sugar un cooling crv-staLLboa on these and on the sides of the ycasel 
in the form of large cri'stalH. Certab localitica ara famed for their luzo^ 

Ikmid, such aa many partR of Rajputansp Biksnir for example^ 

Crude though the methods may be ’which are punued ia the prcwluetion of 
the ^urii^ua JiuJian etugaf pTCH^UOtS, they very pcmibly give ttie SOSgflStioa of tlis 
originnl vOticepLioas upon which the ukiltcd art of ■Ugiir msttiifucture and refine^ 

Tflcnt rcstfi. In tndin, the coiih of a certain noighbmirhood nn carried to ii 
Oflitrol Jocfility where a cniohiiig-miU, ueuolly of two veriicrJ iron rollera driii^etl 
by hullockfl* ifl owned in common by a gt^iUp of cultivators. Tlie Cazw ll Cflislwd 
and tile juice boiled down Lbrre alid tllCJl to idB, the wntffM being ua^ 0* port 
of the foci. Hid rdf? ia tlnm cniTifd lo the villoRo or hotnr«tOtid where further 
tmitmcnt is piMTtucdp or it is fwM to the dcaferw lind in that farm retailed^ Of is 
conveyid to Use reOnAry, wTpere it is worked up into •ugart eten 

Tivc d^frieuhiitial jQumal a/ Ijtdia (ii.p ptr ir, which I lu&ve just recdvfld) 
contamA three popara on sugar. Morelaisd dcaU verj' fully with the pwtffit 
peeition of the indigenous methods of isigarfnonufiuiture nnd the diSleuJyfis with 
which the nianufac-turer hna to contend (he. 1JS-2L). Lohtnann givea many 
prsetbaJ suRgeations for the improvcmenii of the methodi and contnvniices t hot 
imn^aiJ in “ Tiro J ltd inn augar-cone,'' SSyUr " least that grown ill 

Mysore, is of oxccEIcnt quality^ and labour is roJatively very chcapr 1 m tlian 
Doe-seveuith of wliat it is in Louiatano, wbwo large quantities of augwr ilio produced 
notwithstanding that the quality of oauo if very much Inferior to owra* In the 
pTWnt method of inanufBctnre heft^y liMoa occur. The fti'orage of a number 
of OXpeiimcnla indjcatea thnt more tliaij one-fourth of the total quantity of tlw 
juice is left in the refuse, that with a laigm- mill ont-tKinJ of this \om eftn be Mved 
firtill larger milis would probahJy save two-thinls), tltat as much m 2d j^r oent, 
of the total sugar in the juice ia aomctiuiea lost by fcrmcnlalion, and thatp oa a 
rule, over I3 per c«fll+ of the totiil jtnee ii lost by imderlimiitflr On t he w hole, 
the Itnoea amount to at Icoat one pound out of every' flvew lJv*i for every follT 
pounda of augsr now obtaancMl at lOdSt five could be got by stopping thaw heavy 
lulu, nnd probably the quantity cf canc now giving three n^mda of white *wg*^ 

Would AS a rule give four pound A of such sugnr when these loasea are prevented/’ 

"^Tlds Woukl probably be quite euJfiiCient to transform a orippi^ industry 
into B floifrishing one. But tltere ore fuftbeT aavings which CAtl M introdocud 
hy numufjwiuriiig directly from iho cane a sugar of much kiiglicr ^ade than la 
now being done ■when nmhJng j^iiggeiy. f'art of this augnr, without being rednea, 

«m|d directly repleee a portion, and possibly a \ier3" large p«rtiQm of the Stipar 
now imported, jind tha reat could bo sent to the refinery for conversion into the 
t'lfiry highest grade of sugar, beiilg thw tronaformod "With fi better outturn and 
at much leas expcooe tbsn an equal weight of jaggeiy'.”^ 

EUROPE AS iSDUSTpy,^Th€^ stag^, method* and appliance* 
itsed in the Eiirupcjaii loctonus niBV be exiiihitwl briefly as foUow* — 

/* ExirMJztlQij of trice-—The different methods put^ued kave 

been grouped mtder (aj DiEuitegration in cnjjhiug-niiHa ^ (hj 5l*cerati4JH * 
and (fJ Diffusion. 

By the Ufct process, iJiBtegtfl of being cmekeKl in b mill (a* alro^y 
doitcribed], the canes Bine cut longtitiiduiallv in B fllanting direction into 
elioes one-sixteotith of an inch in thickness^ by special cutting-machines. 

^eiy much, less power is said to be required for this operation than for 
crushing bv roller The slices oiu then conveyed to an apparatus 

knOTTu Ofi the diffuaion battery^ This oDosiats el a sent* of cyiindetSi 
connected with each other, in which the sUoed cane lb subjected to water 
at A high, temporature. This coagulates the aJbutnen Bnd extracts the 
su^ itom the cells. It has been stated that &4 to p*r cent, of the ^^0 
to ill per cent, sugar prtaFqit i* thus obtoinedp or about 30 per cent, more 
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tban by the rofier The juice, moreover. Is oi greater purity otin^ 

to tbe coagiulntiofi of tbe ulbuoicn. Tbe defccatioti oE tbe juice is 
rendered far more simple and. easy, and is eventually dmwn from th^ 
battery free from glucose and of a pale stmw eolour. 

//. />e/ev«r/oji jrntf ClarlficAtloa, —Thei^e opemtion^ c-onsist of 
stages, such as strainiugp heating, teinpi'ring, blescliing and Ahsriag. 
The most important of these is defecation or tempering with lime (»»• 
lime, p, T12) or other chemicst snbstantep whitb, coin bluing with tk 
acids liberated p iia abo with sny rarbonntes tlmt may be present p predpi- 
tates these in the form of Insoluble eompounds (see Alkalice Eaxthi, 
P - 

ItL CG^^niraitoff anii Oranuiailoii -—The purified earLe-jinM fasi 
now to be freed of much of its water so as to allow of ciystalliEfttlotL Thu 
may be accomplished by bent, either In open pans (the Native methcdli 
or ui basins heatoil by steam qr boiled in vaenitm pans. In the hst' 
montioned proceos the grain formed from s}Tup boded m aicvc k laigei 
and more solid than from syrtipst simply concentmteti to erysiellnMiif 
point in open batteries. Formerly llie cri'stall fflat ion was effected hr 
cold, the ChovalUcr process. 

IV- Curfng ^^—The last atago embraces the complete dmng and ih* 
whitening or bleaching of the suuot. Tiiis may be acconiplisbed by simph 
drainage, as in the Native process above bHclly indicated. In Europeati 
trade, augur simply drained of its mokssea from casks pluceil over t^ib 
was known as MiiHCovado,” grocery' sugar,” browTi sugar,” 

The trade in thk form i« nearly obsolete. The claidng oE sugar correspoach 
with the washing with water derived from a layer of aquatic wmk. h 
tho European methodp u layer of clay us^ formerly to be placed over the 
augar^ upon wdiich water poured* The w'ater percolated through tk 
clay, removed the non-ciryataKliflable sugarp the colouring matter wd 
other Impurities^ Tlie sugar w'ss thua w^oahed and, tbrough the reniovd 
of the LELfloliible sugar, was in time also dried. But these and other ^nnu- 
tiye methods have been superseded in alE the larger factories by centrilsjpi 
driers or hydro'eitractQrfl+ There are imisy farms of thht, but all coi^ 
essentially of a eyiindrical bosket revoUing on a vertical shaft, it* 
being of wire gauze or perforated metal. The bosket is surrounded by i 
Casing at a distance of about 4 inches, the annular space thus left 
for the reception of the molasses expellcfl by centrifugal force thrOfl|H 
the Hides of the basket, w'hrn the latter revolves at a high speed* 

linprvt'^meni u/ fn<IiMn Jiutuxtry,—It woukl be quite po&sible to 
perfect the small hand factories of India to enable them fo turn ttui 
a cheaper rate than at present a much superior sugar. In many 
sugar manufaeture ajid refinement are eminently suited for the wtia 
labour and HmaJl capital o f t be’idllage communities of IndU p but machijicr^ 
and ebeoiistiy tho world over are depriving all such communities 
their handicrafts, and the Halvation of the Indian sujsar-^maiiufaefJ^^?' 
industry, it is feared, must be rather looked for in aids toward the 
establishment and eneouragement of pK>wer fai tories. where the 
atlvaaced methods and rontriA^nces will be used, rather than in 
to effatfl and waste^l craft*, ib. H. F. Walker of BrisbaneH 
in a moat infityactive communicatian (Bi.^iir Suffer Comia. 
app. No, 5), discussea fully the Ej" 3 tem by which the industry 
substantially aided in that Colouy.^ ^foreland (upp. No. 4 ) gh^ea 
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piwticiil »ugg<?ationfl both as to intthoda of cuUivstioii and Bvateiiu 
uf manuCftcture th^t niigbt ba (uiopieti hi BihAr, Mincbin ba» atfoiiglr 
urg^nl tbo Bihar plantarfl to adopt tha diffusion Iti place of the erwbing 
nvsteni of treatment of i:aiies+ [C/- Burkilh Lfflg., 1903^ 8; 

Burkill and Weinberg, 1903, No. r2 ; Chaptuati, Su^nt, 

BrU. ... 

P^rhapa one of tbo moat hopeful directions of immctiLiitc indpTOvemerit ^gnu hfiuirr 
dealt with by O^Couor, Hamilton and Hftodcock in their Bihar Sv^sr 
Commmion BepaH (1901^ where they ^usaeil the ad vantages ol tha 
central-factory ivatem. They utuiiicd critkalty the whole t|uefltioa of the 
cultivation of cane and the combinetl tnanufflctUfe of sugar and indigO- 
While setting forth many ftgricultnral and other refoitna they advo^tod 
luo^t strongly the acloptlon of the aystotn of centml indls and reSnerics as 
the most cooiionijcal method of raanulacture4 But it may bo urged that 
thi*! possibility of the ronibination of two such widely remote technical 
industries a? the prodnction of &ogar and of indigo^ is the weak point of the 
u^hemeH Whichever proved the more profitable would flacure the greater 
attention, until one or other might bo minouHly neglected. Maroover, the 
power TC<iuircd for the one may very likely prove itmiews^rily large aiui 
expensive for the other. But that reforms are not imposflible with India 
geneiallv can be seen from an mspectioit of the splenAd results attained 
by Mr. F. J. V* Mnehin at .4aka in Canjam. In 1852 bo Mttled in 
that dlatrictp and in hia own lifetime built up a great anterpHao which 
has been described fta baving beooma the dominant feature of the trade 
and prosperity of a wide area. His e.tainple w one that might weB ho 
followed in every augar^cana growing district lu India both by Natives 
and Europeans, but in each centra a Miacbin is required- 

[0/. Ann. Etpt. Afjrwr^, lOOi J IliEnd^ 

Imf. Afln' IMJI, 3^4-01 ; ilukerji, /fliprcH'. Sugar InduMt, iBOl : Ann. Mrpi. 

Dtpt. Agri^ Cent. 1904-5, 7-0: Hadi, Impm. NaHtse -IfctAdrf# Su^ 

Matinf.. Dept. U* Prov. Btdf.r tOCI5» No- liBd 

BjThe bv-ptoducts of tbo sugar factory are most 
Important. The or bruised cams, left after the extraction of the 

jmre or mSt is in India usually employed aa part of tbe fuel required for 
boiliniT down the jiiice+ Minchin holds that by the diffusion pfocesa the 
a'^holt'! of the sugar is removed from tbe cane, while by the Native prw^ 
a large amount still reiUftinSH To prove this point, b^ purchaaed locally 
40 to'ua of Passing this through h\s apparatua. he was able to 

obtain from r!SiCh ton SO p^Uons of mohutsets^ which yielded 30 gallons 
Bpiritf of proof strengths- Assuming ail equal loss ad over fiidia, he made Total 
a calcuUtioti which he graphically represefit*ii by saying that the saving 
effpcteil would go far to meet the intentst «f the public debt in India. 

8o agaiup it has often been said that the wicjasa might be employed in 
paper-making ; but in the greater part of Indisp at any tlm difficulty of 
procuring firewood and the coat of coUectiog and tranaporting to 

the paper-mill would veir possibly anriic iu favour of its present utiLLsatiun+ 

In the United Provinces it was eatiiikted that the fuel required for boiling ntaL 
and making the from an aero of taue would be 108 miuilds dry cane- 
refuse, SO mauuds dry cftne-leavess, worth say Bs. 5^ and abont 5 umunds 
firew'ood w^orth BSv 2. H firewood alone ware used, IC^ maumls* costing 
with cartage to the field aav Ra. 31, w'ould be nece35ary+ There is thua a 
Bavinu of Ks. 24 by using all the ntegtiti supplenleuted with firewood as 
tnmpanad with fii^wood Diily+ 
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[C/+ Witlton, In A^. Otit. N.-S^ 1998^ ix., 190 tt I}fpi 

(niany f|fk«HkM> { gMecn^fand A ffri, Joum,^ lfi99, v., 349; .igJL 

1901^ Till, ; JkMvlIrifjrtd Pl^tniir and Sugar M{inuf<ttiur€T^ l99Jp 33T ; GUJ, Jown. 
Six. ArU^ 3cliXr, 51 el le^r. J inlfrau/rAMaf Joum., IflC^ Ir.p 33D, 

in Tmf^. Dept, o/ Agri. Bat^o* and F^ta Eiea, 1003, No. 

Rum und SplrRs. —The combi nation of a turn ot spiiit disHiliTTwjth 
the «itgar fuctorii' bo^ been often tnaiatikincd m highly proht«b1e. ft&d bj 
othere Twed as an RTgument aniain&t the extenaioiri "of sugar famm 
Countiy brandy of mtn ftre said to be often colooiied and flavoured in etdir 
to he aold as brandiee and ^hialdea. The spirit produced pay? i duty 
aTcraging fnoin Rs. 4 to (5+ The most important factoo' of tbw kbd u 
the Roaa at Shahjabfknpur in the United ProTinces (see tfpiritl, p. 

In passing it may be here mention^ that susjar is anh 
versnhy uahI in some form nlong with lime in producing thenujili-firjifi] 
chunam plaster (see p. 293), 

TRADB m SDQAR. 

C^ntaiies may ^ accepted as having intervened between the dUeorwr 
of sugar and the time when it began to be a necessity of European Eik 
Wo read of early transactions with India^ wbiob may be indicated hr tltf 
folloTjnngIn Birdwood and Ftoler {E.I.C. Fmt Letfer SSS 
niention ia inadp in the eomniiflaioii of certain ebips filing for the Emt 
Indies in 160&pthat they were to proomiw "'sugar® of the best tome 
rheatcfl for a triall/" In a similar eommbsion (1^11, 407) we read i^. 
** siigats of the beet some fowe che^tes for a triall/* In one oI the Ficta/i 
Record* from Surat, addressed to Sir Thomas Eoe iti (Foster# 
Leiirrt^ i\\, &37}p orears the observation—*^ We deny not bnt that 
brings wheat, rice, and sugar to Indya ” (Hindmtnn properj^ ^'mskfafisi 
cloth®, etc.p which showctii the fertility of the country and the qiifllitjel 
the inhabitant®,^ etc*^ etc. In a letter of date December 23. Iti 17 [U 
vi.i 380}^ Edward llonox threw douht on the defirahility of complying ^dtli 
the Coiupoav's indents for Sumt sugar. Hn urges that the sugar U n lipli'ti 
spongy arrieliet *' which 1 am persuaded with the damp of the bold cou^i®| 
into our moist cUroat^ will mould eir and break to pieces and thereby prtjct 
unsaleiible *, besides it hath snch an oily taste that it will not please <Kit 
Englisb palates.'* Indian angary how'cver, gradually asujnied importflint 
in Europe^ and on cane cultivation being estabiished as a Eump«* 
induatr^' in the British ColoDies, it obtained a frrab impetu#. 
birth of thfr Golonial w'aa t he death of the In^liaii trade with Europe- IM 
Honourable Company of East India Merchants becoming aware ot the k» 
India had auatained in its failure t<i creatCp or even to paitiriptttc in 
greatlr increased tmfllc, made strenuoii® efforts to awaken interest ui 
subject. Although many obaraeles were thrown in the way* the ComptfT 
aucceeded in revi™g and greatly enlarging Indians foreign interest “ 
sugar* Heavy Iosscb were for yearn patiently bome in tbo hope of 
sticcyRA, East Indian sugar Iwamc regularly quoted^ and it inipmve^ltft 

S ibty time went on, .Moreover, the iutemal trade of Jndia itself 

inct mdicationa of expansion. The demands of the people for 
qualities had grow^n so strong that the imported rsfiued article gmdci«lf 
came to beftr^ in the various Languages anti dialects of the country^ 

^hat denoted the foreign countries of supply^ such os cAiai (€hin“^ 
ffiwri (Egypt)* There is, in fact, abundant ev^euco that for 
art of rehumg was not generally known to the people of Inilia. 
to C1une*e records the Imowledge would appear to have been derived no® 
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Egypt, and acconlin^ to ImliBn, most probably long aubiikiiioiitiy, iiom 
(l limB . A contux}^ or t^o ago the poopSe of India, tb-treforc^ consumed a far 
larger proportion retativaly of crude sugar fsj^r) than tbey do even to-day* 

But the India Ootnpany were wiae In diicetmg tbeir attention to the 

intemal trade : the deraands ol Bombay were obviously tbe most natural Bombay an 

outlet for the surplus stock of Bengab and the bwt cheek that conld be toportant 

given to the Dutch trade in suppLjdng Bombay with sugar. But to 

facilitate tbiSr the transit dues on sugar were removed and au iniport duty TnOi, 

placed ott the foreign euppUes- Even when thus protecteil the Intlbn rroirtflc, 

sugar did not* however^ saannie control of its own markets. Lar|t^ supplioi 

oaiitiiiucd to he drawn from Egi-pt and China, As well ea from Batavia ami 

the Straits, and It was accordingly mcognusifd that an effort must be mode 

to improve the cheaper Indian rehued sugar^ uiore especially since still 

newer and more formidable producing centres had arisen in Mauritiuit and UiariLiTti- 

the We^st Indies which begau to contest the ludian markets. And still 

more recently a disturbing element appeared in the supplies of cheap beet 

cugarp poured into Tndm from Europe- Thus had India not only lost her 

European market but had become a field for European commetouiJ enter- 

f >fise in tbe provision of cheap te Rued sugar. But there has been secured at 
east one advantage of thLi new supply, namely the vigoTOda education 
of the people of India in the advantages o£ re^ed over crude sngari. 
and thus the opening out of a large mirliet of which the Indian tefmeries 
have recently not been averse to avail themselves, and may do so still 
further in the future. It can thna bs said that the people of India are 
able to pay a far larger sum not for sugar alone but for many other luxuries^ 
than they ever did at any period of their post history. Ftitther tlmt 
the home market, by far the moat important to the producers in Imiiat 
is still largely secured to them. This is abundantly shown by the Finance 
Minhtcr of India {Gaz. of /iwfin Bxtraordinart^, ^iarch 21, 1906) by a table 
which edubits the prices of reined bcet-sngar at Calcutta and ^mbny, 
and of Indian raw aEigar at Cawuporc, for a number of years ending 1905^ 

Thp averagea of these for the past eight years would be—Calcutta, 

Rs. 10-14-7 ; Bombay, Rs. 11-7-0: and Caw^pore f^urb Rs* 5-11-0. 

Cowiiten'AUiNg It has beett urged, moreover^ that about the Corner- 

time beet-sugar Rist appcaretl in Bombay, a scrii® of bad years^ which p^ty. 
cnEmictated in the famine of l901-'2, curtailed Indian production and 
opened the door for foreign sugar. So firmly, at all events^ the 
foreign imports been estabMsbed, that the trade is by many bolievod to 
be secure and to have given evidence ol an exponaiou latber than a 
cuctailment. A duty was accordingly irapofloei in Mart'K 1893. on 
bounty-fed sugar from foreign countries* It was framed with thu inteu' 
tion exclusively ot countervailing bounties paid, directly or indirectly, bv 
forcigti (jovemmenta. Tbb produced an appreciablft revenue, w'hich 
amounted in lWI-2 to 37 lakhs of rupees (and in the six years of ICa 
eiistencG to 94 J Lakhs); still* it did not stop the Influx of cheap European 
sugar. The closing of the American markets diverted a otill larger supply 
to India^ and the Etioctment of 1902 wiih Lutenderl to countervail this 
ortifirial surplus. Tha action of the Indian and American aovemmenta 
thus forced the ratifleation of tbe Convention of Brussels. The itn- 
mediate effect of the Indian dnties was to diminish the sugar iiuportfi 
Irom Europe, and to divert the trade previously carried on with 
India by Getnaanv and Austria, to countries which did not come within 
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Co export the purer article, and indeed sugar (even of tho'finer qualities} 
eu treated oe a baUioBt cargo, to be used in pioee of saltpetre os occoeioa 
required. In Hone of tie returns, tberelote, wore tbise c^rts raw 
su^, tiougli expressed as (fueh. They were cDtirelj Indian refined ftSiM 
sugar, drawn tom tic indigenous refineritss. It would not pay (so it 
WM believed) to export raw or Inferior sugars tom India, tie freigita 
l«,ing then too high. With the growth of refineries in England and 
Scotland, however, combined with greater facilities of shipping and conse¬ 
quent obeapening of freigUts, it no longer paid to ship the refined sugars, 
end the eonagnments became more and more raw sugar to bo used up by 
the Uritish refineries. 

The effect of tliis change may be briefly indicated. In 1871-8 the 
exports of refined sugar stood at 477.12S cwt. A sudden drop oecuned 
in the next vear, when these exports were only 51,813 ewt., and ten years ■ 
later (1886-9) Were only 34.523 cwt. But, correspondingly, the exports 
of raw sugar wore in i877”8, 30C,837 cwt, The average lor 1882—92 
came to 1,145,685 cwt.; for I892-lfKJ!2, 733,654 ewt.; the actual 
for 1904-5, 192,900 cwt,; for 1005-6. 230,498 cwt.; and for 1906-7, 

1G4^29& cwt. 

Thus there can U no doubt tbit ^ severe blow tma been dcilt to tbo 
Indian aug&r induBtr^’a which, but for it# own imitiDn^e lesoorcffis and 
wcttpeiativc pow#Tt might hav# been calatiutoiia+ England contmued 

to purckos# Indian roiiV sngaf there ia little doubt an. itomonao csMcuion of 
the area of prodnetinn^ and an (puhonMinent of tho yields would bavo been 
the natural conMonences- All this is now changed, aiid sugai ropreaenfe 
5S‘S per cent, of the total value of the articles of food and drbk imported* 

And ii the second largest fiiuglfl articlft of importation, the first being cotton 
piece goods. Thus the two chief items o£ India’s early eiport trade have 

oecojiiie her greatest modem imports. 

2. fnm Farwiga li pcrhaps Mt necsasary to trace 

the histor)' of the imports of sugar fjirthtr back than to the year 187 i’2. 

India then received 5&2,559 owt* of fryatalliacd sugan In 1881^2 the 
imports were S82,262 cwt> and in 1891-^2, 2J34494 cwt. Still a decade 
later tiaOI-2) they batl bceome 5,565,272 cwt., and tougbly in equal 
proportions of beet and cane augar* Taking the traffic in both tcfiwed ^ ^ ^ 
and untefiiied angarBr the following year (1002-3) a Ebiinka^^of tho b^t- 
sugar took plac^> the total imports b^ng 4,9'8i nl&fi cwt. [ol which 3,s>29i>64 8 
cwt,. were cane): in 1963-4 beet suU further dcfliiwd, the total having 
been 6,039,113 owt. (5.485,378 cwt. cane); in 1904-5 the beet began to 
hjcovicr, itncl the total imports were G,64&,707 owt. (4,833,309 cwt. cane); 
ia 1005-6 ibev were 7,696,191 cwt. (4,263,708 cane aiul 3,432,393 cwt- 
heel): and Lutly, in 1906-7, they were 9,730,713 cwt. (6,926,870 cwt. 
cane and 3,803,834 cwt. beet} (ftec. Trade /ud., 1906-7. 8-9). 

Mr. Fiedcrtck Noel-Patou, IbrMtur Geucral of Ckmunerciul Intclbgenw, Beet and. 
observes that beet-sugsr coutittues to rule the Indian BUgar-msTket; 
he further exemplifies the ertraonlinary viciisUtides of the ti^e^by s “* 
statement of tbo imports of beet and cane sugar, month by month, during 
the vear 1905-6. It»there shown that beet-sugot reochea India mainly 
in the months of November to Match, the laat montioned mon^ being 
the- most impotiaat, while cane cames more unilorndv ttrou|Enout thfl 
vear, the chief months being Angtiit to Detoberv AnalyHiiig the ^turos^ 
it U band that 5,432,395 ewt. were beet, the average value of which wao 
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tot*L Atiatrifli-Hungary, Jiminifthing htr contribatioii by nearly T23p500 
cwt^* drops to tbe lourtb pbce witS 17'53 pcf cent* oi tbe total; and 
Garmanyp witb tho large&t arrival abe baa yet roeordedp tftkea third place Q^nsmnj. 
with 21"7 per cent*” 

Thna It may be Bald that the ^^Caoiitiua supplied of eane-^augar Imva Caleiitta 
hitherto been to Bombay what the Javan have been to Calcutta. Bnt 
all the aame, bwt-augar may be viewed os having begun seriously to contest Boinijay. 
both these markets. 

|^VT£flxVAL TRADB^- and Cvasumpifan.—lt haa been Conaump’ 

estimatcMl that India produces a little over one ton ^ractu of (crude 
sugar), OT 2i million tons for ita total aeroage, wbith^ reduced to the 
sundard of refined augari would be, say* one million tons. If the 
itnports of about 400,0(X> tons be added, wo obtain a total eupply of 1} TjjW ftappij. 
millLon tons of fefincd sugar. Divided by the bea<i of population^ this 
might be aceept^^ aa ahonittg the consumption. But any such calculation 
would be moat misleading, because (1) wo bave no sort of certainty as 
to the yield—a ton of per acre seems absurdly lonr ■ (2) to the bulk of 
the people a pound of gur vitry pos4bly serves the equivalent purpose of 
a pound of refined sugar to other comtuunities j and (3) with a large 
percentage of the people of India or sugar are unlmown lujcuries. It 
Ltf been statecl that the per mpiia consumption of ImUa is 35 lb., a figure Capn^ 
based on the assumption that the eupply comes to three million tons, 
which from the above showing is probably double Uie actual amo^t. 

is ooinpsred with Ktiropean cou nines, snch as Germany, wbete it is 
23 lb., and hronc* 24 lb. There Ii perhaps little to be gidned by such 
calculations and comparisouB. But It may be nsefid to oicamino the 
letuiaji of carried by rad and riv^er as indicative of locsJ production 
and consumption. 

Tfwffk: br Rail J?/ver.—The internal trade is mtnmod in cwt . and Hall 

divided into two sections—(a) refinctl sugar and (fij unrefined sugar. Traffic. 

The grand total of the movements of the former kind came in ho 

5^2&4,+2D cwt. Fully three-fourths of that amount ia usually distributed * 

from the seaport towiiB^ and thus includes {with local manufootures) the 

fortign imporia. The shares tnton were .—Bombay, 2,O30,4B2 cwt.: v^iikipMSiaL. 

Karachi, 1.8fi3.451 cwt.; Calcutta, 1,248,595 owt.; ftnd Madras* 111,358 

cwt. And these figures arc relatively correct for at least the past five 

years. The GaLCDTTA supply ordinarily goeo to Eastern Bengal and Assam, DwtiniUai. 

672,591 cwt.; to Bengal, 3fi3,641 cwt.; and to tbe United Provinc^, 236,673 

owt. The Bombay eupplv goat to tho Bombay Prr^idanoy, 843,067 cwt.; to 

the Central Provinces, 367,255 cwt. t to tUo United Provdtices, 358,530 cwt, ; 

and lo TUjputana and Central India, 241,363 cwt. The KARACin supply 

goes principal!V to the FanjAb, 1,427,823 cwt., and to Sind, 345,693 owt. 

Bat Calcutta has, however, manifested a roiaarkabk expansion which is 
moat significant. In 1900-1 oiporta from Calcutta hy roil and river were 
+77,636 cwt.; in 1901-2, 605,7&9 cwt.; in 1902-3, 567,200 cwt.; in 
1903-i, 839,210 cwt*: in 1904-45, 1,002,135 owt.; b 1905^, 1,059,416 
cwt,; and in 1908-7,1,248,695 cwt. This perhaps is the direct expras^rion of 
the expanding foreign imports. Thus in l900-i Bengal (Calcutta mainly) 
imported 1,342.034 cwt. of refined or OTyitahiBed sugar, and thatfiguro wM 
gtadiiallT augmented until in 1904-5 it stood at 2,107,481 cwt., in 1905—6 at 
2,197,303 cwt., and in 1906-7 at 3,305,860 cwt. Tbe increasing importance 
ef Calcutta in the foreign sugar trade is a feature of great eonaequciice- 
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Of the cDi^unung proriii<iea it ia onriDiLa to obseims tliAt in l&O^-T the 
P4llj4b heads the list with IpO^.lSS civt. ; then camc^ Bombay, 
cwt. j the United ProTiiHse*, 713,559 i.wt. ^ Ea^em atid Assam. 

603,233 cwt^; Central Provinces, 487,717 €wt,; and laady. Btn^l 
465,455 cwt. These figures would seem Bomewhnt ftt variance with ttf 
opiitiona often advanced (and mentiDtied above) that the imported nigw 
are mainly consumed in the regions of low In^an pmductiDiL By war 
ot ihuatratioii it may be mentioned that the importa into the United Pro¬ 
vinces by rail were in 1900^1, 316,722 ewt.; in 1901-2, 492,921 cwf,; 
in 1902^, 385,135 ewfc,; jti 1903-4, 614,555 cwt.; in 150445, 533^^ 
cwt.; in 1905-6. 752,091 cwt.; and in 1906^7, 712,559 Tfatte 
provinces are the headqnBrtcrs of Indian cultivationf and evfn tfajert 
foreign augara seem to be finding a profitable market. 

The tmlSc in Ushsfinko augar carried by tall and river came m 1906-1 
ro 9j430i,832 cwt: The chief eipoTting centra (ae might liave been inferird 
from the AgricuUuratSfafittks] are the Unitep PnovryCES with, in 1906-7. 
4,054,614 cwt.: ronsiped to the Pnojib, 1,479,307 cwt ,; Rajputana and 
Central India, 1,395,301 cwt.; BombaVp 363,912cvrt.; Bengal 287,866^: 
the Central Provniicea, 204,988 cwt,' the balance In smalJer qnaiitilie& 
Next may be mentioned Calcutta with 1,958,828 cwt.; to Bengal 1006,932 
cwt., and to the United Provincea, 468,033 owt. Then Bkt.'Oal, withm 
export of 1,100,857 cwt.: sent to the United Proi-incas, 380,831 cwt.; Col* 
eutta, 250,230 cw-t,; the Central Provinces^ 198,377 cwt.; Eostera Bengal 
and Aoram, I59t380 cwt.) Hajpntana and Central Tndia, 121,374 ewu Tlw 
other er|Kirtiog centre is Madras, 887,837 cwt,: to Madras potter 351^^3 
cwt.: Bombay, 215,871 cwt.; and the Nitam'a Territory, 137,659 nri. 
41 e thuii learn that Ilajputana and Central India were the moat impotttar 
coiunmiiig provinces ol the gvr carried by rail and river* ™.t 1^66-1 

1,8S7,989 owt.; then follow^ the Panjafc, 1,608,556 cwt.; then 
1,331,406 ewt,^ neit the United Provdneea, 930,815 cwt.; ^mhir, 
822,158 ewt. ; Central Provinces and Bersr* ^1,722 cwt, ; and Esstem 
Bengal and Assam, 724,821 ewt. 

Perhaps the moat significant iact brought out by these retiLroa b tCf 
dependenco of Rajputana nnd Central India, as also of the FanjAb^ for ihdf 
snppUea of jiir on the provinces ol India, and for ciystalli^fd sugar on 
foreign coiiiifriea. .Another wery striking pecnliaritr is the sinaW anoit 
taken by the Madras Preaidcnoyin the returns ol intemai tnsde^ acirc^' 
stance i^rhaps duo to the greater success ol the Askn and other Maat« 
Presidency niills ia moeridg local demands. 

CoMstwIst^: sfso TrmaM*frontier ^-—^Thcao do not in any loatcrial 
mwlify the chief features of the internal trade^ and need not thcre^ciTc w 
here specially reiiew^ed. 

S ALBP.—The natne given to the dried tubers of variotw ap«^c^ 
orchids^ ‘such as (D.S^P,, mi., 290-1) and {D E.P^y^ 

492—3). It ia oommonJy know-ti in India os salab^ (or Swep 

of Egypt), 

According to the aotlioni of lalep » corrwtiy - 

Ibn BiiitMr with th* for^uni of BioMorieka and GoJon^ ^ 

refnwinoa tO naiop^ in edmioctfon. with IxudiiA, k to b* fomud La tho VoyO^ 
Batnio, of date 1340 [Freqoh od^ ISiww Lii., w5«ra amongrt tbe Pf^'T^ 
givon to the tmvo^lert by riie Sultan oJ Delhi. Jffffp is nHintiojiMl. .Agaiu* 
wider Kamihoii {KtK A^c, JT, /wd., 1727, 1., 124-5) ipewldng of Ta«* ** ^ 
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SALT 

SODTIIK CHLORIDE 


C0^D10N OR TABLE S^ALT 

ImlLuit Bfii-B t '"The^y hn\'t> h fniiL ili4t |^w* in f Jwtr nnd gardciii, 

ulLedl aticut tli* a plmC'll, fcnitt vitl^ant a utotia. TVwy dry It hufiJ 

before tlscy 1 ik it, nhd bdhpf bafttcH ta a powder they dreM it na too. ond «iTe# 
HIT, And it with pow'danwi atij^ar-cAMy. They are of opbiion tJmt it m a 

prriLt rHatorativa %o dMAyed ajiiinal epirito/^ The ortida obt«UTi^ in X^p- Indian 
ha^jln hat Iwn a«iortaiDod to bo ohiofly tho prfuliwt of fcovoraj ipodoa of 
Kui*|iAiin. \i 2 - re. WL HPirfM and A". (mafl^iiand or LAhf>1fvi- 

Aidep pr tho iboDfl), thoMif^h proNiWy hJm Irom tlw apociofl of a fow otlaor 
And u pnTduood Oil tli^ hilltof AfKhoiiutAii^ BoIuciluI nn, Pondo nlid Rplihnra : 
but tho !Silj;irL liiEMl and Ceylon lire Boid to fiyninh pan of thn Tndinfl mipply. 
Thfl Hnli!|P or Etin>|ioan oonimerco u pToDurKi Ohiofly from lh«' Levanr. and lo wmv 
oxcont from C^^rniony^ etc., dcri^iod mainEy from tl>e tuboca of nr^h i * mn »# kIiy. 
Tlw tulpora aro dn^ up afti^ the plafit hiM flowered, and tEio phimp^ Ann ohm oro 
■widhed and sot oaido, nnd tubiAOCitlontly itrun^ on ihroodiw Bi-^ded, and dried in 
tbi? sun or tiy ortiHoial liOftt. Ilie poinmercial urEiclo in luot wilEl ia thre® Iotim^— 
paimato, lorpo ovoid, iHid amalE ovoid. 

VnriouA mitietiiutea or* aoJd in India. Thp kind known aa Royal Salop 
luM boon idontiliod 06 beulff derived from a apocio# of 
(1. JWiK^lf.TTHll, AftAfh, Bcfi. t. 6707! AdfiSiEwn, of iii.« 

HflkJSfi): whiEo tho tuE^roua n>tfitA of -t a ■! m#-!* ii rj^ n* (VVa*l HunnJaya 

iind Ponjab) nnd of 1. (Docoan) nro tliO wIsLto (D.E'.P., n, 

,14-3—6)'; r'lttv-iiripeth& blook nuHo/E 65lO-lJ^ itnd oor’' 

tain Opodiee of irn-A^i+HriA ora oLbo so- used {Watt^ Cahirl LffUrM^ Upp^ 

ESOO-r 13). Bet4idOfl thoBo lubHiitutoff nn indluiiun oalop, mado of petAtfwa nnd 
jguiu {known oa Amiouvlf roiofi), lA lorgoly Euonnfaatured for tin* Intliiui niiirkot. 

A oonflidcirablo Trauii-frontier trade os jet* in flalop fnjra Afi^lkAJuitAJi* PenEM, 
Baluctidjitan and Iki'kharil into XndiAr A lit tin tnulo -W idao dona in CKillectmg 
and djydnff in India mofttEy Kaalimir and LolkouE, lbs tubore of fi.rrhip 

inri/tnifa. btit tho l>olk of th® oriUnoTj' nrlifle met with In fho roHbiiy ia im¬ 
ported by »-a into Boinbiay from Porida And tho Levant. [CA Milbura. Cn 
Comm-, 1613, i.* 109-8 i PharmOcoff. Ind., ItLt 3§J^74 

SALT, SODIUM CHLORIDE : Ball, Mm. Ind., 

iii., 475-02 ; BUnJord^ iE/em. OtoL Sunf* Ind*, 1^05, iv., 215 ; ’^Vytine nnd 

Wmrth, iai5, li.* m, 288 r Wytin^, G^d. Sdt mU, liv., 1-201; 

Oldham, Rk. Ged. Sur^*. 1B71, ir., SO > Jffflio* on S^sfmw ond MtJhod^t, 
Admin, of Saii Dtft and Rti'. in India^ 1S&4; Watt, Rto. Min- -Prorf., 
I804-G: Dir&^of Gen. of SiaL Set., 1890-1803; Holland, Rev. Min. 
Prod., in Re^. GvoL Sum. Ind.. 1905. sxxiL. 7S-a« t 1^. xsxvi,, i9-4jl; 
Imp. Ga^-t. iii+, 2^ ; Gaz. of India E^ra.^ March 21, 1906* Cominon Salt, 
Table Salt, namak. nimak. Un, ntifi, uppUr /npajwpi, sa, oXc* 

History k—^It in India ia peiha|is contemponincjoiis with the birth oX 
Indian agriculturtr. Idk most ftnei'ent Sktoakrtt naiifie, Ldi.ujto, baa few^ If 
any, fltber meanings than salt or saltne^. Sitiruta^ the fathf^r of Indian 
nif^ieine;, speabs of four kinds of saft, and EJieae tOficspond with the- four 
chief grades known to-day^ viz. SaCndhava. the rock-salt of bind and Kohat; 
^mudrOr produced from tbc sea; Romaka or Sdkam feon, Sambar Lake 
salt; nnd Pdtttaja or UjhaJtuia, soft produced from salirip^earth. In 
modern commerce, according to Mr. A- Judge, there are in Calcutta 
some thUtecn forms or grades of salt, aa for eiample :— 

(11 Rnnliab panffa Balt, imported from Livetpool* MidtUMbarougk Hartlopopl 
tnd Brutnl— thfi bulk roming irom thft miAM of CiMwhiftr- TEiia u ^dobutiihI ia 
the givnter pert of Bengal and Amui. f3| Mamtrttr|sEi—* rack uiJt obtnined 
from the miiiDB. $3} A4en iJorfcodi ilUt, manufawttired from M-woitw by Aolnr 
evaponktion. (4) Aden cruabod iftlt (5) Rawsyah karkack Hit—thls romea 
from the AfticiUt fooet of ihn Bed Son- (6) BAWnyah onuhad Mit. f7i Salif 
bnriticM’A ttfi-jt—this cornea fircms a pwrt (SoJifl on thu Aificail coaat., {9) hohf 
criuhed »lL 18) Salt from the Peraian Gulf—thi* U*wi M i» hrem^t by the 
Arab BoUing-ilupA. but oS thoeB oro rapidly dmappenring the trade I# on tlie 
decline. flO) Bombay korkneh Bolt. (JIJ SpoHah korknch OAlt—tbii ia urn 
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soujttrn 

^Mn iho TiViin’']La Di[no, 3!vihpur district, the Kffmm qf being VL’^rlcsd 

IB £0 Jcot thick* with & etpie-fcHCit pATting of tiwh dippick^ 3l>‘ to the X.NMV. 

“ Ahoiit two niiJoH E.X.E'v of KnlBbagh Oil tho Indus* rock-u.1t u iiorkcd. 
In npcrn qiinrriu on the Dost, Hiopo of ^ndiigar hilL 

*T\i-a rook'JldiU mijK?d in thoCIs^ndufl TniiHHi *nd Iv^lnbo^h qiiArtic<« in prin- 
dpftJly cHmuuiood in the PAnjnh mi Xoiih-VVofU f'rontirtf Pnjvii|i;i% During 
ihfl ^t EkK yoora the overago nnnunJ uW in ihoio provinn^ Hmountod lo 
70,flll4 I0na» or ^2 3 per pent- of the toliU, In Shrt unw poziod the n>ck-«Ut pent 
to tho TJnilcd IVivincca everogcd 10,&4fl tone q or II'3 per <vnU, whilat ns 
lutif'h M H'l per cdilt. of the total ealn* or an annual Avorngo of 4.1>33 tons* 
reached a4 far ai Bjhar, and ■maJl condgnmonta of about 10 lonii a yont werv 
dnipatcbcd to Lfiwer Bcikgn]. Tho Avrmge nnnuui aizLQunt of SdO tuna wJjfch 
entered Sind formed 0-^7 per cent, uf ihfl aalo* for the ^'cora iS97-8 la I EH>2-3, 

” The Kohat aqlt im gray in colour with IranApArent putohea. It ia worked 
in opeth quarnofl, imd tiw iiiDaaM crpoBcd may retfurtiml lui pro^ticiiLlly inex-^ 
lukUHtihle at Iho pmont rale of output. In tlw anttclioal at Baliadur Khel, 
whore thoaaJt ia^n ta beat the boaeof IhoTertiiiry n^ntem* thobwfjican tmood 
for a diHlanco uf aboul eight ttkilH, with 4tn eiitpdilcd tliiddican of over L.OOO feel. 

" In -Mandi State, rw^-Hlt in worked in open qiinirkeii near Iho fnuhed 
junction of tho Tertiary and the older unfoadiirenMut roclui at Gunia and Dfanu. 
^0 Mondi salt Ij of a dirty p3um^Kx>iour, containing earthy impurillf* which 
bring ilown the avoiloblo aodio chloritid to 4U or 7D per cent/' 

Stth-^evjMpurntfon In inffla. —Thi? ih&y be referred to two — 

fd) direct evaporation of aea-wat^^i ^ {b} Bah^il nnd lake bFineiP Th^ 
former h chiefly coiiduet«d at Bombay and Mndraa, th^o two preaidenciea 
neually eontributing betwG«?Ei thcni about two-thinU of lQilia''B total $alt 
auppliftfl. Holland (U* S9-9I) obaerv ea:— 

''Of the salt produced in Bombay, about 7^ p^ Cent, wo* obtained ffura 
mA'WatcT, the reot being mnnufactmi^ from ■nbaoil btiTW at KhAraghom and 
Udu oil the bolder of the Iceuer Rann of Knch^ anil powibly derive from in^ 
filtrated nm^WateV. The Madroil salt iii pmctic^y oil made ftotn aeil-watcr+ a 
Very amAll ^i.^tity of ipontanoout aaJt being ooUoeted at ^ondrakn in tim 
Moffuliiutan^ Sub-diviOEOn. 

The dkief mnnufaetura of aalt In Burma takea plaoe alaa along thn aea-coant, 
but tubaoU brine ia evaporated at vartous placea in Upper Burma, notably In 
Lower Chindwln. Sogain^ Hhwobo* Sfyinjrii'an* and VmEieiltin diitricta, and in 
■mailer qUanlLtiefl in Minbu Euid Meiktilk, oa well os at ^tewhkw in Hoipaw State. 
Ihiring Ihc pnvt oix y'oara tbo AVOnige onnuaJ production uf tltia anil in Burma 
hoa b^n 3,432 tonO," 

" In Sind M per cent, uf the mit mlwd during the yo«u-B Lft0S-19<13 wna cb- 
tained from itna-wator, and 13 per cant, from tho Somn und Dil^'or depoMla on 
tbfi edge of the sroot deoert/’ 

The Bocond form of occurrence " (onbaoil and intemid lake brine} “ In 
eharnirtcri^ic of arroa in which evoperation of rain-water ii eXiiMtoivo compared 
^ iknd tikB salt nKovered in tlicae arajia ia that Itierely airwted; on kta 

jotimey to the oeo* where-p in the aome way, it ia conc^tratcd by evaporation of 
the wai4r+ The maat prominent of auch oioaa ia the doaert-balL of lbij|kutana„ 
including tlto aalt-Iakee of Samhhiir, DidwnniK Folodi LnnkarA-fliir and Kachor- 
Hawiuuji^ with a brino-impregnatod aubion oloog the whole valley of the Luiti, 
■« writ na the country to the msat En KJntf around tike Rjinn uf f‘tach and the delta 
of the lndiia4. To the north of the Hnjputana country anbHkii brine rafawl and 
avajwmted for aalt in a cluater of idilagca in the Sullanpur mohoJ^ aouih-wfwic 
of I>elh]. Other plooea occur in porta of the UiuEckI Proiincea and in Berar. 
where large quantilkia of aidt wofe InfmeHy obiaine<f front tubaoil brine in the 
ahniium of the Puma rivr?. tn Cwali-uf Stare aalt ta regrtilarly manufactured 
from auheoil brine, tha average annual production during the ^■wan ISiPd to 11103 
itaVIng been 434 tun*, Jn Blhiir a amolL quantity of oalt i& aepoi^cd ul the inonii- 
Iac!tiji4re of aoltpetre/^ The retuma for tho pa^ four ysara In Bengal el^ow on 
nvenkge of lOO tona per ozuium produced. 

Stmh^mr Lake* —F. Asbton [Ayri. 1900, No. 13), Deputy 

Commiflfliozker of Northern India Salt Hevenue* wrote a brief account of 
the lalt indujtry^ of India, alao a highly iiutmctiTo and copioU 3 ly illiiA^ 
trated ittatemeriit of the Bambhar Lake aalt and the other aalt worla of 
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BajputAsa [j£>urn. Ind. Art Indiat^t ISOl^ iXit No* 73). Me tclla ui tbt 
the salt industry of Eajpdtana produees about 200,000 toos a je&r ud 
meeta tli& rfquiwinents of 50 miJIjona of people. The Sambhar Lake, 
it is believtd, has bcHjn wark^ for salt for the past 1,400 Te&ta* it b 
abont miles in length, the breadth varying from 2 to 7 miles. And it 
covers an area of 90 square miles. The snirouncHng country is mnij 
and sterile, 'with the great Indiati desert to the westwards The d«tutE.r 
of the lake brine varioa with the annual aecumuJatioti of water, la 
of normal rainfall it is about 3^ lieaum^ (the dDnsity of «e4-w~ater), bat 
when veiy' ftill is considerably less, and during years of drought it swiy 
be a-i high as 10* Beanm4* 

The lake was taken over by the Indian Govemment hx 1871, and iupce 
that date has xdelded 4 mill ion tons of salt . It lies within the boEiudariel 
of the Native States of Jaipur and Jodhpur. Holland remsrki dat 
'' the ^^ainbhar Late is a aUt-filled depression in the Aravalli schista tud 
gneisses^ in which a body of mud and sand with kaniar and gypsura (soiSf 
70 feet thick in what appears to be abont the centre of the depreffiim) 
includiw from 2 to 12 per cent* of so<lio chlortde, with smaUer quantitut 
of BodJc Bulphatei. sodic carbonato and potassio sulphate. Every vetr 
the water brought in by the rivers, which aro in flood during the moasMOt 
forma a lake some 60 square miles in area and 2 to 3 feet deep* The 
water, whwh la fresh when it first comes in, takes up salt from ihe Bcciraa- 
Istod stocks in the silt and fonne a strong brine, which is partly led isto 
prepared enclosures (Jtyorr) for the separation of the salt by solar evApors- 
tioii, partly isolated by tempoiaiy reser^'DiiB constructed and cut ofi bo<^ 
oI the kke-water in anticipation of the recession towarda the centre 
evnporation, and partly forma a thin crust of white glistening salt ^ Etc 
bed of the lake, where it is allowed to remain until the arrival of the iicii 
monsoon and the usual annual Hooding of the lake.” 

“ During the post few yeais the quality of Sanihhar salt is said to 
depreciatedn and it hsa been sun^peoted that the large quantities whkli 
have been removed have at last made an impression on the great atores of 
salt which must have accumiijated in thq lake silt, appreciably raising tlie 
proportion of the associated eompotinds sodium sulphate, eodimu carbonate 
and potassium sulphate,^' 

In the Mreords of ih^ Ocologicai Sun*e^ [1^5p jcxsii., 01 1 
10(b-2) will be found a highly mstructivq relufation af the opiun® 
that the supply from Sambhar w^os decreasiitg. “ The rise in the 
l^rtion of other salts is small and possibly at present unimportant: 
rise in the level of the ailt is perhaps more serious ; hnf, whatever rnJ^^ 
be the raufle^ it would ho humiliating to watch the failure of this 
when one knows for certain that it contiioi, iu its npp<™ost 
aiJt, enough salt to supply the requiremenite of thin aectJou of the MJ 
Department for another 300 years,” , . 

Ashton explained that the manufacture of Balt at the lake U depeo^ _ 
upon the monsoon lainfalL “ This,'* ho saya, ** greatly yarira irom 
to ycarj and the outturn of »lt Hiictuates in aecoplanco with the - 
of the brine in the lake* The greatest quantity produced m any one j 
has been about 260,000 tons* and during a year of eiceiAively hra , 
ramfall only about 3,300 tons were obtained.” _ 

After Sombhar, the Pachbodra salt source is next in iEnport^re+ 
is situate ID Jodhpur tiforwar* oa it is well named—the land of 
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SALT 

BRINE SPRINGS: IMPORTED SALT mdium chlohiim 

Clov«reun«iit DapArtm^iLta 

The t€wn of PAchbAditl^ a pcpulatioa of 5^000, and atiiilcLi on tha light 
bank of the Liini (the siJt) lirer and at a distance of 40 milea ffom the 
citv of Jodhpur, llie salt is fanod m the upper end of a aand-irailayf the 
sjVbeating tract being about sir milea long and undeir two milea wide. 

All over that arcii brlne-spriiigi exiit, and irom these the salt la manu-^ 

factured. In l87d Govemnieiit of India purchased by annual eubaidy Pa &aiMd^^ 

complete control of thesa brine-welle, the producrtian of which La about 

30,000 tons. Fite of on aYerage Icn^h of 2iij feat and a breadth of 00 feet Oootctxtia. 

are dng to the leYcl of the brine-oprlnga and become Oiled with brine to a 

depth of 3 feeL Thorny branches of ^Hrf3p4i'»3n arc thrown 

into the pita and the salt precipitates on these, thus causing more £ow of 

brine. The density of the brbo varies from 20® to 25^ B>eauni& 

The salt source of indwana is also situate in Jodhpur at a dUtanoo Dldwana. 
of 40 miJea N.W. of Sarohhar Lake. The supply of brine is abundant 
and believed to be inexhaustible.^ and in the climate of the desert 
manufacture could be carried on for nine months of the year. The ralniaU 
has no effect on the aalt-produdng capabilitiefl of this aatiie4i Since tho 
Gbvfimmcnt acquired aolc rights (1S7S) about 300,000 tons of salt have 
been made. The cost of production comes to lOi. a ton and it is sold st ' 

Is. 8d. a ton, but the Wont of sufficient means of traniit refltricta the 
traffic. The Didwana salt La practically all consumed iu Rajputana and 
ihe adjoining districts of the Panjsb. During the years IfiST to 1@03 
the annual average production came to 10|3O2 tons. 

These salt-wdS tW occur in what may be viewed aa a former bed of Kacla. 
the Luni river; and lower down in the present basin, just before the riysE 
debouchca into the Rann of Each, a large delta is fonnod through which 
during floods nnmeretu channels carry the wstcra to the flea. In the 
dry months of the year^ when the bed of the main stream is perfectly dry, 
brine percolates into tho tributan- chauncle and salt La formed^ naturally 
in thousands of tons annual!v^ only to be swept away when the rivet coiUfS 
down in tomenta with the monsoons. 

the salt i}EPAifTMEr^t,—lrk 1S94 the Govmiment of India had &ftlt 
a Memorandnoi prepared, as a conspectus of the syitcms aud methoda of partmont. 
the ad tninist ration of the Indian salt revcimo in all ita brashes and in 
all provinces. There may be said to be four ceutm of administration— 

|1) Bengal, (2) North India, (3) Bombaj and {4) Madiaa. Thw are 
briefly aa IoUowb :— . , , . 

]. Bettg^L —Bengal and the grcsiter jatl of Burma obtain their salt _ 

by impottatloh. Under tho Mubamirnadan. rale a tax was levied on salt 
hv means of imposts on the privilege of nLanufacturCi and by duties on 
the transport of salt from tho places of mafinfaetuiB to the interior of the 
eottiitry+ Later on a system was gradually maturod which provided for 
the CDutrol, the manufacturet and sale at the agency to the Company's 
flervnntfl. Thni wss lotrwiuced by Cflivc and perfected^ by Worren Hastings 
in 1765 to 1780* and it aurvived in a EUodi^» form till 1S62. A Govern^ 
ment salt monopoly oimilar to that which existed in Bcnii^l was introduced 
in the Madrait Presidenry at the beginning of tho 19th century. In 
Bombay salt did not became a coneiderablt smurca of revenco till IflJT. 

The ttiwie in Cheshire ealt rose to impartante about As year 1835* 
and thenceforward imparted ^It graduaDy ousted the Native product in 
Bengal proper, until by 1873-4 local mauufacture had ceased and the 
accttiDulated atoeks had become exhausted. The dampnesB of the climate 
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soDitiii chloride; 

Octrertuiient H^partmonti 

atad tho large AULOTint of fresh ^ater discharged into the Bay of BcDnl 
by the Ganges add the Brahnuiputra tel! agfliiifit eUciedt salt-taaniiiertirs 
on the Bedgal coast, but tho mannfacttue of salt w&a not finally Abacdocjed 
in Orissa on til 189S. Nearly half the salt imported Into Bci^ ceau^ 
from fivorpcKiL and the rest prindpally from Getmany, Aden. Maahi:, 
Jeddah, Bombay and Madras. Since the constructiod ol the railny alcHi^ 
the east coast, Madras salt transported by land has begun to compete 
successfully with the imported commcidity.'" [Imp. Oaz., |>%, 248; G»fe 
/fepfr. Admin, Sat DipL Meng., lOCefKdth, Admin. &ik n 

Burma, etc.] 

2. i\orth iMfiffa .—This emhracci the United Pro^nces, the Oetttd 
Provinces, Rajputana, Centml India, the Panjib, and the North Wai 
Frontier Province, Its sources of anpply am Sambliar, Did^ano, ?^th 
bodra and Buitauptir e^nporation works^ and in addition the salt-ioinii 
of the Salt Kange of Kohat and Mandi. 

Under the Sikh Government salt wa.^ one among forty-eight srthJa 
IJablo to customs, excise, town or transit duties. But the Siih GcTcmown 
did not oatablish any system of nsatiagement nor n fixed scale of duties 
Since taken over by the Government of India the nianufooturiiig aeil 
preventive operationa have been direoGy controLled by the Northern Ipdii 
bolt Departemeiit. Along with salt dudeSi the British adnunistiiliDii 
inherited an immeruiG number of transit duties, levied at intanrals along 
the trade routes under a system requiring elaborate cuaGoms arrangtaninti 
and involving an intolerable hindrance to trad# and eommimicatdon. b 
1@43 the traiuiit duties, vlth the exceptinn of those on cotton and sniif. 
were abolished, and the loss of revenue was partly moAle up by eataDci^ 
the Provincial salt duties. Tho cotton duties were abotiahed in 1855. 
while the salt dudes were gradually raised until in the period froni 
to 1877 tho salt tax in Lower Bengal was Rs. 3-4 a mauud,. in the Upi® 
Province-s Rs, 3, in the country be}^nd the Indus a few annss> sad w* 
Madras and Bombay, Ra, 1--13 a maund. The salt sources of Ea|paE4iii 
belonged to the Native States in which they were aituated, and duty ati 
levied on thdr produce when it crossed the frontier. These 
couJd be maintained only by stringent preventive meosuiep. To preveftt 
untaxed Kajpntona aaJt, and tho bghtly taxed salt fitsm the aoutb iM 
westf from eomlng into Northern ^dia, it was necessary to niDutiteiii * 
ciistamidine extending for nearly 2,500 milea^ from Torbela, near 
on the Indus, to the ^mbalpur district of Bengah Ih^ bi*® guarfed 
hy an army of nearly 13,000 ofEcers and meu, and consisled, along a 
part of its course;, of a huge cactua hedge supplemented by stone wahs ^ 
dltcheSf It must bo Temembered^ however, that this line took the 
of a more annoying ayatem of inntunerable customs ports 5 «’atietf‘i 
throughout the interior of the country.^’ 

“ In 1870 the Government of India acquired a lease of the 
Lake, with a view to increase and cheapen the supply in the Uni™ 1^ 
vincea ; and in 1874 over 700 miJea of the eastern portion of the lins 
abandoned, the trade in this direction having concentrated itoelf 
railway routa^ The neceMity of changing the whole system was at ^ 
same time indicated hy LojH Northbrook and a few yaam 
Lyrton^s GoT.'omment was able to acquire the teniaining salt sou^®* 
Rajputana juul to equalise the duties throughout the grater pa*^ > 
Treaties were mode by the Native States concerned, and in 1873 the Ben. 
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it Wte hU6 m tom, and in 190«. 1,657,135 tom; heiiw Iwntepta. 
ductjoa m the foper represented 63 per «ttt. and in the latter 70 per»at 
of the CObBumpdon, ^ 

It is thus evident that the reductions of the dut 7 on salt .if. 
c^ivd 7 in March 1903 and March J90S, stimulated cousumpliaii- tit 
the provinces except Bengal (which draws its supplies from yvetpool ttd 

(jernmny} Itave abown an iDcreas«d conjiQiiciptiQn- From to IKfl 
the dnty tb^ughout the greater part o£ liidi* was Es. 2-8 a mumd irf 
Ib.p but in the latter year this waa reduced feo Rs. 2. Again,in Miitii 
19Q5p the general rate for Iiidiap except Burma, wna reduced to E*. il iw 
maund. A fu^er rednotion wia tuade by the budget of March 
and the tax is now levied at the uaiforni rate of one ni]jee pet mutnd 
over prafftically the whole o£ India and Bunna'" (Mor. and JfoL 
Prog. IfuL, 75), 

CuttamM^ M/td ContraL—Jt has boen fnliy exemplihed that in 
the produation of salt in India there are two chief operaticzu ; fl) 
mining and (2} evaporation. Under the suporviaioD of the various ie- 
partineiit^> preventive establishments are maintained, to guard ageu^ 
illicit traiHo in salt removed from natural depoaita; from ma aiifactodai. 
whether onnied by Goi^emment or private persona; and from saltpstn 
reflnenes, etOs The tmlho coastwl^ ia also subject to supervision, tod 
special uaeasiir^ have been undertaken to check smuggling from Pniiri 
And Portugues<^ as also from ^Native State, territories. Bc]fA}% bovfVrf, 
the modem policy has been to work salt so economicnlly and ^.dentkficsHy 
that the tai may ossuiik the form of ordinary' proht on productiQn stid hs 
collected befo^re delive^ to fh n traders, so as to place its Buhse^^uent movt- 
menfc free of all restraint- This, when contrasted with the vexatioTBud 
expensi ve system inherited by the Eritbb adminiiiitration, will he Men i» 
be a Vast iropKivcmentr Salt is reaflily available throngbont the Empw* 
its price has been equalised, ^aciUties of traffic increased^ and a syiteniof 
cre^t ostAbljahed* ■ ^ At the present day, for examplcp a trader of ihf 
United Frovincea welshing to obtain Sambhar salt haa merely to depofi* 
his money at the nearest treaatm^ Bub-tzoasurr. or appoinied milatp 
station or post'^officcp in order to receive hm coniignnieot without.dthr 
or trooblep at any raiJwa3' station he chooses to name. In Madm tlw 
trade in salt is fuilitated by a credit system, under which s merchant 
iJe;^Biting securities (with a slight margin for fluctuation of price) rwei^ 
a six montha^ credit for payment of duty on which hs can draw jfnun 
to time* A similar system^ but with a shorter credit pariod, obtsio* ^ 
Bombay" (/i«p^ Ic, 252)- 

The following statement exhibits tbo imports from foreign eountf^ 
and the production of salt within India in relation to couBnniptioii 
revenue — 


— 

i Impcrtfl in 

Maondfi., 

Fmcluetron ia 
^fauEida 

' rotJii3'ipp'J'j“ 

Mnyuafl^ 

taflo-i 

lUOO-L 

i»02-a 

iao3-Hi 

lOO^S 

ii},7Qa,»]g 

J 1,^3,572 
A,ft|:aSS7 
14,S<H047 

12,4W,2S1> 

] 3,3(11,QOU 

29,040^900 
, 30,805,506 

£7.303,440 
30.000.077 

39,316^470 
22,400p»7i 
30,059.737 

; 30l44(h3>)9 

' 3T,11A03* 

M,3*7.0S4 

4D,tol.VK 

JM61.2W 

43,3<5D,337 
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To contraat with tikes* (ijnim to show the qaanfitr eo^nmed Cennuop 
and the levenue italiecd, tbo following table may now be given 


— 

Qujuktity in lianndfl 
Cofuumed. 

1 Duty in Ba ReoJiaed. 

i a 

laTJMi 

~ 24.237. “30 

t 9,86,00.010 

la^fl^i 

2T.3im.e03 

117 6,04.700 

ia85-a 

31.600.062 

0,03.4*,710 

lAao-i 

33,236,736 

; 7,00,1^730 


34,e3it,ftS! 

0.31,14.370 

1000-! 

35,6!2*2 

' 8,79,57,7*0 

1904-5 

3il.377.50a 

1 7.(10,38,401 

1905-0 

10,720,000 

0,03^55.000 


Thesw tables show the share ol the salt of ItiOia that is drawn Irotn 
foreign countries—approiiinaiely a littlo over ouo-tbird tho atiniud 
sapplv—the quaatity pes^icd into ooikBumptioa, and the duty rcaliaed 
therefrom. In 1873-6 the eornumfition waa 24i ujillion maundfl, m 
1004-5 it had eirpandcd to JilLlUon maunda, and in 1905-6 to 40i 
million maunds. The conBuraption steadily progrested and wafi little, 
if at all afiected bj the flyctnatioim In the rate of duty charged. 
But during the veara 1904^, while the duty declined, materially the 
consumption made a record c^epansioru And^ it imy be added that 
more recent forecasts would aceni to show that the ijicreaaa mav soon 
eompensste for the TeduDtion in rate of Tho demand for salt 

wciuhl doubtless decrease In the afleeted areas, and yet a 
figures of salt consumption by themselves for the whole of India dnnng 
the past thirty-live to forty t'cara give no sort of indication of the jnears 
of famine included w'ithiii that period. The progression has kept 
w'ith the increaae In population^ and has been litUo if at all a^lMtod either 
hv fnnxine or taiation.. If Buirendered to private enterpTisfl the pnee all 
oWr India would rise md become unequal, thus Jeoding to nunierous 
difBcakies and hardships. Thus it insj be said salt b adnuiiisterttl on a 
commercial basis and the pmfit secured returus in loBsened taiatioo. 

The returns of the salt trade mftuifost a coutmuous eopansion wvth 
periods of auddtn development rather than of ehutikage. Thug, for 
example, in ]&78-9 the consumption waa 25^ million mfiutida and m the 
ncx^ veJtr it became close on 28 mithon,. So again, in 1883^4^ the con^ 
siiuptiou was a little over 30J ijiilhon nifluuds, and in 18BI 5 it t^orao 
33 milliou mauniK In onlr two vnara are material nhrinlmges mitiifesl^ 
vii. lBB5-€ and yet in these the effect was only temirewy and did. 

not in any way diaturb the steady ailvajiwDichtF It in known t^t 
aeaaoufl nf dchdent Hupply occur from tJiinatk conditiona retardtng 
prodnetinn. and the Tears 1085-6 and J888-& ore likely to havu of 
nature. At the "preaent time aal t aelb on an averagu at one haltpeuiiy 
a ponod throughout the greater put of India, and atill prodticee a net 
revenue of 5 to 6 milhon pounda sterling- The iocidence ot the taJt prior 
to 1%S WAS 4’9 annaa per head of ppuladon. and by recent enactMnts 
it became only 4 annafl (4 penc« ft tU aole contribution of a kig* 

percentage oi the people to the adininktrfttisai* 

ifl needleaa to ennniotaU tho numerous pnipowa aexved by 
ialt. It is naed aa an article of food, as a mannrea in fbh-curing (sue 
P> 54fih vinegar purification (see p- llUJ^ etc-» etc. 
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TRADE IN SALTPETRE 


SANSEVrERIA 

ftaXBUItaKIAHA 


esip&rted ainonuttcl to 4CG,5CS cwt. q. ycar^ whilat for a BimRar 
j^riod ton yoafs later^ 1880-1893^ the aimcaL exports irere 

3@9,9S9 cwt. Tlie highest valueg^ ranging from £600^000 to nearly 
£900,000 ^ occuircd at the time of the Amettcan Oivil Wot from ISfiO to 
18B4, but ftALtpetre wm then an essential eouatituent of explosives auii 
India had almost a monopaJy of suppHeSv 

The actual hgures of the exports of saitpi^tre during the tiTa years 
enduif; 1906-^7 were as lollowa1902-3, 410,622 cwt., vaJaeti at 
Ra, 43,37,283 : 1903-4, 392,114 ewt p valued at Ha. 40J0,36* ; 1904-3, 
348 J41 owt.. valued at Rs. 36,23,833 j 1905-6, 330,429 cwt„ valuer! 
it Ea. 38,52,919; and 1906-7, 353,378 cwt., valued at Re. 41,42,327 
(=^£276 J6&J. In the last year the largest quantities were distnbyted 
follours:—United States, 105,034 cwt.; United Xingdouij 98,604 cwt. ■ 
Obinfl (Hongkong), 78,499 cwt,; Mauritius, 28,174 cwt.; etc. Praeti- 
celly the whole of the exports go from Bengal {348,263 ewt. in 1906-7). 
Holland Mm* Fr<id.^ in i?et. GecL Sun\ Ind.^ 1907, ixxvi., 81) showfl 
the average value per ewt. for tho past five years os HiS ehi Rings, and 
he points out that the Importanee of the industry may be inferred from 
the fact that in Bihar (during 1900) there were 50,469 workeB employ 

Only very small quantities are imported into India by sea, averaging 
about 19 cwt. during 1901-5, but in 1905-6 the quantity suddenly rose 
to 4,848 cwt. (owing to the importation into Bengal of 4,820 cwt, from 
China), and in 1906-7 loU to 28 cwt. Considerable quantities, however, 
are annually carried across the frontier, almost entir&Iy from Nepal. Tfie 
actual dgTirea of Trans-fpoiitier importa for the period 1900-5 were as 
follows :-^l 900-1, 4,590 cwt.; 1901-2, 11,352 cwt .; 1902^, 2,758 cwt. ; 
19aT4, 4,429 cwt.; 1904-5, 2,872 cwt. 

[Cf. Taiivniic*r, Trai'rU Ind. (cd. Ball), I0|6, i.. 122; ^vvenot. T’mivlf in 

IndoStan^ eft.. R$8T, pt. iiL. 51-S. 105: SlnCphvrSozi, HmI. Europ, 

India, IS12, 162, 40S^ Milbtim, Or. CwftW., 1SJ3, il., 236-42 s Ettr. Min. 
Pfod. Ijuir, 20 ; laaSi 52; O^. Ptibiicai^ ^inr wJ Cm., oh Admin. 

SeU^ Shpt. 3, jaw. 415-9; imi «: 1SW7. 5+-5; ^Voriiig, /Joi. Mtl. 

iflif.T ISPTp 107-9; Aj|Ti, 1900, No. 13, 13fi; Bbimt and Bloxom, CAewi, 

for Enffin. ond 1500, iL. 400-1, 432; Rtpi. defeun. E^ng.f. tOCl-2, 

33: CrAddo<^k. ^^ojf^irc tn BumtO, £nd!. L901. xn-iL, 532; ^cuil^r Litct^ 

ia Jmirn. Sae. jlri#. 1903. lii.. 140 ; Achton. had, SaUptfn^ m. Angia^Onnit. 
Cflmni., April 1900, i., 238-60: B«e. (fes/. Ind., lOOd, rxxii., 15; JOOO. 

xxxiii., 10 ; Btpii. j^dmin. N. Ind* <5ali D<pt.j 

HANSEVIERIA ROXBURGHIANA* Srhfifh.Ai^ S* 

Saxb.^ FL ii.^ 16L; FL Br- 271; 

The Bowstring Hemp, marul, wwjtw, unvln^T utarj^sfiT joracJluiTa, 
etc., the Sanskrit for it being apparently mEiriini (Jones^ Ar. iv.» 

A hush witll a ras^tta of siweuleJit radical leavnu each ending in a lang 

^uiic. It ii by some pemons held to be ladigtiiijua to India, by oUirre, Uke tha 
cemainizig mefiabara of the gonns, to be African. But if not a naiive of IndlA, the 
veroacular nmiae munNi niiut haw been Ddapted to it from aciri# other ^4Ani 
wluch in Baciont tiniea afConckd tbu inaterri string of the warrior caste 
o/ ii., 42, 44). One or two iporiw oro fairly cxtHuivBly jpown m 

lodiaa gardczifi as oriiameatal ilwaba, and here and thenei occasioxuifly raised 
"HI account of the fibre. Froiu the soceoleKit: Icavea, the fibre is extracted and 
ta much valued, Ijecaime of iti elsstiritv and coianqumt euitab^lity for bow^ 
^tringH. Xho roadef wiU fmd much tiidul mfortiuktion oti thts aubiKt m Tibs 
dprictrftMraf (1600, No. 30K where it wjJl be found raurm fibn has beeu 

™crHiilnendEd as a cat^ rrop with tea. f'C/, Roxburgh, on SubtlitnitM /or 
Etmp ond Fla^^ 1901* Nm 12; I>odget tfar/tJ F^rt FAanls e/ tAc H'ori^, 1S^T» 
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SANTAL.UM 

ALsuw the bandal-wood tree 

S&ad&l-wood 

236-&0; ivew B^tU. {Add. bor.. LK ISEH^ BaL Ganl. SaJtmmimr, 

11-3 ; BliK:kfflan„ Fibm o/ Hawaiian hhnd*^ 43-^! ^Vb-d, 

Jidy 1905, XIV., 233; Ihmtlna, Imp. Bf.pi*., 1903^ 73; Jopet. 

FL dan* LMnh'^., bk--.p ii.^ 3£5-a.] 
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SANTAJ-UM ALBUM, L/#ijj. Roxb.,JJ. /mi. L, 442; TflJb< 
Tfw, dc., 1902p 293; Gamble, Man. Ind. Timbs., b&5-8i 
B^ng. Plant*, 1903, ii*. 913-4; Watt, /^. AH at Ddhl 1903, 147-53; 
Santalacr^ The Sandal-wcHid, known in Indian YomaoulAnt as cAoHioji, 
cAaftdni tandal, iukhad^ ganMa, ^ndada, *ukhud, sand^ tr^ndam, 
santagu, otc+. etc. A ^inalJ evergreen tret met with in the diy t^\qm 
of South Indin (iIj"sore, Coorg, BotitlihfEimthd,H.TdembAd, KarniitAk the 
IVcatem Ob&te, Nilgm hills, Coimbatore}, and in North India cldeHr At 
a cultivates] plant. It affects open forest lands with grass and patehei 
of other tTeea, usoally fieqncnting red or stony aoila. It is a root PAnnte 
on a long series of host plafit^s, and hence apparently the diMcaftie^ er- 
porienced in systematic plantations where pro^ion has not been midt 
for this requirement. On rich soil tho plant grows well, but the wood n 
deheient in odour, coiisequetiily mferior ooramercialJy. 

Mfitcry.— SandjLL-'H'CHKt lw bow known in ladiA froui the mott arwient fli 
elMftic: thnes, t.ho Sanakrit authors dk^tin^iiAliingvAriooi wMfkse^rdi&^jtocokKir. 
C^oi^AiTa minht bo npwken of aa tho collecliva natud for the ■ariM, thi 

tfiiD (or white BandnlXond ptiachaTvIaMa the faferior (or ynllov ■AnLlalk both b«m$ 
deriverl from irtfriTPH. They dJfltitiguiiih tvro kindm d rod fiaadjl ^ 

foJtjocAond'd^FMi't minkely -v*#4^ir#rrtir#rpiiv Nn#i-riMfrM[iiN (see Pr 9091 -and r ip^Hi ijid 

A4T/»jiHrii fsee p. 194), Sc, m a Ittus nianiv.w, thw vorioiJm wccdn were kaown 
to tho e^y Ankh trudirro who vMtod India and Cldha. A^iooEma (ii., 3, 
Rivee Iho medidikid propertioB of tho ti-iio ftandd. t^orapion 31^1 

deecribei white, ^'ol]cw and red oandnl, jlolI ipoiAk» of tho tlno&L qEiaiiHo* 
imni BinJ (China), on cpimon doubtlahh dutv in Uko woU-'ealablkhcd tuctuoitiM 
that the trodcrH [icm China were in Lhe habit of troatiag tadia bo a hulf^way boui* 
and exehnJtgtod adtoG ef tlmtr Oiinaao waroo for ladiw prodiiciB mid nymu- 
factiuea,, and on mriviil at Arabia ah tbo goods ultimatcdy diapoaed of camG to 
be apakm of Bn Chinree, bccaofto of tha traders having conia from Qiina^ juH ** 
in t|io ftirfheJT diatributian of theafi fidfraanio worOH they rGcci\^ lEllO iuut}0«'i4 
the coast tOWYia ol Arabia from which they were llnally (hatributGd to 
EoTQTm. rC/. (AdaniA, tronsl. Acd Cbiumont.]^ lS47|i iji-i *4^^] 

!3iaroo Polo, in the 13tb eontury, mak^ freqtient referoaDB to Red 
Wood and to SandoJ-wOodp and Garcia do Orta (C^^ ihr*) aayn the wlilto m 
yellow kinds grow In Timor, wbara jt ia called cAua^aa ond by tho Arabs 
■tlCid the otber kitida in the MaJaya TaLaoda, a special rod form known as reirwH 
being obtamed in TeiMssenm. with reeeait irdonnation wtgiiriling 

J'oktrn. Zrinji> 1905* XXXviL. SiSfUSS.! SaniiiJ i* 

scribed by Acoatot Linaehoten, Pyrnrd* ^falthiolua. Bontluo, Efo^'e, ft®-, “d 
for Indian wTitera consult thd fullowingAblll FaaJr Aini-i-Akban (BlbchHWJCV 
tranaLJ^i, fll ; JithAngir* Af^ncfr* (Pneo. transJOi 14* a3 ; FoMer, E.I,C- 
1017., v'.^ 307 E vi.r IdS, 170; iUoxoiudGr HaniJlten, Acc-. B* fmJ.. i73J^ l, 
30e; Jonea, Stl. ltd. Pi.. A*. iv., m ; Miiburn, Or. Cbfjwn.* U 
Rao. Jmf. For., 1908, ixxiv., 17-21* 

Culttvatian .— Jehn Scott, Curator of the Royal Botnnie GaideEiji 
Calcutta^ showed that sandal-wo^ was a root parasite on Jowny 
(Joum. Agn.-Hort Sac. /idL, 1871, ii., 287). Barber (Ind. 

XEvili.. 340} tirged that & careful study of thia circumatance might lead 
to mneh-ne^ed! reforms in the methods of cultivation* aa e^o to the ti^ 
eiplanatlou of the peculijiir disease known aa ** Spilce-” BrandiB 
this up by a review of the hteratura on the pamaitiini of Bandal 
Far., 190a, xik.. 34!}, Eamn Riio (Ind. /or.. xiiL, 38fi-9j has 
full detdlfl of the panultiam, alao excellent illtwtmtioiiflj ftnd #^6^* 
of ftomo 100 boat plants upon which the aandal hod been found. Ijast^.T^i 

are 




TANTALUM 

OIL AND FERFUirE album 

8indftl-wood 


Bftrlfer rotitributeil & Curther paper [Ind. For., 100^, xxk.^ ; 

1906, xxxl., vrhich Hoppliiira di>taiL4 ul Lbi mli^>K:ropio 

of the haiutona ^ihI clieir prefeTvnce^ for r^rtAin hoite. Lmhlngtoii 
(fmf. For., 1602+ xxviii., Rama Riwj {Lc., 1904, 244^7* 

3iJ 7-62, 397-402) and uthcr offireis o( the Forest Departiiieiit have also 
devoted mueh pareful study to the euJtivatiaik of Bandal, niun> eapociAlly 
in relation to the pixHluctton of the percentage of rieh-aeciitetl 

wood. Lnahington obsen'es t *" On the whole 1 am inclmod to think 
that the best way of aiding the teprodiirtioii of ^ndal-wowJ artifiriatly 
10 to increase the Borub, fliwl thii 10 best effected by meiely keeping 
out fire aiui graj^itig. Aa soon nn the scrub reat:hes two or three feet, 
sandal reproduces natuTidly from seed dropped by biTd 0 , and this may 
perhaps W further asaiBted by dibbling-" HaitiJi Bao urges that 
weeding is dangerous, aiul that oiify Burface pniiiing when the Bcrub b&^ 
romes too denee should be indulged iti+ Lushington meutiotut B iuohea 
growth in girth per ten }^ars aa a safe BV'orage^ and the exploitable age of 
the trees as forty yeans^ the minimum sire being then .IS inchc*at 4| feet 
from the grouniL 

DiSEAS£ UF rii£ SANDAL.^ln alU-^otkm wuw drawn to the rtp 

peoDirKTi of n diiKNifio ninooff tlio i«ui!dAJ'tfw.ii winch wojt Attributed %c bertsr 
tMlIc (Lolfiiuitio, IfuL Fwr, I99L XXvU^ 97)- Btobbii^ For^, ItKM 

Xlix.. ApprJ 4 account of th? Inaect tiiioniica of thi^ phmt- In 

tlw J'ofeil Ferpoft 0/ C'o&rg for I9tl3 il whs ■tAtod Umt '20,ft00 

diaensed troea had been uprooted. Simiinr irpiTt^ ri^ATtljpg oMsifir dw- 

triotfl, while nukny WTitcra uflinu lh 4 ii the t^xtmuilH4llon of affecEod tre« liafl 
noE choi-ked Uw uprofkd of the Mr* McCArrhy, Deputy CoDee^ntor 

of ForOBtB, Would appear to liAi'O b««i the officer who ll»t recorded tlio diA^W, 
Ahd who oppAretitly gave il the fiAine ** Spike.” The dumped bmncJiAA i»eEa 
|fi tboot up, fomsiflff iwurew, thjck^ stiff lot^-w, rftJueed in aiM aa tha disoado 
advonoDB. The diieeftse spreAd* to bnuiclt nftor hraneh^ rni dowers are formfcd, 
filially the tree dle& Doth Butler and Barber have examinKL with 
dkieaMtKl tTeefi,. but have fadteil to diat'^t'er a flingua or otKri'r mitto-urganiiq'n 
priMent in or upun the disoaerd tHBuea^ The route of dbefuied Icuca liAW been 
traced fnnu Iho aJem to their uittruate fibiik* and. king ihair ponuilie 

haiiustorin were micheib ^hcao root* wers verj' ffwntefttry feimd deodL Duller 
inigF^t^ that ihe diWiiae aemewhaE rcwmbldi Peach yellowAi*" and* aCling: 
upon thill idea, exnerimenlJi were peTfomiafl Ia teat whether it eoold be cum' 
inunicated by budding. Ttiui woe foumi impoaaihte. It would thilii aeein that 
aa yet no aatinfiictor^' expliiaation of the diseoae Itoai been oHurtaitirOd, bul 
ufGcenc iippeur to conii^ier thiit it preyc^Mla from imperfect mliriahuicnt due to 
tbs niAufncicnrj ur unsuitahilily of tlbs aasoeiiited pliinta Upen wjijel^ oondal- 
wugd ia pimMitii'. 

SandMl*wQio4 Off ana Pcrtumc.^li is a somewhat smprijujig cir- 
cumstance to Icnm that in the r€»gion of great^.-tt succeso in iaiiditt'WiMHJ 
pracioction the niamifacturei of this oil has hitherto proved a failure 
^ijinnciallyp and is only proctbeil on a small scfiEe and by a very inferipr 
procega (Kolmes, Phnnm^^^lil. Jatirn., 1385—fi, 3ft] atr.,, xvi., 816-22 ; 
Sawer, OdoFogntphy, i., 315). Aft matters sfaiiil* the sandabwocMi oil of 
India ia mainly + if not entirelyx produir^d at Kananj in Oadh. 

Pram offlfciji]| Htorreapcrardeoce it m Iramed that accordLifl: lo Mr- ^ Ah HuuAiii, 
aoniiid'^wuod o|i wju formerly distilled by aaveyal drfiks in Luelunow a jul Jaimpiqr, 
wberii the ptraparation of awTwt^wented caMficee u a rCfvjiaiiaed jnduiljy* For 
aome ymv paaE the industry in Iheae towns hmm il^clioKl. oiul it hu hemni# 
the pmeiiw to pnrehnH ihe ail from Kanauj. Tl^e method of prepantEon de- 
Kribeif by the Lucknow and Jaunpur meo wab oA fellowi:—Two nndii of otmdLal- 
wood+ red Hjid while* are kno wn in t hwe pro^-ineca. Tbe former ii iiaod msidiic'iiialiy 
and in dyeing, whilo th* latter mkuK' ia employed for tbo enttwction of Ili4 oil. 
Tree* ore foutiil hero and then' KTowing in tJw protiflCPA, but wood 
mkmv be uhi AiRjC-! f rom the Babrnirti forest*, I'util the last ten ywe w»o4 frowi 
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thw foruHtA \ma -laaed We^lyt but ]4itt*r]y (ouija^ the low ySpld obtiUMct bitm 
this Ickcill wnodj etipplin hov€» been importi^ trom BambAy vhioh m 
to lutvo tWHSfs derLvn^ from M>'wjre 4lJHl Jdalabu-. Tbp be«t wood for the peff^e 
tratlo hrfild to be that from the dompor IractB of the beig Bomnrtd 

that the proportion of oi( pcwirt depontb on both the <laf»piij«a of k>U 

olinmEe of tltfi country of prodneliorii. 

Ttke wood ifl Hrart radiuH^ to O powder, about 40 to 60 Ib. of whdeh on 
flookM ia elean water for 4^ hotm, theii piaood in n copper itilL The ifttir, 
carrying the oil eraporatoa and m oofldeiiaed in iho usual way, when, nn cooling, 
tha oil fkhftt* On tlw Borfooe and can be collected. It u tlien refined m vjuioM 
wayn—11lt«red^ or kept for a year until tlw eedimont of impuritioA hm Htthd 
al tlfc* botlotn, etc. It ia boljevod that tbo walcr haa on fnsporlanl fLEiiliioa to 
perform, iinco cortain wntipra ore ffnpeirior to otbera. Knnauj Ja euppoMd to 
coften the wood nnd focjiitate the libcmtion of the oil, white that of Jaunpur 
improvoi the qilaLLty of the oth The Kaltauj manufacturen, boirover, attribut* 
thoir auceeei to their skiJI and not to any epocial property poaaiwed by tlic waicr- 

It ii anid that iho ^iold m KaftuttJ la about 34 to 3 «ra of oil to one 
mau^ of wood. The oil tlsat COtnM off firat i^m the atill ii the but 
qinkhty, Tlse following mien are recogniffed by the mantifnchiraEB(1) thf 
heat mujit be U^oroi i (2) the reoei^^tw tnnat bo roniovad direetJy they ate ftiiU r 
|3) definJinM il CaBentiiiJ. If the tiiudog of tlie interior of 1 he ctill it wditv Oitt, 
the oil gotM greemiib in colour from copper ; (4} dlE jnmta muat be uleans-pEwf 
Tbm ore vaiioiM qualitiaa of the tdl—that made at Kannn/ If celled Mafteft- 
gin i infenor hitide are £-atfAur im/j? and /oAosv, Bwt tlw inferior elUi are bdiaiid 
not to be made at Kojiauj, and to be usocJ by the Iradm foc adulteration- Tbt 
anni^ outturn at- Kanouj to about 100 tna^mda of the oil ; hilt the pn^lilctien 
ie i^d to be declitiing, the reiiaon gjxim liciixg the inrmaedng price of good mod 
which now fetches Rs. 30 to Be, 36 « tiiaUnd. Tlie ffCiurfity of fuel ia Rii-m u 
annthor rcaaon ef the decline, and the achiHeratioiu pmcllAed by the dtiilereii 
A thinJ reawnr Ordinary quality of Katiaui uil eell^ at about Ra, IT a iwf 
fs: 3lbj. fCy, Fowter^ ESI.C, I HIT, J GildeniciaEar and HoflmaHfi- 

TcMn'/c 1000, 33Ef-i5: Jnd., ill., 232 -4 : Mare, Caspar! nud 

Kkisby, Naliimal -SlOnd. fhWnj., 1006, 1104-6; HDopnr^ Rrpi- 

/nd. .Hus,, 1^3-4. 274 

rrjidiff+—^The iundal-woDii of Mysore and Coorg bus not oply be^n 
known fitun the moat aneteut timea, but ha^ ranked as the finest qashty 
for ccntujiiea. It ia aomewhat snrpnaiJig, however, to reail in Stein 
Khokirif 447, 452) of a comb found at the Xara-dong riuna fSth centmT^ 
aaid to he ni&de of sandal-wood. If that determination be correct it 
would point to an Indian tmns-fn>ntier traSic of a more v-oried and ei- 
tetlaive kind than hitherto contomplated, aa exiating at that early period- 
The Indian supply oi the true Aandal-wood la drawn from Southern aflil 
W®tem India, and there ia nothing to show that this was not always tte 
Case. Tlie * earliest European writiira on the modern traffie ttffer to the 
aandal of Macaa^r^and a supply from there ia still recognised in the 
of the world. A thild grade i$ designated West Indian, though il i* hi 
reality procured from Venemala, Aceotding to Gamble, the 
annual sales of Mysore amount to 1,841 tons ; Coorg, 102 tofu ; ModBi 
Presidency^ 75 tana; and the Bombay sales a still smaJ Err quantity— 
a total annual output of 2,000 toaSj valued at £40,000* SpealnEg of MyiOTr 
Pigot (il/ysarc ^tiddl-irood, 1809) says the wood ia found in a contintioos 
belt, about 240 miles long by 16 hrmd, ninning Irani the north-Wiiat to 
the south-west of the provinee. A second aud tnuch smnUer afid Ic^ 
important zone lies farther to the east. The total area of both belts u 
about 5,450 square miles. This, therefore, is the chief sandal area of 
world, since Myaare produces about aeven^eighths of the total 
supply. Pigot clBasibeiS the gradoa and materiola into sonic 
aeetiona, ranging in sire from billets not ksa than 20 lb. in weight (raw^ 
hudh}^ the meat grade, down to the sawdust obtained in sawiug up 
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SAPIUM 

THE SOAF'NltT THEE ^EEiFfiRUM 

^ Cti inoM TalLc^w-1 

w(K>ti (the lowest)* Eveir pmrt has a value* The he*rt-woed atone, how¬ 
ever, co[latJtDt4^A tho odori ferrous w<hx]. In a sample reported on in the 
IndMn F^rest^ (18S4, x., 318) thia came to four-thxrtecndis, or, in iou|^h 
figures, one-thlTil of the total weight felled. 


SAPINDUS MUKOROSSL ; S. dettr§en$, FL 

ii., 280 j Gamble^ iMan. Ind. 1^ J 5. Mukorosttf Praia, 

Beaff. Plants, i., 344 ; Dutbie, FL Ujrj^Gan^. Ftam^ L* 180; Branilie, Ind. 

Jrifejp 191. Met nith in the lower hiJlB up to 4,000 feet in altitude, and qq*" ^ 
cul tinted Ji-ero and there from Bengal to the Chenab \^lkv. Wild in the ^ 
Minbu district. S. lauHrdltus, KaAf .; 8- margtriatiis, ; Gamble^ 

; S, tr{foItiiiu4, FLBr. ind.^ i+, 6S2 (in part, but not of linnn); Pmin+ 

^-e. 344 ; S. /auri/oliiu, Ct^oJcCf FL Pres. B<mb.^ 260; Bmndts, l.o. 191; 
Sapisdace**. a handsome tre« often met with in cultivation, also wild 
from Bengal, through the Central Provineea, Rajputaiia, etc,, to Bombav, 

South India and Ceylom 

Tl^e fonrer ±s thm Smp-uut tree of Northern IzkIu and tb^ hitt^ of Contml, 
and S<nitheru India^ Thoy 9,tv eoIlwtKtjly dneribod by tha X^tivn 
4if IniHA under vemaeulitr rtiA4, muX in Sniukirit by the nnnira VRfwia»r 

«Mi urifiia. Oth^r vcmiwuliir nnmEra Jire, fiawevn-^ used, ff fccb Ha rrfAio, fffti, or/fAn^ 
i^CHidn, kanmar, Md^rakj, prounan^ pumndi^ f^jyrudn. thtdi, rAopIo, 

etc. The fruits of the North Indijin form come into market nbnyt Joniiary Or Fruit. 
Febnnury, fuid of the South Indian a little Inter^ any shout Alareh ta April, From 
time imi!0Cliicrinl flutin'^' or, mtlier, dried fijvhy berriin, been em¬ 

ployed OA datergenU. ond by thn dy^n at India arc •uppu*^ to poeWMs speoisi 
JUrritfl OB B prepnratiou (if uqt mordan tJ far certain dyaa+ In Knahtnir the SOBfK 
nut is preferred far woshinff abawLs to Eiiropciui soAps. In qdier p&rt* ut the 
country they nre spociBUy valued for wBfllung silk, and by the rndtiuTi jewebert 
are resorted to for the rnitcration nnd brigbtming of eiKmiiicss of pLBte and 
4jmiimontB tamislHad by oxpokjrura. 

Aft OB* pf thn many ctmoua lui^ of these nuts, it may be s«4d thnt- tliey^ utb W4ii]i&it 
sometimes emplayed in washing and bleaching;; cacdBnionui, and are siippm^rd ^•olumtnK, 
Cot only to iznprov'fl tbs colour but bIh tlie fla^'uiirof the spice (see n., The 

w;iap-iii.it is lifted uiedifinally, both by the Hindus and ^lubomuiadaiii, and ita 
prcpcrtjca are dctaijcd in the AUd the More 

tip-to-date details wiU be foimrj in il^ie Fkamwxt^phift Iwdka (L, 307-70), 
sBii in tiio AToIrrftn 3fi^rf(Via e/ Afodw, by atfoodeen SheriH (It2-4k etc., etc- 
3Ir. A. Surrey of OodBynore pointed out Umt the hjoney of the fiawera irf theee tN^taum to 
trees Was pcufsoiurrua to bees (Joum. i^omb. Nat. f/wl. &»., 1^EH>, v,, 423h 11)e 

at^pnjiut is much used in Chi^ for the sani* purpose ss in Inidia- (Hosie^ Pror. of 
irv^i H'uen, J 9CH, Xo* 5, 31J. 

Qujilai Bark (the baric of tfMHimJm Knr Bu/I., ItKM, is Buk. 

wit to Eujrrpe from Chili aa a map etibotiluta, and a deiTMUid hoe arisen lor the 
which iuggeatsi the poiwibility of a frireign trade in the Indian soap-nuts — 
the nbo^ne speciM-HftS also the pods ol (see p^ 14 Jl 

SAPIUM SEBIFERUM, liajrb. : FI Br. Ind., v., 470 ; D.ELP,* 

Gaiiibl*^ 3/<in. Ind. fiwhl., 1902, 824-5; Hodper, Afpi. LgL/., 1904^ 47 fti^ * 

2; Eufiiobbiace,^. Tbo Chiiwe TaOow-tTw, pippahmn!^, mtm- c:tiin«M 
c^ina, f4rs:Aartu, etc. A email glabrous tree, indlgenoiis mid cultivate . Itow^ 

China and Japan ; introduced into and cultivated in Northern rmlia, tm*. 
hanng become almost wild in the Dim (Kanjilal, For. FL, 1901, 301-2J ; 
fairly abundant in Garhwal, Kumaoii and ^ngra. 

The plant is soaily raised fk>m Seed» but is USUsJly propSgaEed by la^i^en nr 
<^trings. The fruit is a 3-icelled rnpsule, eil^lt cell with a siii^h Hped^ summnded 
with B thick ji^reafly euberance —^the so-CAlled v^stahbe TjjLtnw, Id China this VAfrUblfl 
“ used in pJoce of ozumoJ tsUoW for the manufsc^un of condJes and imlp, also in 
^Vwing cloth. In additton to th* solid fat^ the seed kcmel yields about ^ per 
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SESAMUM 

THE MARKlNTt^NUT TREE indicuw 

It ifl wttd Uk be act elEdiml fi^r cto»urig arui growth of Ui# 

httiTp MJid fft nputad to 'tm Ul* oHgilM.£ at\. RMH>ntly tfo-iri? hn* tmi 

4 00DAici4rabLe dj^mimd; tram abraod for tha H«da (Hncippr Ayr*. LWAh 

I }, A large! quAntity ot wwd wiu /aiinil to be aV*iliibtc ia ludin, but owing 
to itjfi belc]^ odiblo, jmiglr tribw wiiJiiUl in tlmv« uf gut hur the I'mitri for 

thrir umi roiwuitifttioii Hum for irado piiqxMaa. It ia j4«0 mid t hat nan^ 

of H\* oiJ ia mM or OJefKirtO^I In. any of tho dutriria apociaiJy ini-Migatod. Thi* 
ima ip iiatnwarthy from ita beln^ ono of tho mmrt high!y vaJuad ptotita of 
the Lav inj9!?c7t+ As a liic-yiakliag tre^i it m mpociiilly flirvakifit in Raipur add tmt:- 
Bihkftpiir in the CtFntnl Pto^-inm^ Tho Woou i« liofili PlTCmg and durable And Tifobw, 

Uwd for nialdnff pmtkim cort-wher]*, ntclflO, p^oughi; oioo for rolkra of atiHpr- 

m\Un, Olid of oottou Mid oil prtw«s [Of, FAamwwg. /nd., ili„ app,, 

Juum. rjfliijwi, /MifJdrp liiflOp lis-t 2M* (172 ; TharrjWp Dteh jlppt. Ckrwn,^ IttOOH 
iii.p 3i t VVriglit and Ritd^LL .Fab^. LSOdp 542 ; HEioper, Htpi, Ltsbor. 

Ind. J/kp.* 2di Tmp. AgriM., Oct. IW>&. 34>lhH}.J 


SEMECARPUS ANACARDIUM, Lfti/n f FL Bt, Ind., U., 30 ; 
Talbot, Litt^ Trees, efu., 116 ^ KanjiUl, Far* Ff-p IBOlp 102; Qainbld, 
ind. Timhk,, 220-1; CkiokOp FL Pres. I903p L, 27S--&; 

Train, Beng. PiantSt I ©03, 363 ; Wattp Kt^c BulL^ IfWO,. 13©; Asacab- 

mA^^Av* The Murkifig-nut Tre^, bheld, bk^dwd, jtpd^Ai smQ, kokha, 
jirt^ ghmi, A deciduoiii tree of the ^ub-HinmljiymTi tract 
from the Sutlej eftstwardf!, aat^midiog to a hoight of 3,500 feet and found 
throughout the bottor parta of India as far eaat n& /y^anL 

It yi'otda by tapping ihc item jm il43'idp viteid Juice fram which « varnkh ii 
' nuule («ie MalaiiarTltEKL p. 77Q)i» hut tlsa moat important pfodqet uf Ih# tiw in 
the fruit, (Ha pericArp of w^hith conlftmft b bitter and pwerful oatriftgwnt prill- 
dpie, univenBlIy uaed in India aa a eubetitutv tof mnrkicig-mk. ll gives a Nock 
colour tn eattan lahrlcoi but befena appUmlion lOiMi be mixed with limcwnter 
u a ulnrdEint. In parte of Bengal the ^uita Atn oloo uae4 m a dytip either oJonr 
or wJeh BJiun, whits throughout India they hold knpi^^rtmtl plaos in XatU'i^ 
EDetiicioe, The flrehy cupa on whkli the fmlt rsatB^ and ihn kerrNiiM of the 
huta, MW «iten ua food. [€f. AeoatOp Traci, dr loj Drayas, I &73t 333 e Piaa, 
Dr Alid, BrdM.t I04S, 57-©: awn AfaM- Arom.. in ind. Utri re NaL rt Atcd., 

J©3-4 s Sfonr-gtitf. HUt. F/r, iu Fipo* l>r Mrd. Brdi., 04-3 ; BoyTn* FL Sin., IS5A 
n. I Labntp Nouv. ImIbm dr L'A msr., 1 724. iLp 7 ; Foufu# ^iL^pi'nrm 

I Adams, troniJ, and Gemmcnt.Ji, i©47^ iii,-. 450: FAarmAtoyr Ind^ L, 3BO-U2 4 
Mooficeu fibariff. Mai. Mrd. Mad., 10©Jp 124-0: The Mann*crip$ (RtWfihfp 

troivftL. 1©H3-T.. S3p 10«ip etc. J Dimrnm Bgm and iTyeijaf m Amm. l&Ofl. 47-8 ; 
Sen, Thrsic on S.. ^iKinrcdiifm, I©02 : Dutt^ Mai. Mrd. Hind., |©0tl, 141-3 ; 
Achort, Ouimc Cenio PktnirA dansfinde^ 1305^, SSfi-t-I 


wL, pt- lU 
4SB-60a. 
Markin g- 
nut 


VsnUh. 


l£Kfidar4i3k 


r«j- 


SES A MU M INDICUM. nr. FL Br, Ind., iw, mx Heuik\ U.E.P.* 
Les PL I adust. ^ lfl&3p ii.^, 142-60; Semler^ Trap. Afjrik.^ 1900, ii., 472-94 ; 

Wiesiier, i>ie d& Pfiamenr,, 1&03, u^, 7(^78 ; PKnALiyjc**. ilmgeSly 
(or Ciingeli) or ScAaiUe Oili 04 krishnn- or kah-telf rasi^ tumruiN 

or tiNi-tftm, khdsa^ mithd-t^L kuafdd, kald kdltta (block), 

pur6tV? (redb io^h Hueoufu, aidtckeHu^ Anno, etc. Ad ounuaJ 

plant cLikigrated tbrougbout the tropieo^l tegtona of the globe for the oil 
obtained from iU eieed^ In India, howovori it might be more 4^om^ftly 
described aa a crop of the irartn temperate or i^tib-tropical tracta^ being 
grown AS on autumn or even winter crop in the warmer parta^ and aa a 
■ummer one in the wider. 

Ktotary,—Butonied evidence aluDje might lead to Ibe auppooitmo that the HLltory. 
at itlb'trspieai ogriciJtuiv was originally a nati^'s UI Africa^ m wlijch 
^ntinent (hem tso aojlie oight or nine truly wild IfTCma. and where the preoeaC 
■p^iea ia known, to have been cultivated frum leniote limeo. Dv Candolle m uf 
cpinioa that the plant waa introduced into India fronii (ha 8iitida leifa at a jxdiTd 
pHor to the Aryan mvaoiom " Rumpbiua,'' be uya, ^vm tlireo uamat lor 
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FwIUxIaI 
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^itijEUltOE, 


Forme 

Qrown. 


t*e ^tiLfi m tiif^ uliUKle. vay dilfemil odq from tW otlieir imd lb 

woni whi£Ji Efii^portfl Uii^ tisMry of b inor& BncL4iikt: ^iktaftc^ iiL ihm 

ArchipQlH^D Ihjia on ibe i:iotiiiii(-iit of Intliia."' Ho aJbO uddijov iho fj,rt that • 
plmii found wild on tho i4;»ouiiL4im0 of JflLV* wah doterTtduAl lo Im ml If 

Um wmi BO, howoveF, HO mi^ht oipoct to dia^ver «.mo tmoo of the SuniLi 
m iJw Qf IimIw, Imttond ho BthI 4f ompukr tmiformity llm>aKhouX tb 

inopt dii-rnnbed tonj^ in tho norneq far tlje plant, ite mxd, and oi], wtkieh $n 
elwly of unmiicd finnakrit OrigicL Morc^>.t:irH iho nfUTi* ontom iolo Iho eadv 
pruidTivo tvnwptiam of domootio lifo End mJigious corcmoniiLl and ovn miuiih 
a g^ono from a spocilio efgnifiCimCfs boqondng “ ail " (faHa} in more rodieni tinwi 
^ tM dmeovrry of other oil^yiekling pbinte. Soonmimi in riw inmlh’ EMfllpMjfld 
by the Ctiork -luid Latin nutllum indeed mroB of the Indian nAnus ^veq, to it 
wmo from Arabic or PontAn i fcH or none boJoTAr to aboitigiEuii ian^uu^ ti! 

Jn ihiji connectian pimy bo nventionod tliwa nntuiM ger^lim^ umJ 

/in/dt Of ^niaii, which Dr, Rico ihirivee from tho Arabic dini-cAHian, and Yak 
Mhi Bnmdl from tho Arabic ul juJjutdn, Ttiefo ib, moreover, RO roaaon td doubt 
thnt thd iifa of the Sonaitrit nuthora ia tho hV of India tenday fDutL jlfdt Jfpi 
Hind,, 2ia-7h ^ ' 

Tlhotigh enuLmmn bail not iiitlicrto been rocordod u found. irUd in eny of die 
Haniiyr tl~Acla of Contrui AiPin, it ia mltivAto^l cvciywhnrei in the Himalayp* ia 
Af^hajdiiatAii, Fmia^ Arabia nmi Egj-pt^ Tltoru would, therefore, eecoi litik 
evdaenro opposed to the atat-cment that, if not -orif^inally itativo of the Warm 
tcinperate tracUi- of India, it wna probably hrouf^ht to Indiii before it found it( 
Europe. Riit it is cortainJy very Jwuarkable tTint few. if mny. 
of the eerJEy Europaozi traveUcre in India, puyh ob Garcia do Orta, Lnwchcitefit 
etc.* etCiK make uiention af this plant or of its oil. In tho Ain^i-Akf>ari l^im] 
frequent Torcrenca hawaver, miKle to hath tho block and tho wldt»«d«l 
fi?itna. ao that there jh abundani o^idence of ita hAviej; been nrt EinportaDt ertj? 

^ yoaw* [Cfr PariiKw jh'ffintia fAdanu^ tnuiid,j. 
IS^if iiL. 931 : YarLh^ma, STroerfi fed. Hakfr Soo.). Sft7 ; Cmisflfarjua, JSflrt 
ff I5*S, 150, t, jcliv.; Prosper AlpirtU*. iJr PL 

^runtinp. FAld. CurioBa, IQf^T-n02, 4(1, L 230 j Sfilbum. Or. CoHiffl,, 1SI3^ i.. 
Heyno, Trm-tr on fndrh, 18l4> TaJaef Sbi^r^f (Flhj'fiur, trajul.jl* l^X 

- Euchatian-Hamilton, ^foir Acc* J833; 174. 194 i 

<«J. CYAokeJi, m3* 373-4 ; Joref* i>jp PL eft., HMH. ii.. 

398 : Hajiaumk, Miero. T^ch, Frod. fWintori and Betrbef, iramJ-}. 1^7. 38fH.] 
CULTIVaTW \',—^Sftsaine growni as a pure crop all over Indk, 
and in certain locdliti^, aueb as the tjiutotl PfOViJicaa, also tts a msicd 
crop. .4ccor£iirig to the Agrictikural Statistu^f the aim ill Britisb Intb* 
iiuuer the crop in 1904-^ was 4,023,647 acres. An eatimated area fof 
the same year, Mclnding Burma but incldtling the Native Stated ol 
Bombay and Sind, was atated at 4,116,700 ao™ for the pure crop vdlh 
a yield of 300,400 tons [ 600,000 acrca lor tho miTwl crop with a yit\d of 
35,000 tons, the latter being in the United JPtovbiccS- In that year 
also the area in tho Native States {as officially returned, but oscclndfijk 
Mydcrabatlj Xatbiawar and BarodaJ is stated to have been 487,-il 
acres. In Koel-Paton^a Mfmoratidum on the scianiiiiiit crop fur 

1905-^ mention is made of tho area in Hjdprahad having been 780^W 
acres in 1904-5 and 431,300 acr^ in 1S05-6. For the ten >‘mra ending 
1905-6 the anuuaL average area in Britiab Lidia, including BnnnAn ^ 
5,904,000 acr^, of which Bumia had 930,000 acim ; the Central 
vm<^, 632,000 acres; Madras, 737,000 acres; and Bombay with it* 
Native States ol Kathiawar and Baroda, 633^000 acres. For 
1905-7 the estimated area and yield (eaclucilng Burma) were:— 
3,914,200 acres (pure) yielding 344,600 tons, and 700,000 acrea (mhrd^ 
yielding 45,000 tons ; 1906-7,. 3j644,100 acres (pnrej yielding 441,100 lonA^ 
and 775,100 mires (misedj yielding 90,^000 tons. 

There are two crops^ a raM and a khartf.^ and varions cultivated 
of the plant^, some specially suitable for gruwing in the khoiif seasoUp 
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others as early rabi crops. Two^ at leftatp of these are easily recognised— 
one wiEli white seeds tU}, the other with biftok Tbc latter 

is inach the moio commoa form and ia reputed to yield a auperior oil. 

The rabi crop is mml ejcterieively giown on bki-k or medlam block 
cotton soil in alterDation with cotton or judr. If iovm in September it ia 
ready in Jaiiuaiy, The kbarif crop is usually sown with other crops, such 
as judr, bdjra and cotton^ but is sown by itself in some localities, ft ripena 
in October or November, A good average crop from black eoU is said to twil 
yield about 450 lb. of aeed per acre (/wtp. 6'tK., lii., 3S-9). 

BciigMf, iitetuding EoMttnt flenja/.—The estimated am and yield BoneaL 
in IWI-^ were 403,700 acres and ^59,000 tons. The actual area, however, 
wufl 414,200 acres. The largest areas (indicated by the rytuma for 1904-5) 
ordinarily are ;—BXmmeixsingh, 74,300 ; Fabnft. 30,000 acres ; Artgui nwxteti. 
34,500 acres; Midnapur^ 20,100 acres ; Hasan ba^b, 27;700 acres ; Backcr- 
ganj, 25,000 acres; Jeasore, 22,500 aeira; Noakbali, 13,600 acres; 

'Hppera, 13,200 acres; Bogra, 13,000 acjv$, etc. Thy supplementary 
Final Mmterandum for 1906-7 e^tiEnatra the area for 1905-7 at 292,100 
acres with a ^dcld of 39,600 tons in Bcugal, and at 221,^00 acres with a 
yield of 25,400 tons iu Eastern Bengal. 

According t* Boy^ the best soil is an allu^dal loam, high and well 
drained. The block \'ariety is taken after dws poddy^ the white after dus 
or atnari paddy. In Dacca only white til is grown. Tlie land is ploughed 
and harrowed in Februaiy^ and April and the seed then sown *' 6 seers SM a m . 
per acre.” The crop is han'^fested in May-June, and the a^'crsgc yield in satiwl 
about 15 mannds per acre.” In Orissa, the land is prepgutKl and thy 
seed i^wn for white id in Jnne-JuJy^ and the crop harvested In November- 
December ; for black fiY, the seed is sown in September-October and the 
crop harvested from January to March* [Vf* Basu, A^rL Loharda^af 
1890s pt. 2, 35 ; Banerjoif ^^jt. CuHacJti, 1893, 89-90; ifukeiji, /iflad&ooit 
/ftd, Atjri., 1901, 27Ir45; Roy, Crop# of Baigcti. 1906, 82-3.] 

—The area in .lisaam proper in 1604^ w^as 8,376 acres and the Asuin. 
chief localities Sylhet, Nowgong and XAmrup. There are reported to be 
three different cropej vir. the crop sown in Februaiy-March in ^ylhetr ovps. 
the Anguiit-October crop of the Brahmaputra valle}'. and the May-June 
crop nf Manipur and Nowgong^ According to F. C. Henniker (Ahoiti 
Crop A’jfper.p 1900-b itppd average outturn in 1900-1 wrui found to putsi™. 
be 283 lb. per icre, [Oj- Allen, Amm Dist. 6n{ir., 1906, 120-1.] 

Pnov/ncM.—As already indicated, sesamiun is largely growm u. Prov. 
as a mijted crop in these provinces. Tbo total area of the pure crop ui Ar*!. 

1901-5 was 304,097 acres^and the outturn (wttmated) 13,900 tons ; of the 
mixed crop (estiinated) 600,000 ocresi, and the outturn f^^timated) 35,000 
toiTia. The principal diatriote (according to the returns for 1904-5)^ when 
the orap is grown alone, are :— A^m : Hamirpur. 115,119 acres ; Jh^n.'si, 

105,404 acrea; Banda, 35,164 acre*; Miriapur* 17;663 acres, ctc+ Tho 
iupplementary Final Memorandum on the crop for 1906-7 estimate the 
area under the pure crop at 309,200 acre^ with a yield of 36,900 tons, 
and Under the mixed crop at 775,000 acres with a yield of 90,000 tons. It 
LB a kkarif crop, sow'U at the commeucetnent of the monsoon and harvested Shw, 
ia October and November. The method of cultivatfon is very rough. 

” The seed is sown broadcast alter two or three hurried ploughings, and 
ploughed ia. When grown with miUgt or cotton, it gains the beneftt of 
the care which these ctopa tweive. It ii in this case either sown broadcaatj 
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the seed being iniied with tlMut uf the prinuipal crop before MwinR,oritii 
disposetl in panillol lines niiinUjg across tbe field or along its Har m. || . 

Biwe, When mixed with other crops the aniount of seed sown to the acre vanes 

of course, with the incIiiiAtioii of each individual cultivator, iSTsen groan 
alone, from A to 13 seers of seed ore used." 


OdtEhUtlr 


C. Prov. 

atm 




“ Uddifr the circumi^Uncea of Its cidtiv^tioD it 13 Dbivoualv Im^osaihk 
to frame any reliable cstimat*? of it* oiittuni per acre^ whieh varii^ rerv 
ffTpatly with the amount of seed sown. From 25 ^eem to J | matmds ift 
commonly gathcrfid when it is sowti with jvdr or cotton. ASTicn growTi 
alonft from 4 to fl maumk k the sverage return to the acre/" [C/. Dn^bip 
and Fuller, FiVftf anef Uardt^n Cropiy ii., 35-7 aitd t. iliL] 

Central Pri>vtnces and flffrjr.— The estimat^Ni areas in b 

the Ceutml Provinces and Beraf weny 779,600 acres ami 11 1.500 warn, 
while the e*timat«l vicldaVerB 58,900 tom and 10,100 tuna rE^pecttVfh'. 
The actual area« were ^,6^4 acres in the Central Pro^inoea and lllji« 
acres in Reran In the Central Provineea the chief districts w^ere ; —Ska- 
balpur, 103^401 acres; Nimar, 08,7^5 acres: Efljpiir+ 93,680 ftcra: 
Hoahan^abttil, 78,487 acres; Jabbalpur, 66,992 acres; Chinda, mM 
acres, etc.; m IkmrWiin, 67,307 acres. The supplementary' FM 
Memnrondum far 1906-7 estimates the area at 783,900 acres aad the ekW 
at 69^600 tons. 


Fuller {Note on (httiura of Lahd under C/ojw in C. Prm*.. 1B94, 22-H 
says ” it cmi be ipnwTi on aimo^t ths poorest laud iu cultivation, but b 
fioiij- aliki a prohtshle crop on good soils, and ia commonly sown on nr^rlc 

bn^kcri lands during the first two years of the reckluAtion. It lequiw 
luipeiij. a light moiisoou rainfall and iu this respect reaeinblee cotton^ the nwl 
cotton harvests generally agreeing in character., Thoogh classed m P^ 
luousoon crop, ftfis largely grown during the cold weather in tbesouthcni 
and easteni districts^ goo<l land in this case being devoted to it and ft larger 
CHitfwp. oiittuni gathered than b usually yielded by nmnsoau Ii7/^ With ref*pl 

to ontturii^ he states thiit the present standards are 15C.J Ibi par sctp 
the three iiorthem districts, 250 lb. for Wardho and Nftgpufi afld 
200 Ib. for all others. They mther overstate the produce^ in Sk 
case of the Nerbudda snd Nagpur dii^tricts, w^be-te thev are dccklidlr 
too low/" \nf, /fejrf. Ijtiul Rrf . _\\mpur 1899, 63; 

1905, 


Panjab, 

-tTBMr 


OttUum- 




Panfnh sad jVortA* H ear frontier .—The estimated area and 
in the Fanjab for 1904^ are giv'en ns ioSXKHO acres and 16,000 tonfs. Tliff 
actual area subftcr^ueutly returned for that year in the Pa 11 jib was 113.2^l9 
acres, rtnd in the North-West Frontier Province 4,901 acres were retuni«£ 
as undrt the nop. The In rgeat areas iu the Fanjib {in 1904 - 5 ) onJin*ritr 
occur in Guniaspur, 30,479 acres ; Multan, 13,295 acfes ; Knugra, 16^2^ 
sores ; Amritsar, 5^709 artesi j Gurgaon, 5,242 acres ; Hoshiarpur, 
acres, etc. The aupplemeutary Findi Memorandum for 1906-7 esriin*^ 
the area in the Fauj^b at 94^400 acres with a rield of 8,600 tonn. 

In tht Ga^teer for ilultan (mi-3. 217) it \s Btated that " the o«tn^ 
is from 3 to 3^ maumis per acre, and the produce fetches the jmnnti™ 
some 10 seete to the rupees at Ka. 4 per matind. The crop piv» 
retnmn and costs less to cultivate than most, aa it can do with n hgbt- 
and moderate moisture, ran be sown latc^ anci requires very Little loobt^ 
after* The sowings take place in July, and the crop is cut iu November- 
Lawreuce { 0 / Katthmir^ 340) says it is a v^ry contmou cropi 
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in April, and ripens shortly after rite It is a 4elirftt4? crop, tnjiittKi by 
4»ld wimU, 

Bombay jitif Stad , —Estinisted area^, including the Nativ*® f'tates, Bombay^ 
were given in 1904-5 m 793^000 mcrca in the Presidencj and 85,700 arre# 
in Sind, with yields o£ 52,700 ton* aiul 5,300 totus feepectivdy. The areii 
actually aurveyed in the British districts alone was 302,000 acres in 
Bombay and 7&.772 in Sind. In Bomliav 11904-5) the krgeat area^* 

' were Khanclesh, S0pS12 acres j Nasik, 54,089 oerM ; Psnch Mahals, 40,708 
atres; Abiundabod, 33,524 acrei; Kaira, 18,081 acres; Ahnnulnagar. 

16,731 acres; Dharaar, 10,440 ac^ca^ etc. In Sind—Upper Sijid Frontier, aimL 
46,894 acres, etc. Although no returns are avaibble lor the year imtned, 
the crop is known to be very important in Kathiawar^ Baroda and other 
Native States. The HUpplenientaty Final M^^marand’ttm for 1906-7 
estimates the area and \ield in Bombay {induding its Native States) 
at l,(y20,40f> acres and 182,400 tons, and in Sind {with ita Native 
States) at 62,100 acres and 4,700 toiut. The method of eultivatiou is 
fully drecribetj by Mollison : "'The Marif crop requireSp'^' he (tap, “a ctv^ 
totally, difierent soil to that foiuid most suitable for the rofd crop. Tif^ 

Od a mimetop, like^ a sandy soil or light aoil, whereas the crop which is 
sown in August-September^ or later, grow* be*t on black soiL or on aueh s«u£>ah 
aoiht as are retentive ol moisture/* 

The Kaira cultivation, he further eays, i* typical for the Harif crop. Ir 
h sown unbofdiiiatc to bdjm on sandy tnam soils- Other subordinate crops 
ore the usual pulses itid fibro-planta. “ The fif *eed rate i* J lb. or Ws 
per acre.** If sown aa early as possible in the kharif season, hairiest should 
commence in Septetiiber-dctoW. A good outturn as a subordinate crop 
he estimAti.^ at 8Q to 120 lb. p«r acre/' As a raii crop it is grown 
extensively alone on black or medium black soiL The rotation crops are 
Cotton and judf^ The held h repeatedly ploughed and harrowed during Jline. 

July and August, ff sowil in September, the crop b ready in January. 

With regard to outturn, he retiniate* tbut^a good crop in Khandesh 
yiiJila from 3241 to 36d lb. per acre, and the sem is worth 15 to 18 lb. per 
rupee. From a seed-rate of 1 lb. per acre, a crop experiment at Snrat in 
1895-6 gave an outturn of 372 lb- per aere+ worth Rs. 25-1S-3, The cost 
of cultivation if rated at Rs. 10-6-0 per acre- [C/. Mollbon, TtM&aok /jid. 
dyri-, 90-4; Crop Eiprr* Bombat^ Fw,] 

Madras aad Mynore . —The estimated urea and outturn were 674.200 
acres and h 55JO0 tons, but the actual area in Madra* during 1901-5 was 
755,475 aeres> In Mysore the urea was 90,623 acres. The chief districta 
of Madras in 1904-5 wenr Godavari., 83,939 mires; Viimgapatani,. 83,337 
acres; South Arcot, 68,218 acres ; TiniievcHy, 50,938 nerw ; North Aicot, 

56,873 acrtTt; Salem, 55,429 acres ; Goimbatoie, 47,384 aersa, etc. The 
anpplcmeutary Fjiwf il/emorondurn for 1906-7 estimates the area and yield 
in Moidras at 565,500 acres atul 48,000 tons. In Godavari- it is statetl that 
mixed tJT sandy soil suits the plant best. The land is propareti about tlm sau, 
month of .April and the seed so wti ill May or June. The crop ia ripe about swkm. 
three months after an wing. In North Arcot it ii said to be *n curly crop, 
being sown, if the rains are sufScietit, in -April or May, and reaped four im. 
monihs Iftler. It Li sometime* irrigateil, and is then sown as early as 
JanuujT or February, [Vf* Cbx^ J/on- .V. Areal. 1895+ t.^ 271-2; Rice, 

Jfy»re Gor-+ 1397, t., 122- FmncU, Somk Jrcof, 1906, U 114. 122 ] 

Burmrn -— The area in 1904-5 was 976,361 acres in Upper Burma; Bumi*- ^ 
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60,317 ftcm jJ1 IjoWM Buima. Tlie largest areas w«« « follawaM ithe. 
yan, 2^41,355 acres; Hagwe, 185,386 aensa; Lower Chiodwia ISfl^ 
aerw; Sagaing. 127,634 acrea; MeiktiJa, &4,654 acres; Minbk Tn7« 
nereu, etc. The following facta tegaidsng 3fyingyan {Carev, Sdil. Reti. 
Operat., Wl, 34}, where the largest area is ordinanly growii, may pfote 
iDHtnietive. " Early sesaraniu is sown in May ami Juno and i» trajKil 
in July and August. Late sesamiim is sown in October and NoTsmbei 
end is reaped in Januery and Fobruary, The oarle sesamum seeds sn 
tho lAadunbyu (white), (red), sAaa Aimh (large seed), end tbs 

late sesamiini varieties are the Amn^i-net (black) and Aann^'^pAu (whitet 
Tho same (juent.itr of seed ia sown for both crops. The late trap is the 
safer, hut the early crop given the lergeir j-ieW. ruvariebly 2| pgit af 
good are sown to the aero, and, w-heroea the early crops yield from two to 
twelve baskets (both eitrenie ligures), the beet'late cro^ seldom * ww^ 
six baskets. basket of s«d gives 5 cmj of oil, the value of which viriei 
from Rs. 3 to Rs. 5 pot Fwr, but Rs. 3—1-0 ia the average normal sab 
value,” [C{. SeitL Ofierat. Jiept«. for ParkU, Sa^in§, etc.; Mei sod 
Bertha Feitats, Burma, 1600, 61, 149.] 

ma.\ufactv^e AffO VSES OF THE (ML.—M indicated, iheto am ai Imu 
two efwily mx^gniM^ tonruH onQ with whitv+ the otluer with bhijok Mf4l. The 
Tattler ijt thf^ limit Hbundeiit end yi^'ldri tho beat oiL Jt if ^Sclmctid by MpM' 
non in miUi?^ by the Himo proHWf m tliiit far mii3tarijH:ilh Ia ehiAr md 
varying in colotir ffom polo yojlqw t<i dmrk amber. po iimll and not lulli! 

to bcioome ruiekl. Aduttemtioii with gruucd-iiiiit oil |ft lnK|U£nt, In liidii & 
im largely uaeij for culioiy^' nurpoACis IP anOinling tho bodCy, in “wp inaniif4H:tW*i 
itnd OB a faipp'oi]. It ia also Irtiqiietitly employed ah hp iiditltcnipE of (« 
pp. 470, 4AI3. In Engird |l m rhirfly Iiaed in makiiiff Aoap, In mapy ontt 
properties it rr Wiijbicn QlK'i>-oil, and la accordingly flimilarly TJt|Iia«L Thfl-wl 
tho hloek v*rttty li ^poraUy itftltid to bo more niitable for modicinal purpoi* 
thun tibff- will 14 ^. It ia alao esctofiALVely rmployod in thm mAmifaftinm ol 
porfunieQ. and Jor thia purpoae tliO pek^umo ia froquontly oximEtod by tbfi aW*^ 
dirocL—Ifiji'crf of the ecedn being placoil between In^ierB of flonWi; etc. (tit 
p. BSOh Thtf whito^eeeded form if larf^oly »ten an no article of food, RMif 
«pOcialJy ip CCftom irweetirujAta. Tho oil-eake.^ left ofEor exprMOfQP of thf ^ 
ia IP denuLPil jiJI over India h ractlo food, ^nd u^, of drought and 

ia even eiitfin jyi food by the pooror rlaaaaa^ A* a nianurs thw cake if of low valtl* 
than caator «nd PChor oil-cakea. In Madnui Umffh^di bark foee p, SPO) if 
1^ added to the aceda before bomg prcaaed for oiL [Cf^ IrvS., liu 

20-aSr Udg,, I893v IWI, 1903-4: BaaUr Affn. LohardoffO^ IS» 

pt. h 131S Banerjel, Ifi03, l^7i Hloimt and Bloscom, CAffa, M 

£:nmn, and I0OO. ii., 23^: Merely 1900, No. 7; budwitfA^ 

Phjf$wAoff. and Thftap. Imparl, ladiptn ih P^ara.-CcTtimJAajtfep Nri. li 

ThOfTm* Dttt, AppL Chrrn., IPOCI, iii,, 377-S : Leach, Jn^pecl. omf daft* 
1905, 420; Leather^ Mem. /Ar/rf, Ind., 1907, i, (Chmn. acr.ll No. S.} 

/n/cfTiaf,—trtp retiitTiJs of (U {tarried W raU wfJ® ^ 
m2-3, 4,5S0335 cvrt .; ip 1903-4, 4,675,014 uwt.; in I90t^r 
cTKt.: in 1^6, i>,&5641& cwt,; and m 1906-7, 4,326.824 cwt. ^ 
chi&l impoiting cGntre is BoidbAy port, which m 190^7 i^ sappta 

chieily from tliG Gentmf Provihcta^ Rajputikiia, Nisatn^s Territory ^ 
Bombay Preaideticy, vii. 2JSS,978 cwt, Calcutta loUowa hcit vdlt ^ 
total of 453,979 cwt., njceivetl from the Ccntnl ProviDccs and * 
then pcme tb^ M&dra» ports with 384,106 cwt,, derived trom this 
Temtory and Madras. The traJBc of Burma is not given lei the retars^ 
of Foilbome tiade, but it is doubtless maiiily towntd Baiigoon and tt* 
other chief town^ oi the pTovince. 

The total eiports by roast of sesamum seed in 190645 
479^169 twt., vaiiie^l at Ra. 37»69^5T7^ and duiiug the pefienJ I90O-& 
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TRjU>E in GINGELLY aguleata 

mvcTBgetl about 400,(XX) t'xt. The chief e^oitiug ceiitrtti, coaJiLtwis^?, aro 
Moilran aiul Bonibay, and the chief importing province ii Burrun. It \a 
thua veiy aigiii:hrAiit. that BurtWAp though it is the fangp^t aingle producuig 
area, draiuA an annual supply from India. 

Fonfgtr —In the Joteign tiade statistics the figurts aro External. 

TttiLTiied under two headings—(1| Oil and (3J Seeds- Tlie quantities of 
Sesamutii Oil EXPonTKU during the vears 1W2-T wera as followsIn 
1&02-3, 212,72S gallons, valued at 110.3.33,4^9: in 1903-4. 2^J1I 
galloru^, valuetl at Rs. 4,24,403; in 1904-5, &47p456 gaJloii 0 , valued at 
Bs. 7p22pl5S; in ISOS-Op 303,310 gallons, valued at R%. 4p44pi^3 , and in 
1306-7, 165,877 gallons, valued at 2,79,644. Almost the whole 
quantity goes from Bombay, and the chief markets in went years have 
been Mauritius. Arabia, AdeiJp Ceylon, 

During the period 1900-7 the exports at Se^ld were:—In 1900-C Oil 
1,844J94 cwt.p valued at Rs, 1,55.53,575; in 1901-2, 2,447pHy cwt.p 
valued at Rb, 2,14,39,363; in 1902-3, 3,732,635 cwt., valued at Rs- 
2,90p93p6J4: m 1903-4, 3,512,650 cwt„ valued at Rs. 2,42^89,443: in 
imr-5, 2,516,757 cwt.p valued at Rs. 1,73,71,691 ; in 1905-6, 1,685,203 
cwt.p valued at Rs. 1,46,93,032; and in 1906-7, 2,740,315 cwt., valuwJ 
at R4. 2,53j9r919. It wiU thus be seen that a considerable ductuation 
has taken place. Commenting on this aiibject, Null-Puton (ilScr. Trode 
/ndf,p 1905^, 43) observea l The shortage in mpc'seed Jod to an 
acute iDterual detnand for sesamum and uccadoned great embanfusament xdjiu iwmis. 
to shippers t and, since ill thU ease also the favourable nature of the 
crop prospects had led to depletion of available stocks, the exports, which 
declined by 28 per cetit. in 1904-^, underwent a further contraction of 
33 per cent., makiag a total of 52 per ccot. In the two years. The average 
value rose by 26"3 per The ixindltiou mentioned was, however, 

entirely changed by the recover^' of the foreign transactions in the year 
Mowing. Bombay exporta almost the entire quantity consigned from ac-nW 
India (io 1906-7 its shore came to 2,366,144 owt.), and the chief tnarkets 
were France, 1,060^589 owt.; Belgium, 862,117 cwt,; Qarmany, 311^653 
rwt.; Austria-Hungaiy’p 191,7^ cwt.: Itaiy^ 153,316 cwt. ; Eg^'pt, 110,515 
owt.; and by way of contrast it may he added that the UiiitcU ^ngdom 
only 3 cwt., valued at Ksh 24. But, M aJrcady'^ ohsciv^ed^ while ^urma 
is the largest single producing province, it exports proctic&lly no seaamum 
feed. The production must fcc LoooJIy cotisumed, aiid henoe to Burma this 
is relatively^ a much tuote important product than it is to the people 
of Indio, In Burma thia oU doubtless plays Very largely thn part of ghi 
in India. 

The imports of sesamum oil and seed are small and uuiiDportantj, ittpana 
an^unting, in 1906-7, to 384 gallons of oil and to 14,549 cot. of seed, 
chiefly derived from the Straits Bsttlements and Ceylon* and consigned to 
Bnim* 

According to a recent volume of Prices and 11'®^** in Zadid, the piia^ 
wholesale price of Sf^amum seed in Calcutta in January ol 1906 was 
Rs. 5-10-6 per znaund of fl2‘280 lh+ 

SESBANIA ACULEATA* iVra. i FI Br. Imt., ii., 114 ; Prain, D.1LP., 
Plants, 1903, L* 402-4 ; LE 0 Uiil- 3 iOE.£. The /apunti, bri^of-cAoilTajined* vT. pL 
dAaaicAo, dAunrAi, fda'sAeirrd, Mumcofi, erra iH^sga, 542-8, 

A suRrutii''Oae annual met with often in a cultivated state on low* 
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THE ITALIAN MILLET 


FltjIT. 


ScfKHi, 


Bb 

UifiEirc. 


TTi^ pt ii., 

640^. 

iNlifrD 

Millet 



aou*. 

rinfiL 


-Qnk4-fro*Liiff. 

OalEiiJs 


FtM>a. 


lying Uud on the pUlti^ of Lidb. from the Wcati^m HiroakF4 to C^rlau 

and Siam, 

Tlie of UtE# h»ve (eng Jwen employed locally in vamoa nftrl* of 

IsqJjt to yield a itfohg and lueful fibre^ wtiich le lued iia a. jiul^taKe ki 
|»n^p. It is oaiiflifter^ la be very <ll.Lrab]o under water, Ojid ia mcudl nkmfti 
by fiitlicrmen for iivtikiDg dnag-ropM for nete. It m down rtf ter tlie Qm Ahoven 
of April or May, and the crop ta ready te rut in September or Octaher, Thf 
emense of cultivation ia about. Re, Si pop acre. Tbo method ot pHparitlff tbr 
note ie eimilor i& that for mm 4‘CHfiritfH# jitwrr« j. Thetteme ore aJjio cacuiaaiili- 
employed ofl fltalcf* for pdn gaidene. HorentcXperimaitfist 

and elaoirhere bevo ehown that it nialtiM n i^ood grren mnnuro, (€/. limm, 
Cuimr^, 1^93, ftB ; I}ad|^. Unfui Fibrt PtaaU of fAe W^rid, iStin i 
Sibpur, to ; £3r^, j:^pd 

Admin. Btpi. Smrjnl, lSWl-2, 20: Affri. Mad^ Buli,, 1905, iiL, Xou St] 


SETARlA ITALICA* : FI. Br. Ind.^ TiL^ 78; Rbctdii, 

Bort. MaL siL, t, 7&; Jttiithie, Fodd- Ormt. N. Ind.. 15; Duthie ifld 
Fuller. Fttld (tmi Garden Cr«?p 9 , 5.^ t. xxY,; Pnnicvm UnlietniiL^ iiu™ 
jRoxh , FL /nd., L, StTi: GfeaaifNE-t, The Italian Millet. i'ai^ 

rala, kom, koni, koan, Mkun, chlm, chena^ jAd/i^ shfd, idn^H, hStr, 

^<i/p tennai, naoni, sat. vtc* 

Erullet Is ox iC7iv«i%’cly grown in India both on ihe iJatMind^ 
the hum itp to nnd ie dietrihuh^ to moat warm temperate w^dtrorjj^ 

mintriH, It m interesting+ for example, that the diBeo\witia Tnilde Bl 
Khotan. by recent explureroy ahow' E^iat It was cultitiTited in Hostfi'rn ‘lUriiiilW 
dtu-ing nt kosl tlie Ird rentury of our era, Stein, for example. roUft It toriffA, ini 
mentioTW a^rimena of the gmin ftiujid at Niya -and also at Kor-o-d-iing whicli Ji*l 
b»n idafi tiftrfl at Kaw, It ia perlmpa w^mewhat aigniJicafit. howe'nn. tiial no rd^- 
mre JdlDUJd be niode to it in Ttie B&trrr Jifantmeripu. disco vexed dl Kiiciaa, Moiof 
that iw-o other nsilleta ore mrntkinatl, ■via, ^™r. 

pcHMi, aa^o p. jmd rmya^tfr*. The ItaliiUl MUIet him oftin ^ 

eialini^cd Bd an Indian wild plant, but tl le majority of writcf* now regard it la 
exotic though eultivatod from ofii^iant tininSL Zl hpia+ in fact* been grown 
tim# Immemorial in ,'\ioa+ and lum been tero^piiawi in the deposita af the Stop 
LulIpco liwetliagL. X>a Candolle thinka that tlw epcciofl OKlated thoiaiandi of y0“* 
ago in Chino, dapan. and the Imlliiu Archipelago. Thn of iwHlm 

undoubtedly denotou tliia gr&Mi, imd it ia eultivafed hero Ufid there nli o%cr In^ 
Md evwi in Burfiin and the Shan muJ Koeliln hiHsr It dcllgbta, ao;^‘a EtOtbiS^ 
in on oleimted ligliE dry aoih nn.4 two crope inny be sown Oft the aame flctd# hw 
Kpa|Mi\e aewringfl being mu^, and hon^eated in September ami Jtuiiwv ^ 
is grown aa a crop mcisUy, and there are two weH-ttiojked virkitie*. ^ 

Btraw yellow, the other rrddiidk yellow. Sen (speaking of DpocaJ sayi it is ^T? 
aensitive to acagnont wnter. If nttn-water atonda on tilO Iwld for tan«ity-3!^ 
houra the crop may hs Inai. Roy tella ua that in Oriaaa it ia genprahys^s™ y 
llw hill trilw and confined to the jungie-limda, Molliaon /mt. 

iii., 09| Odli'v I hat this tnillat ia cultivated all over India, but in po u 
cultjvatioii very important, fn Bombny Praoideney the crop sna^^^ 

becoming more popular and the area Hab oonoiderably in ttOM wi," "" Til* 
area for the Praoidency eiceeda 2fM>.QCUl iienw annually/' Jt i* n 
ploiiE and a ffultahb crop to grow after a period of famine or scarcity.'^ 
then odda that a Dllorwor crop tcsteii in J8P4 viekied the foUowing rntalts^ 
fiwd-rate ^ Ih. ^ groin fl43 Ik and atmw 2.tS31 lb, on am. 

DfHaacH, —In Madroa the crop ia frequently attacked by a 
Oirr^rv-fHfj^ jrw#iif«il 4 <«^ii. aoma accoilftt of which ii ppven by Barber m *P^ 
on thediftcaw* of m Modraa (Depi. A^. Mod, Bull., 1904- 

and by Bmlor CMm. Depi. Am, (nd.. IllOt. ii., 14 1 abo Ha^weH-Wr^^y. 
il. 1-131- ^ 

f^s«-~The grain ia inueh fwtoannsl nt- an artieW of human FooU 
of tlw «iujitry-p and ii eaten in the form of cakce or of pi>mdjra. In ^ladl^ ^ 
apecioUy \mlu«l as n donr to be naod. in making poatry. and when boiled mm ^ 

It conatitutea a light and pliant meal for mvolida. It ii also much 
food for eagO'bitda and mr poultry, imd added to beer it ia amd to imJw 
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COWKYp CONXH AND i'ORAL 

bvvdfugfK ware uitoxicAting (bm p. iiXJ). Clmni'h givai thr nulhJnl rwtiu m 1: 7"1 
wbd ihfi ndlricnl Vfljtio « 19 L Ab Foppeh, the ntnkw !■ nol reckoned very noundi - 
inc and it often oidv iiord w lifdding or for that chinR hvortew [Cf. Sim, A grt. 
Siai. DiKca, S7j Blrtifrifli, Agn. Cititaok, ISflS, 76-7 : Roy, Vmpt iif 

JUOa, IJO; Valliy of Ka^mir^. 1^95, 337 ^ Oai.. ISDTj 11(3-7.] 


Hen-. 

Fodder. 


SHELLS,— Three! (proupA of shelb *re of industrial value in India: 

_ jfl) Cowries or sbeLb used iU money ; (fe) Cotieh and othrr shells used for 

utUtic and indnatrial purpoaei; (cj Bhrlla, fnadiwater and marine, u(QUcd 
Bfl aouires of lime ; and (d) Otnaniimtal Corals. 

—iourifc kumdi, ftapnrrfa—tlw tmiA} white ihftU of i"|r|fr«'4* 

Fmio time iinmerevoriidl thw hnS ijee-n employed in the t-uimiiey of 
tJlorv in China, T|ie u» is allmtcd U* by Maa'ndi 

(W3 A.n.K Waiv* Polop nnd by fiKWiy other Mpvd^ly of the 

Maldivee, S<snth India and BengaL In India ihoy ntr rapidly diaappeorini^, 
though in the ni™l parta of the evuntry tliey arv MtiH etnpleyed aa mu»ey. Tlicir 
vbIuo app«ara to be UA to tfi* mpiw. But in wlditjon thisy are largely einptoytd 
M iinirjea of adonmienl for hor»H, cattK importa in iHOl-S Canie to 

JT.SWft rwf ., vaJocil at Ra. i and five j-eara later (1905-11) 21,405 nJwU, 

vjdiied at Re. 81,7)0; and 1 Wll-7, 18,85^ cwl., 4it R*. (pH,H 4B. Tlie bulk of 

thfiflo foreign rtuppliea «utki frotu £^t Afri™ and wme hnportwl into Bombay 
nuinly, thm CHaJeuttn, Kamfhl, and last of all Madras. A consklamble h™J 
supply is aJao obt-atned fPWii tho LaccUtlive and BTalilive Ealandi. [C/. ^Vatt, 
ind. Ari <ti IW3, 20«b] 

CONCH 0» CHASN, MOTNEit^ OP * ifTC—TlininnS, nW 

Chafik RiflArriri!, 1H84 ; Thuraton, Mod. * IHOt. No. I. Tlifr M^’fed ohank, 
roneii or MnifcAa (Ti*r*( h-t rf« npjKr), ia procurcKl by ilivetii Ui the fiidf of Bliujinri 
appo«it« dalfmipnbiiw in Cejden, arid off the coast of Travaneoro, Tutioorin, etc. 

Former]V the traffic in thew *h*lla was a 8l4(te rtumopoly, to-day the Ceylon 
fishofiM^are r^Oatsd bv (m Ordinance. And mr far as India is cuneemisip a 
notiUmtion is Piimplv givin when the ta\v* vri3l occur at Tutiemflfl. M much m a 
Isith rthti A hsJf M rap^m' worth ia vilm diupweed of ftt one tune. But so IsKig 
■HO M th* Ifitli eentitry ■Garcia de Orta ipoko of the tnule with llengjil hi thew 
flhrik havinjE declined, and Bocurm in tlie 1 ith tttuury made imial mention of 
tbfl mannracture of braufclet* froto IheuL A rigbldianded chank tthot t* to wy, 
one with the Bpiral opening to tho righl^J is much pHied bv the Hirsfurf id be used 
at I heir temples, nhd being esceedingly nwe nfleu fetches a high Bracrieta, 

smilets, cYiamiS. etc-* are made of Uw ordinary' cemrh sliell, and thwo have bero 
u*ai3 in India from time immcmcuinh Stich hraoelcts Wmg known ela H7n.tA>cK and 
the workehi na taalehariM. It is aonwwJuit cmdoiis tYiat tlw chief c^qItvS of tid* 
trade are all remote fnjw the loealttioa of prr«S uction—furniely Dncm, Patf^ 

Dimijpiir, Raiumur, Bardwan, Ralasorc, Bunkura^ Bylhet, etc. ^hthy of the 
■imtltsr and nwr* OWite shells are specially cnllftcted and USnS for peraanal 
adcmmcnE, or are worked \tp in fancy jpxKla. 

itfocerj^of-PrsW 14 pPDCurtd At hotli ill* pcsrl and the cllWlk ph<™a. The 
sheUs are Inrgoly exported from Tuticotin, and used up in Inlaying both W^)od 
luad atone at KoU, Bhera And Agra p. 55fl). ^ 

SNELLS. CORAL* £TC., used as iourc^ft of LiMK S“ P- ^ . 

CraffAI.— Sfuridni Tsw^a^. wrsiTt-trtA^'dn, ^ff, etc.^ iit 

mainiy of interwt to India in the fann of cortJ-rwefa—mt> ln-ft fjr rtnCimt— aWI 
Itmce a. aoim^ of LLw#, Vtury little can he losraed ttgarding inihgcnuUA onw- (^maeiMta). 
lOentaJ carelH. >[nw^n. writing of the CiWliit of Hurmo, uienlioiu. m ricgallt *p^M 
4 if JcllPifa and of ifrea-fr-i- found m Amherat (iiui ^tw^ffiu. He also roJi^ to a 
NAirk.1 coral ccitnEWsed of cylindric tulieaimiuja tognihrr Kp™ ; 

n Star-coral and Irw-foral m plrtttiful on the coast of Tavoy. <^’ral 

Umfimmtikar4m \ H ako met With, of wluch lifftdi STO mi-^lc and traded m ffom the 
.Arehipelagu. Hpeaking of Tmssa^ui, ^fawd alludre to a 
fret kuig being of a (leap rearlat often iwl4 under tlw ^ 

There are no plopeSv oonstilulod coral fiahenre m IndiA nr Burm^ ^ it 
cannot accordingly bo ■aid that we puaseen the information to (Iwde whether or 
ntii anv of the Indian epcois. Afc of indurtfial vailW, The Imhon tra^ m 
emAmmtal cora) areoiditifliy cefitre. -round the linked 1^ which. 
foreign prv>dui:t«, owd not W d«tt with di Urn work further than to mention the 

9a^) 


Lp 4^. 


Cowry* 

Vm. 

Tnui., 

Conch. 


IbtfaiBUsea 

&UM. 


UrMxi^ 


MoLhar-of- 

FoarL 

XillnB. 

Coafal. 


iMwK 


]iii|;>wt^l ■.’’Cfth 








SILK 

INDIAN SILKS 

Mulberry 

(U|H)I 1 iffl-hCt niithDrity i« not ishow-n^ lhat tlsu nrttin^ Jiracm h 
Jiuitnblp fot it/' The ukimftto flbrw were fDiind to 1^ l'5-3 inni_ in 
and !o bo idznilBr to julo m thfir rtiHttwns. It wfwJ[, hevnaiw, euflw ju^ 
CUMOriTT. inore tmifonn. ChemieeJiy it 4howoi:l 4i biph pereept^^ of coUnkw ji^ij ^ 

COtnpBred with jute 75'03, [C/. CVtwft. Bevnn, Kin^ piiuJ Watt Indinw. 

PMit Ofiknlw. I &ftT. 4 ; Wott. Stt. Oavf, /nd., mg, i 77 -ft?.J Tho luiHt apinicA 

Ihiit (rfven by Robert Sv Finlow (P^mhl, July 25^ ie07| in n report on Mcwri- 
ro«'oE4^ '■'Sida \b uudoiibtedly ft fibtv of vvry Sigh eUw j it u Biporiiir to 
jute ; indeed It pnabfibly rank* ftftarrr to fki nod Hien. ll k a iKiucnpti piud 
ftVer India, but it giM-ww eupeeiiLlly well in the mokt eiiinAWi of Aisaanu I h^f* 
KJiwn plota Bt Rajah^ thia yeor, whirli asv doinj^ well " {Rtpi. djriL E. 
and A»dJA+ lDOfl-7, npp, ii, J. 8Bmi>le& were sent (o t|ie Imperial Joititalw 
v*fiifl±ton, ftml vaJuntiomf ronj^g trom £12 to £l»t' n ton were oht 4 uneN;| iimp. Imt. Tick 

RrfitM., Itf03, 511}. ^e nptrvtnn given by Juat Brotlben of Bielefdd. p»tM tis 
ntticUMil one* lumely that iifilil n i-ftnfiigiimcDt of 4tJ0 lb, to lb. uf the Sbre hm 
tK^n apun imd woven^ nn dpfinito OoiK'luBiciii eun he orriv^ecl nt, 

SILKi— In perhApfl no otker country of tho world does the uflCfeuitr 
1^0. ^ " BO ps^iiigly as jn India to twat the ^ubje^t of silk aud the adi 

industries utidcr two distinct sections^ viz* BownvcinjE, the DoniMticatad 
or Mniberry-fi?orling Silkworms i and SATUHNiiDji^ the \YM or Non- 
M^nlbem’-feedinff n'orniit, 

L TlfE MULBERI^y OR DOMESTICATED SiLKWORMS* 

Tbe ternig mulbairy and non-mnlben^'Jeetling are nioifie accurate thin 
domesticattHl and wiJd^ aince certain of the so-ealled wild iuEects bars 
existeti fot centuries^ both in India and Cbina^ under what mnst be chaiac- 
tcrised as a degree of domeijticstion ; but, on fhe other hand, all the^iH' 
worms that live on the mnlberry are not iiefeSJ^rily doaaesticate<i. '■ 
silk denotes, as a rule, the prodnet of non-mulbeiTy-fthedJng inseeb. 

D.E,P_g I, Bom by X <SerloarLar> moH, XtJin.; Hainpsoii, Fti. Mr. /a^ 

ftlaa^ ui-r (Moths), i*, 32-3 ; Andrew LibaviuSp Singahria, J0lji9p i,, 42S-51; CK-ibg- 

Mulberry SutfUt, 1696, 599-^606; Rovlcp Prod. Ret* i^d., 18^^)p 3. lu, 

Silk. 115-39; Yates, Terf* Antiq., 1843^ : Hutton* SiU e/ 

doum. Aqrt.-liorL $oc* fncf,, n.B.p 1869, i., 331-64 ; ISU, m., 

G^gh^aiip Joe. of Sill: ifi Indi^, I88U,^ 1-31; Wardle, IT^ 

lit India, ISSI. 3; Lquib^ Sffirrult* in 1832, 1-33 : Liotafi 

J/cffl-o. on Siik I'w India, 1683, 16-24, 79; Atkinson^ (Inz. N^-W, 

1684. 166-2W ; Confcreme of? Sitk (held in India ta meet Sir Thecai* 

Mardleb Jan* 16^; Ijotard, Cnn^'j of Dccitne of * 

Finijcane, A'oto an tomt Que^iiont connected mth Silk Prod, and Tfodr ^ 
flen^Hp I86T ; Mukerji, Oemtit of ike Silkn^trmj 1869 ; Ind. For., ir., 
202-21; Fitfhcr, E^per. m SM-tcorm Rearinq at Berhampur^ in /wf. F^;f 
1869* XV.* J25-34, 165-73 ; 1696, xsiv., 327-^ ; Cotesf, Ind. iVef^f- u 
129-56, t. h ; Rein, of Japan, 1869, IS5-211 ; R^pl- 

Comm*, Journ. Aqri^-flort. Soc. Ind.^ 1891, ix+p 83-99 (also many anhie^'*^^ 
papers and reports); Rept^ Ihpt. Land Rer. aTtd AgrL Benq., 1692-^ *PP' ^' 
Hogdann., Sdk Comm. Re pi* an Seri* Exper. at Jfipitr. 1691-2; SeriyErff- 
Rtpt. Dept. Land Rev. and Aqri. Menq., 1895^, app*; Ji/ofus^. Sdk 
in U. Prov. of Aqra and Oudh, liOOp 1—1 ; Muberji, Ilandb*^ ^ 

21—10, 162-70: ako Morwq. Silk /airicj of Bmq., 1903p 1-21: Cofaemoy^ 
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Habitat and Bomeiticatioii.—Tbe mulbOTy siJkworm ^nu t* be 
indigenous to the warm teoij^rate regiotiaof Noithem China, and perhaps 
also of the adjaeent ceirntries. It wm, for example, footid by me m 
Manipur (during the Bunim-Manipur Boundary- Conumaaion of I0a2-3J, 
under conditions tliot porhapa justWy the aiiapicion that it mav bo indi* 
genoue. as profl as long domesticated, m that little frontier State, U not of 
Aome parts of Bengal as But if it be not a native of certain wartn 

temperate tracts of India proper, it occUtb immediatel^r beyond the Hima^ 
laya, more eapocially toward the eastern extrctnjty, and at a verj" earlv 
period WB3 anccesafnfly accllEnaUset] on tbn extfeme west in a tract of 
country just h^^ond the Kashmir frontier known as Khotan. 

HliUuT.^fn Buddhijt Bwum, wWe I ho objection to tak^ iiio prevAilp h> 

»tro£iglyp a fomiidabte burrior opposed any jjntat exieiiflien of th® indikstry, 
i^tliongli ihv Bnrmiuis for Wltun« pMt ha%e boon vary partiuJ lo «kUt gsniiArita 
Uoreover^ the- sUkuonn oxuU on thn hilk of Bunnn aad a dktiurli^^'D ™» hu 
■for long' boon there rtMirild—a fact that pDints to a OOEUcidaiabta- antin'^uity for tlko- 
of domefitficat4<>£i ef ihet worm, UlO mlhig af Ih* c^Coonsv and thi^ waving 
uJ ulle. lloHMJver, a s^el tribe cf pmple are idan Lifted with ailk—tb 4 Vabebi. 

Turning cow to Chinai it li inuioniary to itnd of thft ailkwcrm hnvins beoa 
iweci frotn a vast antiquity (2,000 to 3,000 »,C,. e/. Du flald^, Hi*L Chtna, 1T30- 
U, and of tlw? aecHit of its value having bme rarelully gimj^Jod unlil well 

jcto the Ch^ti^ era, when a prince^ who nwried the Chiisf o| Khi^tun, iuc- 

1 ^ ^ ca4fTyuJg uff to tho country of her adoption, jKcd , 

of both tho malbcrry pliMlt and iho Rllkwojm. Thtii if rvpcirtcid to have taki^t OJitfbwL 
phm izk 410 and in this way ar^uistvd tho ailk mduatrj' m4 trinie of CoEdniJ 
Am. a coatury end a half later, from KJlOtan a kaowlodgo in fUk waa diffiuod 

to Fcfritt On the one aide and GfeOro and Bojui^ on the nther. Hiofdk peoductkin 
of Central Aria becaciD. in fact, tile envy of Europe, iiud Ind to the formation of ^ 
the filk^rood# which were dcaigned to facilitate the trafllc in rilk toward Roice. 

P^wapiuf {IM Brffo «?o£Awo, iv., J7, in Vntw, Tai, lg43, £31) telle thu- 

ftery of tho monka ef Serind (acoordiAH te Yntca—Khotan) having succtwfuUy aik-nwdi. 

carried the e™ of tho iHkworm to Coaetajittnople (fsao A.ii.) at the invitation of 

tbo Emperor Juiriiij 4 £k. ThJa wee deaired » that tho Bomana might he able to 

produce the raw ailk ibanieelvoa iiutead of hat'lcg to purchaoc! it from their 

eoanneo, tho Pepueiu, A slightly different version of tllia atory Lf told by Sir 

Thomaa Rorbort *4s., IU77, 1^3—4}+ via,, From the or Utip^ aerfrd Jtirb SwiA 

tpan of 8c.jihia towaide iDduatan) thii wnmi Enti caiuo Into Feriia, cot long 

wfore Alexandar'e time : but until the Emporour ifiMtimaft'e time it was not T^Tnnrof 

known in Europe; the Er»t bring presented by the BimuAn* untO' the Einpeanur 

at BjT^tium os a rarity.^'' A curioujLty ititeroating oanfirmation of the traditkin. 

of tlio introd uction of ailk Into Khotan roocmily been brought to light hy Stein aiaa'i 

(AiKKfiJ 11?07, in the foma of a pamled wooden tablet foumf ul Ertfeorwy, 

the sanri -bunedi ri4ius of DondAn-IJiliq, which Stein intcTprc-ta ae depleting the 

■tory of the Frtaoasa who cairiiKl cn from China tlie aukworm *igg«- ^rhare 

iHUii every reason for COnCLirriiig that the tablet dates from the rloeing dccadu 

of tlie eighth cnoiury^ Qm attendant is paintmg to the headdrese in which tho 

c^ wam aecre^Mfr and also to the basket of oocoomt obtalood thweCminw while a 

BOcend is ehown working at a flilk^loom. The fttmogly Fenian^ in place of 

the Chineee,^ oxpresriDne of the faooe Je perhaps due to the ilrDogv Daman ihan 

Chinese JnHumiCii at Khotan during that period, perhaps to some cTtent a direct 

eouM^quancS of the trade that haa been by then mtahlisiusd in silk. In Japan 

the domestication of the sOkwOrm is perlui|ati vejry nearly as ancient as in China. ^ 

In India the mlllbelTj" worm, fuwi b^n systnmstiQally rearod for iminy India, 
eent^irioa, though it SOemM pcobable there have been two independent soured 
of the knowlcd^ luni ttock p ose rose d by India, vi^ fo) Xorthem India, very t^Htbwu Bouthl 
pesatbly from Central Asia (KliOtimi and Perria i and (fr) Assam aod Bcn;^, 
possibly from aorgss the CMoeso frontioF, in all likriiliood rid the little l^tate of 
Kanipiu-. But it is curious and partly mgsmU^T ef ihe date of introductian 
into h'enbnm India, at oil evwta, that m the it should be Stated that 

the sUk eamo donm the Indus (from beyemi Bactria) and was conveyed to the 
great oti:i.por]um fiorygnin (the modjcm Brosnh), while no rmmtion hi made of 
locsily pnMluc«l silk. This is apparcnlJy, moroovs', the first ntention of Iho gtwl 
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■Ilk iTuiiiulacturii];^ mdiutiy of W«t ttkdie ^—bd uudu^Lry tTlaf ■abii« 4 ^UBatJv ^tw 
upon Jloa^dJ for ila ffiipplioa o| rbw flitk. It miuld aiao mom highly jrfab^ lJi*t 
bll tho early raferancefl to eUk by tho SbnHkrit butbon detloLo on^'or OLbnr of 
non-domeat]CJ&t«d in-onuB, not tbo trud bilkwonn of rnodam cOlnnaAm. 

Efidlly, then, it may b* «ajd Ihbl th& doin«t|cated ailJcwonn han tiMn Eurtod 
to oJI tbe oountritPt of the globe wbnn it haa b««n foimd powble to gzuw ikv 
lutilbcny pkdl. But Just na thero stn HvomJ diatinct sp«i«, luid ucMltt 
iliKvo duud^' t'ery difTetmt rueeu ol mulborry, m tbim aro nurumtM rarmi 
of lliB tilkworm. Bome of tllCxM are conAn^d within nimow linutb, both u to 
locality and lood^plant, othim irv iesa nftrieted tmd havo Bdapt<«4 tbaciir^ 
mHvih to a- w-kfur range of oliinatio ooadiMons and food-planti. Th« Homia 
atlompt at rcHuing the nllcworm doea not, howavtiT, warn to have nude nwd) 
progFGfls, for tho doiEueeticatod inaect of modern OOnimOrOO ia conuiaanly bal^vtd 
to have boeo cOcveylhf to Europe somewhere about the ll^th century^ nnd Iw 
KLoce been widely diihiBed. There weto, howevof^ rcpcoted oSorta at 4icL-1iinatpa- 
tion. For eadJiiple, the worm was eciD\'e)'ed to ItAJy by King Be^ TL d 
SidJy, who brought it from Greece idong with Greek silkwerm mrm^ wIhriIm 
eompBllod to settle in Falermo. IJo again, M w^rti m HlO caiTHid trcrni Napka 
France. It m now mot with In ItaJy (Loinbardyb Fmnce (Central and ^klUill|l 
Spain, Sweden, Ruoria^ Turkeys Algeria, Egypt, Syria, Armniia, CeOtfat ,Wa 
Perda, Afghajiiatan, Kjuihmir, lEid!|j|, America and Aufltralia, in additiOfl to 
Burmo^ China^ Jap<m, Cereo^ ate. It OVerywhem thrivei bfvl md pvm 

tlie lineat adk whore the idpaate Ja tempOiTaLe and Jtn food-plant Otto of oths d 
the races of Mvrw** «**fi. Cnd er akiJied t reatment, both of the food-plant ud of 
the insqot itaelf, immonjie irikpravcuient* hove been efTected in ElUOpe, al» in 
Japaiv BO that it u eornnkonly mid both China and India have fallon bdew tk 
modern level of quality, 

Afl inonifsetin^ a eomiuon origin, the rwuirriica of the Tartar name ar 
and tlio Corcon «r m many InngUAgiL^ nmy be mentioned. Thtw the Chflw 
tHTu (cocoonh l« (ailkworm), and the Bumi«ie fjo ; aleo tha itr in Gf«i^ 
■cricum, Lalin ; Carman ; WIhi, French : RuHiaci i «aff. Anjjlfr 

Icelandic : and tdk, Engliah. On ttia other hand, there »«spi 
hltle DF IIO oonneetton Uith tlLoee Worda and the namea for tbe idkiirorm afld 
vi|k in both antiietlt and modem Tudin- tbe a^'nonym um# (generaUy 

ii^k]i cccura in llie Frdd, but ther? la nothing to oatahliah bfw tNA 
it mulbeiT^' allk. Anolher Sanakjijt ■i^rocm^'m^ Jtatfo, ga^"C 0 <r^ 

doubtlem to the modem Aty^aincee and iJangeJi pnr and the Tanm, pollH, 
raulbetty eiEk. In feet, pol occaira here and there throughout India and ^ 
Koelmiifp and UDlforttily denotea nitk. So alao the Sanskrit poiufopr^a 
wciroi) lives in the caate name of the aUkwenn rearer% the puHdori-lmhiAar w 
The very Conunon Indian nurua reirAeei (tilk) !■ doriii'eid from Eh*' 
ciFjreaftom, and is thUd eJose^ conneeted with the Hebrew nc^Af and 
aa aiito the Arabie! and Fus, 

life-history^—WliiJe the iorms made apeciiio by Hutton have bf 
modero authors had t* be redueed to mcea uuder the epedea 
jiioj'ft the fono$ in qtiestioo denote Itnport^nt induatnal assejuhlig^ 
which it iB eeacDtial should Iw hero brieHy indicated. 

It tnity be aa weU to Hketoh very briefly the lifc-biotoiy of the ailh'tirta 
iUdf^ Needless to say it exiaU foit as an egg, then w a wenii (or cater 
pill&r), which later on spins a cocoon withJu which the chiysiUis stsge^ 
spent* and lastly froiti the cocoon in due oourse emtrgea the wingirf 
whichj after oonplihg, \&yB eggs and diesp thim originatiTig once during ^ 
lifetime the cycle above briefly indicated. The fourstages (efgi ratprpdj*^' 
chrysalis and moth) thus constitute one generarionp and inieeta that taa^* 
year to pm through these stages are called Occaflionally sf^ 

breeds are met with that am 6t«N!finc, that ia to say* a hatch of ta 
eggs geitniuat^ almost imEcediately after being laid* t hus si lowing 
for two generations in the year. The Jrivoltiiie Insect of Chins was 
first lut^uced into Europe by the Oenoescp but fn'tToWifw 
Ttiacany* and even qmdripirkim forma are met with in many ciHuiU’ 




SIL.K 

EARLY OTOWLEDGE bdwibvx 

Jn Indii a stiU inora campled condition prcvrailg, wli«^ th& beat of 
and Assata canflaa the ijuieota to became muUivoilin^. Tbo hor&polo 
(Aompo/u) Misect ( ht/x ia uniiroltiiiei but the dm (i>*. ft»r- 

iiiiifiiuf*), tbo Wmn {n. erftfffl the d^pat (W- and 

the nyapaur (J/. aJj paaa thrangb a sticcesaiou of generm- 

tione ill the oourae of the year^ whi&h BOmetimea amonata to aa many aa 
eight in mimbet* 

The crop of Bilk produced by a gemjzatiotl of wotielb ia called a band. 

In Bengal the ordinary crape or bandt am known u the Novemher band, 
the Marcb band, and the July band, but there U oocasionaliy a fouirth &aivl 
attempted after the cloae of the JiiJy one, by aneh reaten^ as> have siLffieient 
leaf. 


ffivei an iotewtiu^ necouat of tho stlkwonn, bill be wu cot mou. EaHv 
lately ifaxiuain^ with four In [pv Mo. Hn dw not pay timi it wm Kooo eda. 

mml m enpliVity but Bunpiy tiuki Paiophile, daughter of Platea^ wm reported 
te have tlia ftrtl to waavo ajJli at Cbi. ArintOtia dAMxibea the spina iST hom irUuiw 
at the jumi DKtreitkity of tho prorm* n fact that pravof [afrly-ea-iiciiiBavely, bowovnrr 
thnt it wha tWaama^peCiH oi the miabmy-feiidiiig Eomt of to-day. But Sit. Basil n «[i 
(370 a native of A«la Miner, givai faL portiauJdni of the itiifl^ nru-l rnuta- 

tinjini of ilm ullkworni^ and be wua tbe iiml |u nuFackin the popuitM- HU^|;go»ikun of the 
pualhaliaEu of th* umpn of tba moth from the chiyaalifl with the iwirrectimi 
olt^ doAlh. Pauannlas (in ttu$ ^ tnctiuyj, nlao n nntivn of Ama .VUnor, fur- PmMMUi 
Umhod rmrUoaloTA of tho rwing lmuiK lued tn fummcr and thow amploy^ in 
Wmter by ailk-groWara. ITioa^ when wa fint neqUAintmij>D ^ith tlio lif&- 

^tory lif thn •ttitweefn, it hod probahly bm by then m fuUy dcmwii<^nted u 
it ti to-day. 

The lirst eciefitinc writer who can bq frand ii Aadnw Libnviuiit, who linod SeteviUb wrffc= 
nUcwamiB at Itotlienbnrg and publkhod hie obmrv'ntbiu in 1599. He 
■trofM on the bom-lLke toil m tbo mast dutinetiva ehomctor of the domeeticated 
mulberry worm. But to the atudent ol IiMtinn anrieultLira n tttUch rooro intomt- 
ifig pubiicalion appeariKl nwly m oefitury Juter. In iflS9 the Itev. J. Ovington 
wtuEfl hla to SuFoii, in tlin Appeiuibc tn which there ss Qtecmkliene' Pim ladj^ 

eoncrmiVf^ lAo Notur^ a/ the SiikuiormM (fee pp. 1017^ 1020). Xhif waa nppamtiUy AjoemX. 
fimimd OB nrii neoount of the salk. of fnd>jn. gemtfiUlly end not of Surat nlone, but it 
cfeola DliduKivaiy witfi tfio mulberry worm. It mvm tho auapicum. thorefofep 
thnt it may have bed spednJ roference to an attempted Sumt tadiwtry of marLng 
idkwarmjiv fully two centuriee tga. Eo givem the uUiuvt dr^inilA aa to the wHBorur 
af each band, then cop.eliido«™" Tbdl it ibe Mature of the ^ilk^irarmt bl tholndwa 
whew tfie Heat of the Sim randera t^icm mucih rnoee [mitfid tlutn wilh iia i for 
m lodin tho Wofixie hrHd andi apin tlialrSLIk blIe tiinea In the Yenr, itml iti Kngldnd 
nnJj Qnoe.” " ThoreliJmwifle they are KiHlOr brought to perfeBtiniL, and hogill to 
Wwk sooner, via.+ 2S daya af^ they am h«tebt» butin Emdond not untU the JdUi, 

TV'hm aJjn- they are by n third part tnom tadioUe m breaking mit of their Houaei 

l^roi7:k thfl drat day of ibpOir Spuming thjin they am in Iba Bait, which is tberv done 

in ten days, but hem only m aft«m" Hubert (TWttehv rte., Id 77 , lSi- 4 ) gives 

ahigldy i^truelivfl nocount of the domeatioation of the aiUewarm in Fiym. It p«itei Busdi 

vea a umlvolt Mte ineaot fad on white mulbary, and he aayv^ In most Villages 

end Cottages we a&w aheds fUjerl with labaciom Plwple fnir^mg tbeir enriohlng 

flifkwunna.' 


ar —Thm foUewing may be given ac the chief race* 

miHH prepo-, iho EuropaBJi Sdkwoctm Europfiaii 

It ia ouatomary by writorv on ChB luddiag nlk produclfon and tmda to ctaaa all Won^ 
ttte taoea of Ibo Europaan worm an 0 (ne^ perhapa beeauBe under the Indiim ron- 
dittena tiio diiftmnCtM that esiat bacomfl immateriaJ. Miikar]i givaa many ki 
tereatuag deteiUa mga^ding: the dboctiona uudar whiob the rearing cartaiA 
of the Eurcppean warm become pownble in the pkkia. The egg* ni|idro 
^ hibeniAte under oanaidetubly lower tetnpnlurea tfian thoea for the bompoin lvt 
< holow)[—'Via, to 49^* But Lhare are certaJn dtsadvante^ee, eucll ae the C*et Twapwaleia 

these worms uauafiy die of if mend from April le August. ^Tlwy 

do oet aa a rule malrn good oocoona if fad on the ordfnary ohrub-fniuibarTy of 
"Stinal. They require to he fed on laavaa gathared from teeea. Wlic^ larvo 
mulberfy iratw are avaiiaUe it may be pcofltuia to rear Eurapean coroumita fn 


UQO 


Tn^ Caibln tiM. 
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PlBckBpcriM. 


fMt tliD oppDuto DiDOjdition nldo pravaik, nAmdy iho ch^palv (brnflOj ta 
Iw d4icnbedj do not malco good coocwiu if fed on jMvisa frota tree Tnulbwti- 
Tho reader doKirotui of full particulars of the roAttiodii to be pLkraufld in rmone 
£iirop«iui eilkwomks ia Bei^ol sfaouM oomsuJt Miiktirjl''s work {Le 1 ^ 2^701 ^ 
, ^ thrcillisli the gwt pcnodol intewt tkk™ in Om nikM 

by Bit W alter Lawreeoe omJ Sir Tbonuu WatcIIo, mueh pro^yeea bai muk ia 
ardimalisin^ tbe EuropMO ailkwoTTn (m p, lOlfl), [C?/, m u 

.^osAniir, lra/ueA&#Cent and In Jpum. /hJ,, igOT, iL, pt, iii, 239^7.1 

Moro rfjccQtiy afimlAT efiorta have been modo in Aasoni. |[p. 1015). m Bsludliitsa 

1 pp. lOJfl-7b in Myaupo (p. lOlAJu 

(^>^BaD]byi imcin*nj4s, Tmn*. Eniom. $ipt, 1804, ii* 313; tb» 

Jot™. Sfirf. /nd., iSTl, £ii„ 120 1 RonibH, de k .Sisw, |^. 

iJLp 483i Siik in /put, mO, 153^a ; liotnid, 4 ^/^™. 4 Siilt im fi*4^ 

iMrtS, OB; MfUitieL Affn^^Horf. Six. /nd.+ lS80v %iir, 201 - 307 ; Colflt 

/nd, JV/uj, A'ofe*, L, pt. ill., 153 J AIIm. AgrL Le^., 1801^. No. 20; Cboka, ^ 
/fidujf. i» dffTT. irfdp,, 1807, No. 11 ; Hnnd4iiian« Mmws. Siik ui fbinw, 

11401, 25-30; Q’ynj nt+/>« IlKH, 115. Tho npiapaii? <>l the llumtActa Thii 

iri It iiiultivoltijae Bilkorurm. Apparently Iho e&riicHt nutiee of it ocrttrs m a kitit 
from Major Bo|;lo ozkI referred tu by fyteho, .AjKistjuit CoPUmMrkjnrr, Aitkm 
tJautn. Awri.-hort. ifoc, /nd„ 1850, vil., 281 5i Hw- best ilwnDtien cf k. 
hovever, t* thnt iiTitlen by Mr, R, A. Miiaufll. It lieu on the nailberry <wd tk 
following am its isUi^pa —in tbo Oggr. 8 dnyn ; in tJio w^hteh, 15-23 dayi; in Ltn 
nmon, 8~10 dnysi and m the elate of moth, 2-3 daya, Jta eLilUi-atuiii m 
lliirii]^ he birther sayiH, ie rnrotoBn, slovenly muJ ditty. No Mcpatiile rMnii|;- 
liDUAe ii prti^vided and the tniye oro msfvmr chonjEod, the ajoreLpk. never ramoved oM 
the mfiM food cleared out, J t ia no wDoder., thc^ore, that die mortality ii 
lugll. The zpnmpulaiion of the eiific and the uuLnnfaetnre of tho resultia^ 5br« 
*n> aliico inddferent, po Uiat the induatrke eoiinectjod with tliia special snarm ms. 
honlly be reganied as rtlonr thuin of vrry local Interecl. The districtsi cfcJsflj 
conoerneci are TharawAddi, IVome, llinyotinyo and Toun^oo^ Breed^ '* 
rOtiCntd ^ the holier tmola of the Pegu and Anikan Yamaa. Still, the exift^irt 
dF a apeoLal breed of Si. ui*pf may either paint t 4 i a groat antl^ui^ or denote d* 
eotnponitivel^ laoml dotneeticatlan ol a paculuuiy Burmote insect a'hioh vrtY 
tuote careful inquiry' riuiy be- fomui to oxlat evan tOKlay In a wild or foinl stsla 
touch as in tha DOi^buuriii^ State of ^tanipUT. 

Iy)— sm^ T'raau. EtHotn- ^'oc., I8d4, ii, 312$ Cotasi ItvL 

N'pfeSp pt, iii,, 151 ; Quajat, 113. TKif ie Ihe niMtn or nJeAn ^ 
madron^ a multivoltiiiD inaeot raorod rhiedy in the Minxih rains Eeiidf A 
Bonj^ aqd AsButii, where it m «»attd in unporlanoe to tlie desi' t’oriety^ h 

J produces a suCr 882 «jan of crops thryngbout the yeoTp iiioSl of i^llich are only Rfliw 
dr eeed. But uahke the do«, liaaov^er, it thrivee best in the hot w»tlrf^ 
CoUn (Joani. dpri.-£fdrf^ Soc. /nd„ iBStU in.. Ilia) saya the ualy ™J distinC^ 
between desi fuul modrost ii that whilo the former thrivai best In the cd|d weslldfi 
tliD latter ptafore the hot eMSofi. The cdcoohb on genofAlly j-elldW, at 
exiemaliy, and are BOmawhat Inrger tkiu^ those of the devt, hut the 5bre 
rlaatioity and hrUtlAiiCy, The motil m inilky white in eulour and ihe rulrrpW 
lias two black Spate on ooch legnieo-l-. BleohyndEm (^owm-r Scc, 

is., 155) suggesta that thn ELan-ie niHri is due to these nmts, tha compansOH bwai 
to iha goddess Kali, an allamative name foir whom is NisHsri. Hntton 
it gobs thfdugh all ita chaAges ffom egg to oocaoch in twenty-i^'S days but in 
wsatboT it tuos thirty-fiva dsya ^ 

Frfhope the eartiest aecaunt ia that given m the Mtnuies o/ lAc 
0/ Trade fn JIlO fr/, Reporim^. e*c-, of SHkn fflwl IfKiiffo (pub, ILh^hl®^ 

app., 4h-5] h It is there slated that tfisrs are SSVSFal distinct fonuS of th^ "" 
WOfln^ such aa the "modnust, soesMWnoeity, add Iha Cfowtsr," As to ^ 
of Ibaw inaeets, it at Stated that tho Board arO net shJs to sp«ak with thsoS^ 
of ptedsion it weto to be w'lihed/^ Thry ace pcouliv to CoJTUnercO% 
exnpi the fHodrosiL which is al» fotmd io Banish ^oooamiwky ^ 

The Resident at ComsDc^csUy WSI of upinioii that the dnast Btoek of j 
tliai of SgoTiAiuoDky. The modmm am mferinr but next to these. ^ 

pltxlure a lilk of a greenish hue much inferiar to that of tlw dm, hut sm 
sought aXier es they yield a largo amount nf silk. Ii it a hardy in»ct* lequ™* 
littkeamaud tmtatall ohoicainitafncKL . 

The Reaklent at Malda wrote in the ■bsim' papers that the 
is distillgujahiKi from tliFO dc^i by a blaclL mnrlc under the tbioath He Lhso 
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llH 4 pmt conaponitive defA(H {k Ut4t^ Et nnrkf?! kw ^pi m «t4ira n>^ thmo fTMrtfn^ 
at Jflflft) IrjDjp^ than B few da.^y without toty dMrtnJatiafi^ wherm tho dsM uwiy 
be kept itk cDcooDoriw even twelA'-e mrn:Lth« withoiil mo-tertoJ tnjur^/'^ 

Spend 5^, Ind. Tnrrw.:, ISSU* 21} ■pe4l0i of thw m the fiuMfiran 

er C^llioo puiu, :hom whieh it tAW^ bo nKimaed u poaiib^ tliot jh er nna 

((Ihiiia) iiueet nuy be but a degotwn^to etAto of the madtii^ the two nAJriee nnil 
and madra#t hAving in B«n^4 ooino to be iicOopted u flyaoiiymaiiL 'HlOt may ti 

or may not be iho hut it comiot bo too itroogly that the eorly writ^ 

iHogniBKl HveraJ dutinat fomu of 04^, of which the iwirfmJ^ wWa one nnd by no 
menna tho battik 

larUmitUK TrmM. Enim. JfliH, 312 i WofdEf. IFiW 

3itk$ o/ irtd^ ISbl, Roniir^t, L'ifri d4 la Sma, lflili9i+ 3<]2t Coti^ Jn4. 

Mitf. No$Bt, Ifl89, U pt. ill., l^l, t. vixi.. o; QiiAjat, DH Bosz&Ik ll^H, 114. 

The cAoia piii* or pM in«et —tha Kovember or wld-wcnihor ftwite/. 

M tho PAmo implioa, iJiu ia viewed the people of Ben^tl m ui indi^oue Doml 
isjpeet, thouj^h it ie probable tbnt it ie m reality only po much ittitorier in it* Worniw 
oeediTnatiefinn aa to cm vipwed ae relatrvely indij^DEiB. j[*erhapa the lint definite 
aecount of thu ulMiOt Oocim in Ibd Volume of offidal paponi {£J.C,» 40-^7), 

It is tliDce Bt4ite<l to be pz^luood throilighoait the year but to vo^ in eetimmtion 
Kod value, ai^rdinf r to the eeneon of production end the notHtleue nature of 
the tnulberfydcwf upotl which f«h HoftOO, tl» worm of the COld-WHither or 
November 5oMd^ end diat of the dry-weaihar or Herch aiid April hoWr. t* enperier 
fmiti the inoro tavoumblB Atate of the -waathsTJ' Speed Soi^^ /nd, 

Tlfwa., iii.t 20) apoaka of thia aillcworm aa of a small aize but lu yialdmj; oocooua 
hvo timoa a year at perioda of (rem 45 to 110 daya. Kuttmi pointa out tlut tho 
loEu^r period OoDori io ibu N-OVombor hcmd, betioe Et4 auperioHiy. The oSideJ 
papeni ^ET.C,, I.fi. 41) Speak of the Comrrtef«4ily rAiuwr# formerly raiiting no 
eoooone exooptr theeftn until the y«r ITW, when two norta of aiairi ufwe intro- 
dticed by Mr. B. Bcdlier. It ia, bowevsr, observed tliat the den le tho beat of atl 
the adkwonna^ Tlie hrooda are October^ November, MBivh+ April and Juao or 
July, The jlFft ia the best in point of quality^ but the aeoond the moet pi^luotive. 

Tho Henident at ConiiabuxBr ” (E.LC., Lr. 421 dcecdbos tho Novemlior 6ond of 
dt*i Bilk AA t^ie liirgoat in the yoar+ but he bdds that id hta opinion the imniiid worm 
ia na for supofior to tiie dien es the IsttoT ia to the miwl breed of and ChinA i 
izueot , Ho then remarks that i» Colwimbujfctir the AprU iMvid a mnatly the China 
inaoct. Similur nports nro given from '* Hnrripouk Jun^Twre, MaJdiiH Itadna- 
gore, Boonamooky Ebd thus ahow'iiifl tho wide diatribution of this maect 

al the bcypiuuiigof the hMtoAntury^ Of Kiinipniil, it was atatod in 1819 that the 
dm' had Only juat bovn introdiJE»d. In SoooimirOoky, on the other himd, tits 
yiaid of aUk from tins Inaai^t in 1813 mM 1,040 mautidsof sflk; <md ilie Rmident in 
Maidu apaaks of the produce this purtiotiliur inaact havinji' heen in 1811+ 

2^(18 niaunde. He then adda tlial the ooODana produead in iJaulajih and llie 
%-icmity in (ho KovombiT hand alono, if a favourabla one, are shout fl0,000 nuuinda. 

CleKhi^ rsrmiiniendcd that in bmding the lirji worm, it wua im per a live to 
wieet dtiaky mntba. Tliis obeervetion wgardiiig the dark-roloTired inaecti erfyJ 
Worms will be foimd to have n pecukiiur bixing on Hulten^B opunon rrEunlcfl!; 

Ibe origToal form of W. iweirl, imufo asperially wlwn it la adcM thrtt Mukerjit 
while acpeiriiiimliiij^ with crTtwin ooeoens furniiihed by Oeifhorti, arrivivl nl 
Ihu Opinion that ilmt wops a crass between tho Ortttntfy hi^la arui P. *«art 
ef Europe." TIm doinesUrsled and wild inaOrU seen by me in ManipuX wuuM 
spptanr to bdong lo the deit rsoe, a fact of fio imad iriipertance m siipptift of 
thfi belief that it iH (hare indigeooua {efiifr bciowg p. 101 A). AJiao, Jfono^^ 

.Sfiiir CTortaO/AaHOffi. IS&O-l , . ^ 

Huttvif, iVtmSr lEfiiota £er.+ 1BJ14, ik, 313 i Celes, Ind. 3fus. D.^E,P-, 
Nete«, ICO. This ia the *fiw fChlna} or cAofa p4l insect of the Indian vktj- vU PS- 
OUltu^tSv It Is a amsJl muJtivnltine ailkworm, which pcoduees oeeoona inferior B, IB-ftp 
to both the dcst and tlie rihcMhan. In Bcaigsl its vultfvaticHi hna been dlnvust 
ahandocied. thotigh it WnuJd appear id be grown ■uccesKfully On the hilll Md gfna OT 
aiwms tci be the chief ximUi^'oIlirLe insect of Ibe pl&trui of Amim. Huitoli, spOaklAg Chotn PAt, 
of nruHourir^ aava it was in hie hands xmy proUde and yielded crop after crop up 
to the middle of^DpcsHibcr. The eoooona vary in colour iifotti being whitci, yelkjw 
or gMf^ cokHund. Unliko the Other Indian nwcs, wWoh hetcJi ■lawJy during H-fadJai. 
the iniinufkg (Irofll fl to 12 o^duckjp the siVur worm* bow forth all in a batch, 
hatchbiu lUy Wld night till aJI ure nut of the In the volume of nAkwil 

papera tAxird o/ Trade, ilrtvjcd, |dlk| tl™ are esvimal paaaaf^ ihaL deal with 
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». Mtd ipeok of the Nctd JiDVine d-. 

g^iirated in Bnn^* Of Ce^jjuseitf. for ezAmpK^ ww obowwl th*M^]»id 
a grw-E mt«r^xtnj^ of w«oona with thft China rtdok. Thn lattir w*- 
domi^tae m ihnApplbcnd, ^9 diBtmotivQ nmflf being thfl tength ami ihln^ 
of tho COOOOCL TJ^a to eonnd«r«d by tii« rtNum u tho mo«t inlufiar kinii 
aod ifl noarly explodiid aa a djttiaotapad««/’ 

^ iFntom, -S^,. im, iL 313; Wani^ 1 F£U 

^ on SerkulL in l&BO, Sftj 

*■' ^ QHAjat- fN IwSTiEi. ; C«ML 

f Miikor;i, ffandWii- of Srricuh., ISfrS 
Largo PAt-^the annual wlkworrn of Bwal. £pMd 
f wLr 1 &- 2 &) filed the date of iba iudtKlu^ 

™ 120 y»« berorothfl dateof hii pap^. oEa He further 
Myi hal it ouaa from It^y. ThaiB u no c-oofirmatSon of tbo» viam in out of 
tha reoonfa I have b™ able to EonauliL 

Cot« apcaka of thia aa na aimual ttlttlbeny lEkwonu^ larRcr than either tM 
aeai or t^fliadr^i. In thf offidai fmpora imue^ ISJft, it i* stated that- in tlif 
j* I® j iniMt prodomirated in the Mair-h ^Pid; roqreaner il 

waa ^uod that ifi tho CowiinibuEBr faotoi^ that baiid! waa eODcmd in oimiititv hut 
m quality of all the in the y«r Qf BaaToiOi it waa nmukod in IS It 

Hfcat net a wooa al ihie dtncnptien wae produwd. On the othar hand, tl» 

M vajuftble and U ^'iejdlaj; the bail 

RiU£ m tbc 7 ^Marcli tend. Of Jungypora, ii wan •ta.ted that nOEwiilietai^mgtii'ifr 
axerUtii^ the production of this cocoon had h«omo oxowdingEy pfucarieui 1 ^ 
unwirtuL Badn^p^ reported that in a good »ewn thia inaoet rae v«y 
abundant and prodt^b and produciiKl in che proportloa of at h»at Into te on* of 
Ilia othor ap^jK Beeidlent of Soonamocky ohaervail that the os^ ai* 

brought out fur hatching about the end of January and in 40 to 46 dayi tha 
eomtia are complete Huh inmt, he odd^, ia, however, inrwt difiiGiJiE to imT 
and ifl nwra delicate than the Other*, But the edk iaof due fibre and BEniivj& 

awl ought to be van' Irwiliow to the feel end of olooT JelJaw coloiir with HTini 
white. The y*eld ja about lO^.fiOO kftaimft, whioh ought to yield abuiit one hundwJ 
awl lif Ey factory maundii of iUk, 

*1 pl^iient ocHiiionally itnriMl in AJbnain and Bengal, but owing to the fic* 

tiia* It producw but one crop of coeoonA in the year and thjit Itf cggi do no* 
haEoh ^uUaneoii^, ita eulti vation haa now berm alrnoat abandOMCh To-iUy 
Mukotjj doploiea the decline m production that haa taken place, The 
pofu in roopKt/^ he mym^ '* hy ^‘ery few people. Thera aro two fOMCIulor owtect- 
tngaueh a ftUHiior cIuh of cococna ;~(lJ The e^ of tha t?M*topa/u, the JVuiri- 
or the Chtitiapalu teko only eiglit to ten to hatch, but the eggg of the 
ItWnpaiu hatch aft^ ten raonthe ; ( 3 )i Baropiiiug go on hatching fof aeven or etghi 
fIpltgCT^ white the ej 5 gi of the uther varietiaa of Bengal Etfkworn» 
^itch rompletely in two or three daya, when once the hatching dooii rarotwaaea, 

I *1*1^* pracEical fluggfii'tiun tliat if arrangcnrksnta COUid he itiaiJo 

liaEching tejniipa/u egga in certain oeni ml eatahl^mcnUi and dutTihuting liatelT*^ 
worrna to vdla^ inAtead of cfrgH, the TtMrmg of barapalv could Irt made to aanuna 
«mu im|>oriauce, Slukcrji (V,c, l^^J gfvea many uaefid paTticidara regn^lt^ 
tfic i^thoda of itoring and batchrng the ami showa that by nubjecEtng tUoU 
to a fairly low tomperatura for n fciteigfat* tallowed bv a sunilnr period cf *»"» 
temwatura, tiie em may beoauaed to hatch at any time disirKi^ thua pjrodo^ 
pe^o-braxla aa leaf niay bo ebUlinable^ Natimlly, they hatch in JifiuwiT 
the twoonii ore obtained in Pebrumy, ood Boot their four pwudo-hjwdj ^ 
™ tn^l4iin+ vie. a aecond brood in Maroht 4 third io 3 »tcnibia:+ and a foUTtli ta 
Octct>ef, Hondot wTitea that thia variety ipine a white nsocoon amollcr thiUi 

di^cfing from it both m form and atraetimv being growMb* 
pointed at both emli, a little *ofL the lilJt nut cloMJy wound and oopte™^ 
compnraiicdy little gum. 

W VL&ai^S^V^PLANT CVLTf Mom, pp- 7S4-5)* Ip tifl 

temperate tracts of India variauAformaof J/oj‘'ir^ ttffHt, 

Bt^-prod lifting coimtriusj, *re grown apeciAll^T' 44 food fiir 
the Billcn'oniL Thia La the >ca30 in many partd of the plaina of NorthtSP 
Indiar Buhiehiataii^ AfghaoLKtui,, KaaLmlr, and afoilg the Himalaj^ 
altitudctf op t<i li fiQO feet. The othrf Hp<K.'ies oven more larpij 

m 
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f(>r the Indi&ll silkworm m ttnUnt^ Lintu, of whJch'*tbanc are many Mtilbeiry 

di*tiiictivo vnneticB or races. This is the most coriiEHon nmlb^rry of 
Bengal and Assam, m aho of the Nllgiri hills, Tlic plants are usually 
raisra tnidor what is callisd the bush systeia, the standard or tree system ui t t™. 
being hardly if over jsoen in the«a locaJitioa. It is. in faot, only in Bengal ^ 
that- shrub mnlborrias srn prodneed syeteTnatioally and at a ooat of Ks. 20 
to 25 per {ono-third acrejn th*re is but om s4hTint*gB of this 

system, namely that ths leaf produced ia prefciTcd by the in¬ 

sect. Mnkeiji strongty recommenLls that muJheny trees ahould al-io be 
grown within or around the plantation, and for that purpose he sn^ests 
3/, olfMi, var, It is a faat-growing plant: the h-aves 

are large and thick and at the same time smooth, tender and auccoknt. 

,1f+ (the or ib>nu)^ M- (the Other 

lanihu and taiepuvaa], though wild, the former on the wpsiern and Blnlborrlea. 
the latter on the eastern Himalaya and the mountains of Aaaam and 
Burma^ are not to any mateml extent employed as fcusd for the true 
sBlcworm. 

Booharian^Hanitllon (SkU. Ate. I>iwU 210-^) p^m parti ciUara of 
the method of cnltivatiod of tho maiberry nnd the feeding cl the worm 
that prevailed in Bengal during the closing decade of the 18th century, tipn. 

In the volume of ofEcial papers on the cultivation of mulberry, uEsned 
by tho Bengal Board of Trade freun 1813 down bo 18^35 (J,c. 65-113, 

1^163) wilt be found a special report by Roxburgh eutitled Ghtmotumt suAwsh. 
on the Indian Mulbtrr^ JreSs If. tndKa, tina. (£.a. 6&-71}, and also a 
similar paper by WalHch (f.c. in which ho deeciibei itniirft. wiiik*. 

M. M* te‘pt 4 >{tttfi‘f 4 fiit and 31» Memifft. Thc&e re¬ 

port give a full record of the early exparimeuts at improving the Indian 
silk bv the production of better food for the woruia, and are eicoedingiy 
ioBtnictive and valuable- Mukerji {iJandbook of iScrieuit.+ 183§, 1-4; 
also ^^ono^ 4 ^ Lc* 5-9) deals with preaent methods and opinions- ** All 
varieticas of muJberrv are not ei^ually suited,^' he saja, for rearing every 
kind of silkworm^ The mulberry treo which we usually see in gardens, 
which vteldf laTjirc-SiiMd black-coloured and luscioufl fruita is 31* 

The loaves of that tree are rather coarse and not quite suitable for rearing 

ailkwormfl," He then aaya that if the cA^paJu worm be reared on 

3/* H it if^adilV takes the disease ftacherie^ and the other fofms^ of tiie 

insect, if reaTed on the black mulberry, ^deld a less prtiportion of silk and 

that of an inferior quahly. Mukerji then adds that 31* uttifiiffitiil'* may 

be regarded an the beat for tearing silkworfus. He doubtless menus the 

Ohineae and Philippine planb dcsoitbcd by Perfotct.aud which Rnfiiic^qua puiLipplna 

discussea in dctaiL [Of. Amttvean iJTanuaJ of 3fu£&en^ Trees* 1939, 

also FL h\ America, 1936, pt. iii., 49.) The atfendon of the Ma^ 

Oovemmejit was drawn to this epociia of muIberTy by Cob Sykes in 1939* 
and a sypplv was procufed hv Wight and grown in the Horticultnral 
Society^ gai^ena, Madras, about lS4<Jp and a Uttli. later was takeu to 
BangaloTO and the Nilgiri bilb. The leaves are Urge and tender. Thay 
are thick but not coatse. The tre* grows fast and attai^ greater 
baigbt than other varjctiea. Tho interiiodca are abort and the yield 
of l™f gccoidioglr high. It is doubtless OBe of the mulv vanctiw or 
races of 31- 1 As a enrioeity it may be added that the ^bnerican 

OwBe onoRp Ultirittra titir^tHtinrft, A’fdfd hss latr^uasd lato 

India and found uacful for rearing mulberry ailkwoniw ol all londs. 
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But m th» r the Uie of th« wofio it m»v be fed on tfce 

tender young lenvea of the plptU {ytrn,, This fact « 

“P""8 niulbeny of Beugalia in, 

'tu Jiluierji (l.c. 121-7) dwcus*®, tbediMw# 

to which the midbeny treoa are liable. The moat aerioue appeara to he 
Mto. Thw 19 by 9 imiiyte ecslo-iniect .« fcr,>wrf/„j. 

W nen attAc^ by this diactase the leavca become curled up and the tendep 
ahoota awollcn. When eaten they are shortly after voided bv ib» 
nlkwonce, and if consimied to any material extent cause or 

^eene. Titkra acroniingly does much harm to the aillc indiiatrv ftooi 
Janiury to June, and tlie only cure is the Application of keroecne emnbioB. 
Another somewhat HimiJar disease is known as iwncAo. This is also catod 
by a member of the Cocemi, It would eeem the case that hnib mill- 
much m^fe liable to these discaaM than tr^e malbcrriH. 
MuJctsrji observes that all the silk disfricta ar* not equoUv affected br 
imra. In Muiwhidabail it pmvails to such an ejrtettt that'iJ it had not 
exists, could have been obtained at least a third mnTe ]paf and 

thorefOTe a third inare ctdcoohs. In Malda, Birbhum and Bogra very Httle 
datna^o IS dono by due poMibly to ^rcatoT intelJigence in cnltiii- 

tion. Tree mnlbaiTUiS ones sUrted rerjuitw lit tin attention and are 
iiyw affect^ by dry, hot weather or disease. 

Butler /ount, /iid.+ pt, 97-S) givea useful paTtiedm 

regarding a fougal d^ciia« seen on the mulberries of Kashmir. The Stai* 
plantations near Snnagar IikI been serioualy attacked. The disew ii 
found on old trees without eaualng appreriable damagep but dowigrfat harm 
to the young planta lu the nurseries. It attacks the seMillngB in thar 
seroud and subaequeut years, does not kill them outrightr but they have 
to be cut back below the diseased parts* thus losing several years^ growtl, 
even if they are not attaekori again* The dis^aae is caused by a paraubc 
runguA (f orf/n^iiiH which invades the wood or the bfatjekor 

and Comes to the surface to form sporeSs Butler adds, after hb dfititW 
description of the fungmi, that it has previouslv onlv been found tn Japaiu 
whera it was first described in 1It is f hu.i probable that it wa» intio- 
ducM into India during one of the attempts made to apply Japaus® 
methcKfs in Indian sericuJture* 

Laj:T4fs^_8ome share in the decline of the Beng*J 
silk inu^tTy h^ beijn attributed to the high and differential routs chir^ 
for mulberry land, fnsitfficiency of nourishments due to deamcM ef 
mulberry'leaf, w^as, it has been said, one of tho rhief causes of the 
yield aod low quality of the ailk. But Mr. Finucane (in an official IM]5et) 
argues that the laud usually placed under mulbernr is valued for groirioir 
sug^-cane, tobacco, potatoes, and that acooidiDglv if mulberrr canocil 
hold Its o?m in popiilu favour agairtst thi^e and such like erop*,'it would 
M unwise and pemicioua to prop it up by factitious uncmiragrn^fi^' 
lie then oontinues, There -ran bo no doubt tliat the rates of Frnt for liijpi 
land on which mulbem- ia grow^ arc higher than for low rice land, which 
IS of a di^rent quality ; bnt th^^ real question ia—are the rates ehiwlf^ 
when mulbcny Ls grown* higher than the rates w\iwh wontd be charged 
for hnd if sown with sugHr-cane or pototoes or other upl^d 

crops ? ” He theu aruswers that question by showing tim t m some distrirti 
an illegal praotioo does prevail of ehai rgirig speeial rates for niulherry 

lOOO 




DISEASES OF THE SILKWORM 

(mltivatiQD. Eut the poaitioii of affaiix is up by the apmion that 

4 ueh special rente are not and tliat they havn ** not really had 

miioh Q^ect in bringing about tho dcproAsLoii in the ailk indbstry in BengaL^^ 
sml at ttn Muftarry Sifkworm.—FTom isdd to 

1870 Paateiir deviated liimaelE to the study the diseases of the silkworm, 
bud the remodial measures whiob lie recammended have since be^u not 
only widely adopted in Eitrope but tbroughont the silk-rearing regions! of 
the world. Even in IJicUa, thanks to the energy of tho lat* Mr. Q, 

Mukerji and his coadjutors^ the selectiou of seed by the aid of the miero' 
scope has become an everynlay practice of the ordinary cnltivaksr, who 
may he said fully to recognise the Taluo of specially selected seed in the 
cuftailment of disease. A voluininotia olhcinJ corrcspondencci e^eiiite in 
the ^fitntiaf R^^p&ris cf tAe Dept, i^and Eec. and Atjri. and in the ProcesediaqE 
fl/ the Govt, of iSejigal on the subject of the diseases of the silkworm, 
especially the papers for IS94 and 18&5+ 

The chief diseases are — 

M Fttiiat .—Tliitt Is knewn in Bengid m or, wfi fmm. Pebrlna, 

fati, and duLTocn-riood by tJio presoiw of micrij#ocipic wupLyw]®* of &n oval 
fthape found nritliiri tl\n tidsuofl qf the worm, but also in the moth and egg. ThuUi^h 
hoi alwAyH fatal, thin dueoee- daoiaj^ the quahty of tho silk vary greatly, 
o^icn being contaaicua, it ia hIbd !t»rndiE iwy. The cure u to breed ody from ef^gs 
lokl by healthy femnlee toBtabliBhod by n nsicreiedripic vxniTunnticin} and genermi 

proenutionB to prevent iof«rtU)o. Thia t* the worst of all the dioeoww, Wsratnaciia*. 
aad^ oeecrtEing to Mukqfin it waa unknown in Jniiia twanty-H^ie ymx* ago (f.c. 

4:t, JS3^). The fint%l ooncJlwJana arul reeommqadatiQim deoerve to he most 
Carefully considered 4mt,l enforced, [£7/. FiaheTp ind. For.t iv.+ lflfi-7; Arbouaflaty 
On -Sitt and Sdkworra (FngL tmiuif. J, LtKiS. 2IUS-^] 

f6) or —Tlia ia known in BcngBil U hnUt thim or whatfn, tmd Flnoharle. 

M chiiracterifiKi by tbe preaenK^c of chain ferment wixhin the digeitivo tract 
of the Worm and pUpa." The diSOiiee if conto^ouiir and to a periiun exteot, 
hnnditory, in that tlko loTVw at tnOths Utat ^law fymptnnui of havB a 

peedupoeition to the diseoee. Tt^e remedy ia elb abo\'e, namoly, for breeding 
putpoeo# Up rujeCt nit iDggf obtained from inotJiB found by inicrHcopic examiniir' lll^xaPCDyiliq; 
iHn to nionifest ligna of the ohoin famrnt. [C/. Mukerjb Le- ; FiHher, 

kiL 1^7-0; ArboyoeBt, Ia 

{e) .Tl n known in Bengal ibS fdltveU) {er —a nanpe tlupt Miiaenr- 

indjeatoa the reBomblonco to liiibc—Oud if eotieed by a funguo, whieb appam dine. 

04 a white offloroacance on tlie iMxly n{ iho worm fomc boura after it baa died 
of the dieoflm. It ib r^miagioLia but not heredllary^ and though I ho Bf^cetion 
nuty be le slight as noE Eo intcrfecri with the apinning of the cocoon, the chryoatui 
ofmofli invariably diee, othI thus never ontergea lu a moth. Ttio dionwr le Spread 
by the ■rterei procItHTod on tlw eniorWMicA » the Bpoedy removal irt aU 
deed woniMt is an ofneimt preventive to a djiuigqroua oiithremk. Next to pi^rinM ^ 
tbp doea the nLoat hanii in Bengal. [C/- MuJeerjb 74-67 i Fiiilier, kr. 107 ; 

Arhf>uaBet, Ia lJI5-’^020 

(d) e}ruv«rfr.—Tbie is the dia 0 aH;i known in Bengal of rwo. li a« of little <|rasMrle. 
btip<wtainc®, and || never hBreditnry. Fallowing HH£«canfiii*+ it do<», hcwevef, 

*^WMidcrablB doxnago to the worin.* in BcpOgwl- In Europe it la not looked upon 
aa BBfioiUl, but in Bengal it becetnef often eptdiHnic. It ifivoriohly follown a Fodpwi luin. 
heavy downpour of rnin, if ttlAl aueoeeds Co a lung i^riud of drought end high 
teniperatUfC, cvpeeially if the wormB be thnn in their last otajje of growth. Woftni 
fed On mature leaf flret, and tender leaf artorWACdPp ore linblo to Ulkc gfw«rei>. 

The meai:is of ohocking tlio dfsBoaB ii the prap 4 giu:ion of large midbe^y-treOB. 

^ITionovor there is a eudden ihoirtir of min, leavee from tretw, net shrube, ahniikl 
be given. [C/. MukerjC U, 87-05 ; FinEwp Lc. ie/^70 ; Arbeujipei, L^k 

(ej Tbe moat Krioiifl_p«t is the Tnehmid fly, fViff^UBw ilad, B.EJP+ti 

dfiw. Nota^ 1 ., 83-8V Tbia pomeite lay® its oggS upon thn body of the woRm wU 
TfMPBe asm QD batching prednoe a gnib that lives within the body of tbe worm 
^ finidry kilim it. ItJ. MukefjL U2-S1.] Faroaltc, 

/a/foeeecj af citMtt.—li mav be briefly ndd that ia no estonthU feature ore 
the mulbt^ worms of [tidte ddferent (OA far mm liability te dianaou li mnoermxl| 
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"i' t'’® Cflloniea PctImim the «h»r 

III* in the diniAte enfinhluig (h* inaccli by eaunDtr it to ptoduco too muiT 
^ r”^ , *** provalenw of certain «[ tho alMva.iiMtttHiMfi 

• TT* tlio dnof oanao of the docliqe of the 

mdiieiry. Muhnii (ie* 4I--C3V 1“ ““ introduotaryehanbtr, diiioaii«atbe«Ml 
aaports of th* dlaOanaof the worm, and makee tnany hiehlT pnetM 

^irtniondatto^ About SO por coqt, of the BilkwortiiB, ho »aV». die imioio. 
dwfo|^ after eplnniDg a i»«On and after hai'ing eaten the full quanlitr of bat 
' L iha for the paot twontv-fivr or «q {in 

Cth*r fmint *43 tbft nppeumnns of pehnM) Hioodil? dt™ ^p 

tbftr ucofftTAj crail. rnid tAldn|^ to ardinili^ pyreuitc. nwsr^wBaiii 

«*«in no rouKin wJljf tliia n-avo of unpopEUadty could upfe be itotEumd 

oy vaf^raii« effort* to Euid oducJlto the n^ren in tlio mrthqde ewimty 

to the control of the ptftgno. 

Mukrrjilj gfVEe mBny intomtin^detllilA^ ISS-501 rOgEydinji the coA^tfuetiat 
1 aeJection and improvocnetlt ot stock mi^t l»«a- 

duc ted, and the oliioiiiiklioii of diaeaec by the mlcroecopio BolMtjon ot (fflCTr Ihs 
he iiTE^, ihotdd be eetAbliehod. oloee to A- J-nrRo- Lank or rii'or; Ml ipiitHl 
be ■ufTonnded by tntll berry tme ; shonld bo OnO mile awniy from eoroqq- 
rPMin^ ydul|^. fuAtUrOe nr ooooon godowufl; ond ehould he in a villuge whan ■ 
eumoicfit 00 mm unity oaista eonvoreant with tho fHoldilft of ripe wonzuik bukdEmf 
i t plating mulbemoii^ It u not pootibla to conduct Benmdtun uodit 
him in^ur^ if tfto Workeni ere not dmwn from fJve- hereditary Hilkwnn zwai. 
IflU poilLt 1 * of vitaJ flnportanoo, oa it taken maxiy yoon' carefnJ training to wroitil 
the export knoivlodgo eBaeniini to aacccaa. 


Wild Bilka. 


vi«, pta HL, 

m lOL 


Kuniai. 


//. TtfE imo SlLKWORMS^TifE SATURMID^. 

Out oi tho long liflta of wild insocto that have been publiBbed hj writes 
Db this aubject^ m\y three IndLati and two ChiuesQ and JapaneBe Epociw 
are of comiborcial jmporfanco. These aie *—Ibdian-J'd/ray silkwonAr 
_f ; the Muga, .1, r/A^ffiriiri I and the Efif 

ririni: GhineBe-roBtrrp Aitfh^nrtt pei*nf/i t aad Tap^fsae^iVajo, 

Tbfl list two Liiaeots are only mentiottetl fas' 
perfuse they come into trad« in oppoaitiob to tluj eonmponding Iftdiaii 
insects, and on that account have been classed by the trade ae foma of 
and silks, 

IL AnthoFicta paphla, Ltnn. r myOUa, Drury) i Hatnp«fli 
Fd. Br. /mik {Mothsb I, 18; Riimphius, iirrL Amb., 1750^ di. 
t. 75 ; PotivoF, Opera, //in. Nat., 1T07, i., t. % f. 9 ; RoxbmK^ 

Linn. Sac., 1804, vii,, 58-43, t. 3; GeoghegflOp Silk in InAia, 18@0, 13S- 
50: DumaifiCp Journ* Agri.-HM. Soc. Ind., viL, 1888, 286-78, 32"-30j 
Wardle, WiU Silks of [nd., 13-38; Watt, CiU.Cak. Intern. Sjhib.J^^ 
iii., 74^7 ; Cotea, Fnd. Afm. Noi^, 1890, i,, 157-82 ; Rrsdution of 
C. Pm., Agri. ieg3. No. 9 ; Hatleir% Manag. Silk Indurt. Fb.. 

1-4 ; Edgar Thurston, Moneg. Silk Fa5f4a ofMadrai, 1899, 19 ; Makeiji. 
Handboak of SericuU. in Ind., 178; tusuf Ali, Monog. Silk in Fm. 
1900p 4-7 : Dewar, Monog^ Silk Furies Prov., 1901 ; Mnkcrji. 

Fahrici Beng., 1903; also Report on an Inquiry into S(xtie <?/ 
du£: Jfldtuf, in Beng. and C- Frop,, IDOS; Manausekp M^ero. reel- Fnd- 
{VTiAton And Barber, tratm].), 1907, 

Tasar gdltwonn of India, a namo which in Engliab coramcfcc is 
written '* or '‘fuiwf,’* and in French “ (twiwe.” Tt is unj'^*' 

Raid to mean a shuttle, and to be derived from tOJiara or IrcmiTa in Samiirt. 
bnt neither of these wotds are emploved by the older authors to 
a partieuJaT fonn of silk. Mr. A. Ynsnf Ali points oat that fie 
^ word for shuttle is the »oft deot&I, while in the word 

silk it is the sbatp palatal “ t ”—^two Letten that are not often 
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The English rendering tutsuit (if pfonouncwi ioasoor] would 
be quite tuiint^nigible the Netivea of IndiA. EqiLiiJlj abeurd an? the 
renderings tuasah, md [Cf. ftfilbum. Or. Comm., li.p 158, 

244d 

Rumphina gives an intoresting actcount of this insedt, and ep^rs 
to be the first European to calJ it iasar (ot^ os La wrote jtp jaaier). and the 
word miiat evon thun (1631) have been well known, seeing that he woa 
able to eontraat the msoet of the Molur^w with that of BengaL Jamee 
Fetiver (who died in 1718] gives & pietiue of the coeoOn^ and speaks of 
obtaining epecimona from ^tadru througb Edward Bnlkia 3 r and Sam 
Browne. [C/. PhU. Tmtw.p ITOl. No. 271, 343 ; Yulcp Diary of William 
Hedgce, il, npp* cccxxj Bat an even earlier a^n o( the word denotes 
a fabrio of striped silk and cotton, tbe silk being either Uwar Or muya. 
ThuSp for example, in the Ain-i-Akbrn (ib90) wo read of iamr aelling at 

i to Ba. 2 a piece. 

Other vcriiocmar names are used to denote thialnseet, or,TatbsTp epec^ial 
forma of it. Wo read of the nuar found in Bengal on tbe 5ef-tree 
being called ; that found on the ajfcafl-tTee (Tmai- 
tutiift) being the jarvo ; in iVlatibbum, tbe inaect is known as derid, 
doba, nnd in Santali it is fuiinomp lutnany * in Bbagalpur and Bliiajptir 
(according to Buchanan-Eanulton) it h forui in the United Frovinewi 
it is koa [cocoon^ and the insect that lives on the frfr is called jru^naij'ip 
and that on the d^Jn tbs i and in Aaaain jt U often dUtinguishefi 
01 the Li^jtuptz, while in the Bscean the name is lometiioee given 

t* it. Roxburgh oalht the insect buyhy, and the liBc spun from its cocoom 

Habitat and Races.—According to Sir George H&mpeon it is a native 
of Chi nap India and Ceylon. It may be spoken of as a deniEeii of the 
upland (areata inhabited by the Santhaip the Kol, the Khond and the 
Bondp extending weat and louth-wect of the Oangetic sDuvial bosiiiH 
In other words, commencing nt the Rajmahnl hilli, it ntfetohes through 
Rnrackporc, Chota Nagpur, ChissAp the Central Piovinecs, the Northern 
Oiicnrs to I!vd.ejabad. It has thus the Ganges for its northern bottndnry^ 
the Godavari for its oouthemi. the coast ranges of Oriwa to Ramgar in 
R^’dembad for its south-eastern^ and the Nerbudda river and the iGiiinor 
mountains for its nerth-westem boundsjy* But it nroidcs tb^ liinita' 
tioui at vanoos points, (W, for example, it passes the Ganges and onten^ 
Nepal, Sikkim, Assam, Mj^ipur and Chittagong, it has alio been re- 
Corned in ^Ivsciro. Beyond the special iiaat indiGated, it is everywhere 
else more a cuiioiity thkti a comnifnriial product- 

There arc several varieties or tacei of this insect [Fa, Hr. Ind.^ 19): 

The form miflitM is the most yeWovr; is pale brownish- 

yellow : fijvrj groeniib-hrowti, clouded with fuseoiu ai ^r oi the 

postiuedial lino; while from Ceylon* ii a dark hrowntsh-yeflow 

iorm.” 

Seatl-dam^ifticAtioar —The term domosticatiQii can hardly be applietl 
to the method of rearing this inseet pursued iu India, and stm in many 
localitiee it b not strictly speaking wild. The chi&f districfa of production 
amyshagatpur, C^ota Nagpur and Oriaaa in Bengal, and Ghottiigarhp 
Nagpur, Nerbudda and Jibbalpur in the Centrat Provinces. But the 
experiments performed flome years ago at Poona proved that, »o far at 
l^ast os Western ludia was conetmedi the expectation advanced 
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of greater Hticce^ from b^cM coltivAtion ovt^r mtinoted im 
paretl mth c^ollectbn hy the ordinary method from mid ttit 

niiBleadizig. The 5enji'doin®itiL'ation that onlinarily prevails b to fa- 
deavour to grow (or rather to eiicoumge the uatunl jurowth), within 4 
cenaiti tract of eouiury, the tree or tiwa on whioh it ia intendod to par 
the jfisoct. The fieed cocoons arc fsillectod horn the jiinglen atid tied m 
to the trees. Thereafter men and boya, armed with pellet-bom, gtarf 
the ioaeota, as far a» may to m># 3 ible, against their eneniie^—ahied^ 
of birds that would greedily devoiar the caterpillar. In some few IkbIHim 
special ly selected cocoons are reserved from ]mt yearns Rapply far tV 
purpose of swd^ and it is even occasionally the practice £0 allow the metk 
to make their eecapo from the coeooris under confinement, and to rrtaia 
the frinales aa prisoners in a position where they may be visited hy tin 
wild mates, and thereafter to tie the little cages or baaketa eontaini^ 
the eggB on to the trees. But it has besEi proved beyond dispute thit 
the wonaa will not feed properly in captivity. The pairing of the racdii 
and the prodactioti of the eggs may be arcotnpliahed ander cover hut tW 
feeding must be done in the open air^ Moreover^ the worms ate tpiy 
timid, and must not be diaturbeil while feetiing. In some tocalibja 
they arc earned from one tree to another w’hen the supply of leaf mi 
short, but even this degree of inteffcnMiee ia rcacntcfl, and the wormi 
seem never to form proper cocoons when any such uitcrmption ku isc* 
turred during the vigorona feeding stage. 

Fof inora thiin a Ccaiury coolinuouH lutvo tieen isTadei m Ipdi* 

improve BJid tho iramc. In 17tHJ Mictubel Athinaou (a com«pwi«J 

Ro^biirphV} wroUi: This ipcnn cannot be ilomeeti^atad. I am twomiJ 

that iho JSatfvef. ^lannat nv'co Tciaia any of it fnf Aoed. The bill people 
that their gn Into tb* jiingtes, and under the and tre« ibcy hndtb 

eilcrumfuit af IJm- inOecta ; on which thsy examine: the trees, and- oa diBeTW^i^ 
Elie «naU w^nni, they cut off hrunchew aufGckint fdr Iheir purpoe#, with thi 
yiotiii^ brood on. tbem ; tllreso they carry all to a cenvenient situation near ibif 
hausee nnd icCistribute the braziEbia on the tree in propcrttMi to tlM ^ 

tbflfeor, hut they put ueneon tho feyer,'* The Beoni of Trade of puUi™ 

in ISIO a KiSea of rsporta on tha ** iumah " oilLk, one of nrhioh i» entitJed 
0 / raanit^ iht Gulim {ffO 0 U^ = oocoonh “ The sood ia purclioMd from the 1““^ 
{wopte. who cullrCC: it in August, pjota in tho fare«it ore npumpriated for 
where- tbe n*A:on» rat and treen prcdniriinato^ particularly the ftret, wijim 

CunfltjtiitAi beet fcKHi, Thr^pe njnet* are carefully dearest of other ti« ^ 
fdwube AnQn4illy. Jmt, liefuro the pt^omtioTi. the awd ro(x>ottfi ore bed 
Iho Irooi. Tim fearer^ livo in hut# orected on Iho plot, keeping ^uofu 
and. day witJi poIlet-bn%Ai4 tc tlrive i 4 .way kiteu, crowit JiTwi ether bdnJaT'' 

These twe uiiMages may perhape suffice to ohciw thot a ceiitiErj^ ogo thfli^ft^ 
piiTiued wa« m every detail that fellowed to^^y. But, ae altoody taefltiQttW 
some thirty years ago Major Comwtiakar condnctoJ, on bohoJf of the t-ovaBn^ 
of Bortdaiy f/oina,, 1870-7^ l7^s (;oiistiiiiaker» l^bu^ 

ojctansliv oxpeniomta in order to naccriaiii how far tlie Native a>i*twa 
bo eimplihed and impruvodU fio mode m 4 .uiy iitiportant diBCC^tsriw 
nioet of the obseiire prob|«ne of the life-hirtory ef the insoct, hut at 
time hhi results detnnnstratCKl coudaHively tlmt in Poona et leoit^ dw 
^uld not, ucdor any degreo of domesticatiuu,^ bo rrariKi profitably. Aiyi^niiwv 
n» flnal report cXpreaeefl tliO opuiioii that Byitonuitio losor 
not pny. Another practical invoet igator, Mr- W. Coldstream, tlioii# 
a slightly more fayuurable Optruun tharv LifnjOr CoiuMindlc^^ admitEod 
future of tbe industry' wouM depisid gn, whether xt eoukl trt mode to P*^' 
■tieam^ moroiiver, vorkKl with a view to diocever if tawir sUk prodiwti*^ 
be cngrafEje<l on the villsse industnea of tho Ponj&h, rather than th* 
fnent of a Inr^ ootnmijrcial induBlry. ^£r_ H. C- Cookson wrote a 
on The Indwftty 0 / rA« P'oafuh fl&87)[, which n-puWiiihBs. as an 
LoldstreamV rupem of his experimonts. Ij&ter on a aecoud moUDgrofU cat 
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SiU£ Ijidu*tr^ c/ the Panjab vem uTitUrfi by W M. Huli^y which omv more 

Mr^ Coidplreajti'B ^perifFi^nt*. 

The iwct Uvee eAtWntuilly in the farwt« muO-tn frenn tho mil And ccmtcm ^orart iMi 
of Himmwcsr Miii JR (TiiCti of eonniry unsiiilwi t* Ei3J^pt»n life, Evin In tho 
h'ativeo^ rho nccupntinn gf fopdr lilk roaring can hardly ht viewed 04 0 rovvnrite 
one^ for in Addition to having to loftVe thoir homH oikI to tofee up tonipi^Af^' 
rDsddonod in the jiuiglee, tlwy havn Up ■tiblnJt to nuotonUiH enjoined by religion 
thbt roohe tbo OOeopAtion n pimiehniefit rnthef thwi on enjoymonl. Morew^w, OeeniMOiiM a 
the odvoxLeea of b|gicuHUf'aI OcOnpation ore dolty p rwwJnp; the orea of pnmiiible fcMor fUodafaMit. 
ffik production farther Olvi farther away* benoo it wn eiunly be imdentood why 
tho fsocoom* even when eoJIoetod from pnrely wild aourcw^ can hanlly be con¬ 
veyed to tlie ncareat milway etatJon at a price at oJl likely to ournnuuuJ a ready 
aale. Mukorji augj 5 )OftEa limt ibe numt practicable way of fntrulucii^ the towir- 
rwlng inJujrtrj' in n now Ifsoolity ia to bottle a ntlinbcr of aonthU famtliM, oc- 
^luaintoJ with tluA indTifttry, in the new loenlity* Tlie ScnlhaJa liave % Iwq^ 
ditorj- olfBoLiQii fear the loaor catemillor and oertoin notiOnJI regnnfipig it* treat- 
uient* oc^uIrDd (roui cllildlieod. ^lie nffectien and t}brw« ttotiunii enable tU&m 
to watch jpatientJy the wortub all djiy nnd at oh BuounA Ivive nbo tlic con¬ 

viction that they ore pcrioiaAlty liahig to aupemiiturol vimfatinni bodirkg evil if 
they ncelect uny of their Emdjtkmal nUea regarding the cenruigof iflww nilkuortnr 

All tllia i« quite dMcrcut with the Chinese JAwir {.i It in a 

native of the warm tCinpernte Iructe uf Oiiaa^ feodaon ook-luavea (aw p* pl 2j, aliil 
hoB been w^id-dorrLBiticaCOd for centurii!:*e* Moreover, it u a liivoUi tw inaect; I hat 
k to uy. it ^vm two etopA in the year. A domectiented insect dkwt can rmred 
with eoBo on a plna^tation withht im ot^ewaiblc lemlity con haidJy help proving Alr^ntftrr- 
mom preatahle than n wild ona, the whnKtiHio of the cocoons of Vhich ovif tm 
extotisLve mhospitable tract of country mtoila cortaMfStmhln labour and expenao. 

The CApabililLea of m ChiitA are oa dilfsrent rrom tho#e of I. in 

India aa luiy two eubjecta of inquiry could poSadbly be. The one k A denizen 
of a Bclut^oue and im^igoralmg richly cultfvated temperate eonniry, tipe ntiMf 
of encrvAtiiig trrjtpieal junglre infert^ with diaeaee and animjtk iiiiinical to 
human life. The inhahititote of the one eoimtry are indtiatriew end encegefcie* 
of the other apathetic and enslfivecl by religLona rmtnetionf and obli^tiuna that 
niftko the coUwtIon of lawr oocoorw diatnateJnl and unpoputi^. It la one thing 
to any thn insect fa feund in the fnmts of nU parta of the lEubail continent mul 
to bo hod for the trouble of cDllecliom" It it quite another matter to iTUllto 
that wild insect troctoblo to the QeOe«itiM of cOUimcree, or ei'en to ovoreoiiio 
the rriigieus prejudioea of the agent# who have to be prinuirily muployed £n 
the devolopmont: of the trade. 

FQQt^^PLAMtS OP TtiE TASAti ROff.lfp—The feltowing m Ow chief Imrt 
on whidi the Indian fnaor ailkworm feeds ;— 
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AnogikaRu laUfoUOp (pp. 

7(W^IK 

BucLa latlfiiina, moAue (pp. 

BanhlELia euiaeatas ibeqecAnu (p^ 
Bombu nalaiurljciLQi* Miitnf (pp. I 

CAreya arborH* kumbi (p, 20ab 
l?Ulaili CaimBidaa ibOiniuHdil (pp. 2 jO- 

n 

CeUatma panlcttlata, mai hmgni (p, 
3&t), 

C^loreiylcn BirftUsfa, (p- 
lto40Ula Vkeua, janoao. 


FldU Baa)aiEiina noadrwJt. 

IT. rtlLgteaa, ortnil (pp. 538-4). 

F. rttoaa Anwirup. 
loftrttninda ladlfia. fcfhiij^Atoe^ 
L parvUdom, kd£ii (p. 7011. 
nijftPBiff eommanla onuw/ (p. OlOj. 
iberoa ro^ti, «l(p. 

Tactena fTMIdla (p- 10TO>, 

Tarminaiii Av^ima, offdO. 

T. bdartca* hA^ird. 

T. Oatappa. 

T. totneeioci^ oHin, ip. IftTSh 

S^ypblfl JtOnM. ho- (p. 1 144 )l 


Food- 

Plante^ 


fetltnlila JainbalaikA jdman (p. 52d]l. 

Cntps 0 f TA$ar.—The tasar aiBcwnnii ha^ gcnemlly two oropap but Crop*, 
mfltead of being bivoltine m its wiM Btabe> it ia moat probably qitadri- 
voJtinc. According to the Rev, Ot. Campbell, there are often three crop. 

The cocoons are procuiTcMi in and from peraond who collect tb^ni riwva 
in the juiigles. The larger ones are genemllj fumale iMid aa much an 
& to lO cowriotf apieca are paid for theae, irbile the anmUer Pule ones fetch 
much less.. From these niothe omergCp and the Ht oivp of ojitc-irpiliara 
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filLK 

ANTHER^A PAI^HIA 

spiti cocoon-^ in September ; 2[id crop (a small pardon cjf Tst} ia 

Octobex and spins cocoons about Jaituarv ; the 3rd crop, raotha tmm 
frQin cocoons of the 2st and 2nd cropo al^ut Juu&r ^“Mch brin^ m baik 
to the fmt crop again. A proportion of the September cocoons onb 
emerges m the following August, 

Ho view of TECNXfCAL H. J* B. CotUm, editor of Tht StittUUeal Pwto 

X-lterature. {ISIA i, 0l-3b wrote a ^apor on tlio Iktti^pmcni 0 / lAt SiVt m 

whifh be reviewwl the inlormaiion avatlubt* up to liiat dau rB^gnniiiw tt» 
reeEing, hleoeliing and dyfling of thta ailk. A ^llocnjin at Lyons IikI in I97t 
invonu4 nnul patMitod^ CoEton tells ua, a pftKHSM whi^^ he cEjiimki to hart ejIwI 
clifheuluea. Sir Thom&B W4irtlle ^iio dilwaVGred a procw of dyeing turn 
■Ilk in brilliant OdloUr% and of giving it the bietre of Chinoee silk, MentiOa wii 
itl thn ecUDO timo ciode of a patent taken uul by Mounim. Gactdmn B*wEurdl 
of fottiing the silk of different cocoonAr About the oOnie timo Mr, iulei DMVn 
t»f Rampiif BooIib jumouneecl that ho Imd diocoVered a proeew of iwilag bw 
the OrdbiEiry tUBlure, 

1710 Oov'ernniecit of India in a Rmalution, dated Naveniber £3, IS7fi^ fia^ 
niblicd portimlarn of tho inorw important mvefltigaiioaa that had been eouludal 
both in India and Em-npia, TTm? chief difficulty dependa on an inliercnl dafact 
In fLlunoitlB Hpiin hy the worm. It Is exploinsd that the Jdlk k prodoced hy 
iJiD inii^t from a double fipinnoret, and tbiit the ruulting hlamenla ore not pumlU 
but Bpirol* t hat touch each Other at the exterior poinia of thedr cun'ei nnly, ud 
tiCe held in that pooittoti by the nuturid gum in whioli exuded. Il £■ to thk 
pecnliarity tliat eurtte of thb fljH'cial properLloa of oiEk. such os its elusijdty, 
ore due. It is necewu'y that the decree of ewtsurv should ha exerted lo brioc 
the fUomenta into A ronud tbruacL Ima couJd only he obtaizted in fully equipped 
fllntura^ Biiil ootliing but itoom could eiunxo the unlfonnly high tcmpendHis 
indisperuiahlen At tho porlad hero iiulioaUsd it was ocoordlogly re^Uim llisl 
the complete rooliug of ituar elLk in the form that would command a liU^ £ur^ 
peito market could not bo ocoampiighed m a village iTidustiy+ A funl# Bih- 
lutioji ol the (iSovonuiiAnt of India brings tho kncwl^ge of this subjpet up to tb 
dale of February lS7Uj the Eesrilntfon and ill endoiures will be fiMind n>- 
printed In Ihe Indian .Ffvesfer (1879, v,, 77-^ 101). Cotof brought the informs^wi 
up to the dale of f&DC, and lurmshed moat adiuLmhie illuatrations of the wnOk 
the toale and femaJe moths, and Iho C 04 » 0 ns. iHfukerji (J^und&ooil cf Serial 
lwi4m) offundDd raui h useful additional mformatioii regarding but ht 

may he oald to have been epeeially concerned to moke the merits of the Jopwess 
and CliinOM worms known. I>ewar^ on the other h.snd^ ob«r^'Oft that tho am 
fact that roSar rBoring, spinning «j^d weaving ar« villagO industrioS, uftsi teis- 
bined with ogricuiturid purstlits^ givoa them on interosti to the admi:tuistoUvr- 
The aborigijial or iow-casto peopTe who rear f b? tasar worm and gathsr tbi 
■eaeooiut lire in. the most tomote and jungly viUagu. The vraavors fcnn 
munities in the towns whicJl oru not too for froru- jungla tracts^ 
retEkorkb, in his chapter devotod to tha hiitocy of kuor^ idiut the earliest pww 
of its lippAarance in tlie CealTuI Pcov'f-ooi would iWWm to tw that af Chaa^ 
district, whurn in 1773, undur the Mahrattos, tho monopoly cf refifhig dlk“ 
woTfus Kbd mokizig loMtr-sLlk wba farmed out by tlfco ruling powof, ju*E. 
still done in aomo Foudatocy Staton." SoiubaJpuf and Chanda nio ths chsa 
dittricte in tho productioa ol Cofor^ arith Hoipur and Bilaspur t a king good 
placea. IXirlng tho latter half of Ibfr 19th century tho Oovoriunent ot 1™ 
made ropaatod tKSorta to oxtond a*kd improve the preduotioa in the 
I^rovinoa*, but with little practical iveulta, Bowor ceviewa tho lafiouJ 
that were put fortK. and hu AfoPkifpnctpA will ha found of ^leeiat valua W 
interest in that rwpect, Faranipo (/iwf, For+, l9d£^ xxviiL^ 19^-3) 
ahetoh of tlio life-history of Lho fOsar-worm in Bhandacii. . . 

llukerjj that thuro are several cIosph of coocoai 

go by tha generic nsma iOfOr. Those raeogmsed in eommWOfli according _ 
quality nf their ailkSp aro:^{lj The YarruVEaui (Woon of Japftu ( i* 
pwmniMiTi); {2) ths Chkla lOSOT I ^ (3) the J«h^ of AsmuU ( I. 

and (4) Uw Bengal to#ar (j. |M]|iaia). All tho oth^ wild silke, ha WM f? 

tn BtmgaJ groupeci urtder Ihe name Of the coJUHiw’oal forms 

tlio BangfkT tosor hue the graAteet length of flbro, thoiigh it li lufnricr to ta^ , 
the other The YofaailuU is iO ll%lily priud in Japan tluiE;> by law^ 

punishment may be mated out to *Uiy pOfaon export ing the s€oil-c«SOU“" 

iau€* 
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Th* ailk aJfordad by ita cowotll ia fllruoai: fi« good aa mullony. 
iaaar dcoooh m ainiAJIfrr than tbet and tbn wvmcQ ]i>]XRth of rta"fSbra 

^ iDDtTH oa oompAftitl with 700 tnoLr« in BangAl. Th* wnount of waato 
itf much gT«til«r with th& Bemgid than iho Chfau^ tliotigh the amfumt of filk ia 
Wfh*r—8 jKtf cent, in BftngilJ fawr, u con^^iurPKl with a fwr oant, En Chma tcuop, 

■ Ihe «(iwr EODOon h4i ft few olJw ftdyantej^ &yvr tlie Chlnii iawar tadun r- 

o^n. m tonnoity of ttie ; ^w • (iLt the double hhre Ae it out of 

pin mouth of tine ailkwurral ia 28^ grvbnrunoft, ae eom^iAJod to 18 irrammm, which 
H tho tccjicLty of the boiv of the China §aa&r. The ^tidty of tho baiw ia 
pef cent, iwf oompnzod to l& per cent,, which ii tho eUitioity of the tow of th* 

Chiiift Uimtr. The BengeJ iamr alw hjma ieet oJ ite weight in hlee«hing ; Chicii 
lOfttflB « much ea per oOni. while Hotigal ta*ar Iqaim only If m cent. 

Tha Benge] ie^ howovtr, ntoEO difllouJt to blMch and dye tKan tho Chiim 
lorar," 


Hiikerji (jffepf, Jn^wiry info ih^. 0/ tA* Tm^ S^k liuiuai,, 
ItNJS) tfllla u« tliBt lui vieitod ah the more important cemltm of liMar prch 
ddCtion Ktid muiuIaotiire4irhr| diaciueod pentuiinliy with Ihoie Intomted the i«uai 
of itii[Kirtftncc. The report *>pena with tba fn^lbw^:—«'njf, silk iniluatlry ie 

declining lUnK^at ox niywlK'.ro, fdthoilgh the demand for iaaof dotliehae been on tho 
inmw in BengiiK owing to the ganwia revival of Mricultum m thia province, 
which had brought into praminont notice toear obtlM tii wall u eilk ndothe/" lie 
then omimerat^ tlie chief cecirw of fumt numufacturv^ and eondudH that thnil* 
WO fomilioa of Wcdvoie, or noarly 25.000 Indit'iduE^ toons or ima^apvodwit 

on (OAfrwwinvin^ in Bortgd. Of the Central Frovlnco^ Jic romarka that it !• 
purely ft \dllEiga mdeutryp except in Sambalpur and BUaiipur^ but that there are 
probably not more than S^^KK) iamt Wm%^m oil told. The wctkvm, ho oxiiJaine. 
nre entirely dependent on n •apply of COcoana for tho tHDlinuanc^ uf their in- 
dtietrj% but ttiftt the roarem are agncuJttirkLi who give hut a porUoD. of their 
timo to the produotiou of oooooiuu and the numbor eo cngegcd ^uotuntee xaty 
greatly. Roughly^ he eatimaloa that thn number of petaoni conooEmad in Coju/- 
coooon rearing may 1 m ftbout eight tirow the number of thoee engaged In kMar- 
Weaving, There wotUd he la Bengal, therefore, by that utifuate, StKkOtK) 
peno^ga. nnd in the CetUmt PTOvincUa fOpDQD p^KMU who obtain At kftat aeine 
portion el tlwir annual nsjrninga from JhAir mlk. 

Mukerji then conoludea whh nunaofOUll practical deductioce, amongat which 
the loilowuig rikay bo mentioned -— 

f 1} That the wild coDoona are the richeit in ■nlLr- 

(f j That Singhbbum ia the dkatriet beat ndted for ftwer-ftilk rearing:- Furtlier 
that the wild fiurm worm of the! diatrict il tho beat of nil, followed by the 

mudQ muffa, eiao hsI Sfnghbhum, than by the of ^lourbhiinj, 

(3) That Cfvau. in the wild atalo, Choeda and Bhnndara tsoooaem ftre inferior 
to cik[;hK of Roipkir, Bdoapor, ^nmbidpur^ and of the Bengal ioanr di«tncb^ wlulo 
tlie heiTiie^grown coooona of CImidft nnd Bhandara ere the wont of jdb 

(4) That the dDianoraticin ii meje marked in the oaao of fritae^ tfiftii in 
mu4a ooeoona. 

(5) limt tho main cauac of the deeluie of iha induttry ia the diaeaae knowu 
M ^raancKr, which ai^Gcta woak worea* more lhan atrong anm, and wnrrna foodinE 
on low buahee ttkOre Ihan thoeo feeding on high branefaeft of tniee. 

{6) That ^rrnafmc bedhg couacd by irregularity of reoeoin. aiicb aa heavy 
KloTrijra following ]eng-Ootitulilpd droughty jt earmot altogather be avoided ovan 
by the uao of fieo4 wd. 

(7) That degafkereey of low wanna runa mainly along two Ibiea, infarinT 
eocDoiii famail afae and dlmay in etttictiiraj boing puj^oaoly^ reporved for aeed, 
owing te the aupqrlor coooqna fetching a higher price ; and Hmi-ilotneaUdalion 
and the uea of hamaH-grown cooDona fur Mnd inatead of wild nfuan 

That the cocoDn-rearera are ODmetmiOa helpletl. oft wild cocoona are often 
not readily fonnil. 

LoBlJy, 4 U mnuunia calculated to rmive the induatry, Mukoiji propwa tlie 
patabl i a hmm t of two model ItMr-fearing Dureenea in Ban^; the propagation of 
Ueofi troewt {^Ti-i-iHiMflrrji|| in the I9#nr ^dllage araoa : and tha rreCT^Urtion m oertfttQ 
tracta for the wild fttock otiJy from which tho nLodel eotahliahn^Ca would 
pwdodically obtain freah wed puppUw. With a ataterrHinli of oofttiftUuua rnwreh 
«ld of vlgoreua effort*, *i4fih a* inat implied by the numewoua repof te Lfatla briedy 
Indicated, it can bo hardly fair to adlrm that the bftckwardneei of the Indian 
mdnatry k a liirect e Ap i ewi an of the apathy of all oonoemfll. 
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JHANUFACWRB of TASAR.—Muk^\ lo^) 

poiDifi oat that it ia atiango the cocooi^ should be gatb&r^d in tli 
yungks of SiughbhuiD, Maabbura, Sonth&l Parganas, and eveu of 
and broaght down to the matures of MuTBhidaWl for rc^Ibg. To secuf* 
improv^nent the UMor-Bilk reeling and waving indu^itnai should, aa far 
BA poadbki be eatranged ifom the eorreapondiDg mulberTr industHei, ad 
be developed on their own lines. There should, for e^amplfi, be no diffi¬ 
culty in establishlog (asar factories in /ofor^growing rlistriets, where kboifr 
aud fuel (both coal and wood} are abundant and cheap. He then sddi^ 
A ia^r mliug aud weaving company organised on Kuropcau principb 
and working in the growing districts is likely to lia\^ a verj 
prosperous career before it.” 

In Qxemplificatioii of these viei^'B be thuii deals with the indiatiT 
district by distriot. Ql hluitsiriPABAD, he says the tosar cocoons ■» 
reeled in European filatnrfs, cliidly at Bajarpara atkd NaTayafljflr 
factoriaF^. Of Hcorli, Jahanabad Bub-division, he speaks of ioms W 
families bdJlg engaged in torar and mixed tmmr and cottou wi?at!:jii|. 
Of Bauuwan^ losur spinning and w'oaving are carried on hysons^ 
lanulies. A certain iLinount of weaving is also practhtfid for wHci 
is importefl. Of IfiMAeus, he obiterves that cocoons are fonEid k th# 
jungles, especially at Mourbhanj and Dhalbhum—tha lianlest kind ift 
preferred. The eocoons are reelM locally and also spun and woven. Oi 
Brauutrii, he saya tha fa^ar Industry is follow^ed by some ^100 fainBist 
the Cocoons being reeled and the cloth woven locally, liA^iitFSA hsi 
long been fainons for its silk Lndustry, but the tasar manufactures m 
not very extensive. The mo^t important fabric produced is knowa u 
JxstAe. This is made Crom pierced cocoons, is coarse but cheap. Crt 
BuAGAHJfiJiW the cheap bafin cloth is far better known than the of 
Bankura. About ^,000 weaven (both Hindu and Muhamniadau| gain s 
livelihood by producing various (astir textiles. Tbo cocoons are import^;^ 
from the Sonthsl ParganaSp etc., and sold ut Nathnagar at rates of ^ 
to 250 to the rupee, secording to quality—pierced cotoons fetching onb 
from 100 to 400 to the rupee. The yield is about one tola of iaaar 50* 
from 16 to 20 cocoons—^and eight to ten fo&if of tasar silk will briDg ^ 
about a rupee. In the Imfta* the werof is usually cotton and the Twp 
tasar silk. Of the Soktual Pahoakas, Mukirji says that the cococm 
are reared throughout the district for export to MuiAhidabad-^the 3™ 
reeling, spinning and weaving are practised to some extent, especiAfly 
in tbo Godda Sub-division. Of Hakaribaoh, Ba?^chi and Palax^ 
he remarks that there is no fenror wcaviugp but that a oonsidsftw 
industry exiita in rearing and exporting the cocoons. The pag« devcWl 
to these districts will aocordingly be found to contain many useful 
ticulors regarding the methods and seasons of the operations couterurv" 
Of Si^onuuuM, he temarkii that there are only a few iaaii (lojor) 
and the cocoons ars reeled by hand by the weavers themselvE*. Tm 
tfAuXiff or snris so made sre largely exported to Dacca and Lower Beug^* 
and fetch from Rs, 3 to Ksv 4. But if wearing be miimporMt^ ^ 
rearing of (osar coeoous is an industiy nf considenible niagnitTMls in 
Binghbhuin. The fuaar weaving of MANUflUH is, on the oTher ' 
of considerable value^ There were at the last census 12,911 
tasar weaverSp and Bagbunsthpnr b the most iroportatit centt'®- ^ 
tasar weaving of Gaya is also fairly important^ though the cocuoni A** 
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no longer locally produced owing to the cuTtailment of \h& foreAto. Of 
B^Ai30Rip PuBT md CoTTACK, ^f^lkr-rji observe that the indiiiAtiy of 
weaving is not an important onci though the roaring of tho wormfl 
and production of eocooM are largely puiTsiicd* 

IIL AnthQreeA anBAmai WahIw. ^ Fa. Br. Ini. (Moths), L, D.E.P^ 

20 ; Hugon, SQk and Silkw&rtns of Ai^am^ A*u 

26-^Ti vi,; Wamford Lockp /otim. AHm^ lft90^ 610; Googbeganp 

SOk m Ind., Wardlc, WUd Siht e/ Indm, mU 55^1 * ^ 

alao ill Jourt*, ScKL ArU, May 1B85, JCJCJcILi., G76; Staek, in .diinin, 

1884, 6-9; Kondot, Z* Jr# do ia 1887 ; Cbtfis, Ind. Mu*, NoU$^ L, 

168-73 1 Metit Momg, Sdk €lti(U o/ Awm^ 1899, S, also Gaz. 

Atsam., viii.^ 158, eto. 

Thia ia the mu^a [munga) silkworm of Assam, a name said to have ximn, 
been originally given because of the amber colour of the hbre, and hence 
liequDDtiy us^ to denote any wild silk—thua #af!ir-iiiuja and 

kalkari-mwja. It is met with chie6y in Asaam, but its area eitsnda ea^t 
to the Naga hiils, mcliiding Sylhet and Caohar, and south to Tippera DMzfbqUni^ 
and the mounUiiia of Burma. It has also been recorded as far to the 
weat as the vaHeys of Kiimaon and Kangra^ and a speoUl j4fiaect mentioned 
frotn Fondicherryj and named A , has accepted as a form 

of tnuga. 

Bliicne Stccrda^-lt totant probable that tha llrai mmUon el L^aiUrwiorni 
abd □# ite «t|k ocoimin 1662 hi coea^clioD wjtk Mir Jimilap But it musl leeg 
vtutertar to thet doto ha^'^ii’ known in Indio, oincC Taviaiuer (TTUve/t 
167U («!. lJjilL]i, iL, 281J inokee opKiaJ mention of the Aosatd. oilkwofltia tlmt 
ran iiun on tm» ell Ibe year; and he deed tint itiggeat that fact ai tmibg a 
nav«Uy^ bul mtb«r iMapha thoL Jt waa wi^ll ktiewa. He may, of ceime^ be 
aliudinjf to the BliO/ lahk, but in that mm tlie locality xiautm would hardly ho 
Dorrect. Tlie ccllocllnn of offidiJ papef* imnod by the BengfJ Bockrd of T^ade 
in ISIB rnekee mention of the bemg the meet eairunon and pTfflitiftll. 

the thread eoame but v^'inda eoeily^ 'riie ffutis on aold direet from the 
Ttuft ia mantiojwtdi ooparately from " ‘ 4iiA#aA," terruA/' 

a£|cl ■'aarrojui"" 4 iillc% ae tliet it Very poMibEy Waa inlelidcd le lianote 
tl^ mu^ proper. In the i^ihfibfuiry will be routw nmiwoui rsfonfiGea to pa^m 
by Bnchimiin-liAniiltOA, JenkiiH, ftugon, Kairer* Brownlow and dtAck^ail of 
whom have a^ordnd bitefHtiUg ptiTticitlaci regarding thJa mlkwormi and Ajipaiil 
■dk gonuraUy^i 

J>niiTearA:af^m^The miiga exista in n aUte of even more complete Pomeatlea- 
deiiiestication than is the co«& with the ^ar^the eg{^ ar^ hatched and tion. 
the cocoons spun within doorai, and while feeding ert the trees the womui 
are carefully sti|wrviawi and protected from their cnemieA ^^Tseit they 
have hniah^ eating they am removed fram the tmes and comed off to 
the rmrers' houses in ordtir to splu their cocoons. The worm ia multi' 
voltine^ had five giiueratJona during theyear, but of thdss only two or at 
moat three are used by the rearers. The poopLa of Upper Assam annii' tfpj« a^mbl, 
ally import their aeedHsocoons fmm Itaiimip for their cold-season and c-aitiqi swi 
spring crops owing to the fact that the worm soon ilcgctieratea in the 
Sib^gaj district, mud henue no seed-cocoons am mtainad from Lhc last 
hmod of the season. This is said to be due bo the fact that in Lower Assam 
the Lns^t is fed mainly cm lAtrw‘*t the im^du or [C/* 

vi., pt+ iii.p 176 ; Alkiai, Lt 14-5.] 

The mugo wonn feeda on a fairly eatenslvo series Tbod 
of leavffi, the most important being spacies ol laurelp ouch aa the atufip planta. 
M^rh Hum But other traea may be luerLtioncd C’fnwfi- 
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mumtrn* ififtHJiifoNnm, Micheltti Vhanr^iir4tf Si/Uijdo€!at ^r»ndH 
Mi /i. and ^vcral aperies of Ufmat. In Loww Aasamit ts aUo kJ^T 
bred on th* tfuak. turnii^^iri^rUt^ Tho most UiipotUaUf 

tlieso food^planta i?* tK* Aum {htd. 1^79, v*, 3^9, 302-21J. 

Ufe~hhiorr*—Th^ cix^ooiia iiitende^l Jor bfcedinj^ nx^ pUp«I in inn 

mid hung up ^fely in the house. In u fortnight's tirao during the wim 
nionthfl.unrJ three m-ehii in tlie oold »ea»on, the inserts come fortb. Tk 
fcitnilefl, recdgniiwti ut onco by their bnljcier bodies, are inunediaJteh 
spy tired by u thread pAsseil round the thorax behind the wings tud tW 
to a short, length of straw hooked on to a line ftt retched acro^ tlieiwun. 
Iho male* are left free, hot usually sufficient number consort ynth tk 
female priiionerfl. Each fi^male producea £5^) egga in three dam All 
laid after rhen are rejected, and fhe moth die® about the fifth dev, t\iv 
pieces of straw, with f heir atfached eggs, arp iheu foken down anij pldceJ 
in basket*, coyer&i with cloth, and the room in which stored is in 
winter, but kept dark as much its possible. In summer It is not n«RwiJt 
to retuiii the egga within dcKPUs at ulk and the Htmwa nmy, th{Trrfore, br 
cuiTifld at once to the treea, due prerautioo being taken agaiTisi mAok 
exposure to stm, rain or dews, (ienemllyi, however^ the w^orms are hatrliBi 
indoors. They pass through four moultings, amL wlien full grown^, mpanerf 
about five inches long. While feeding, if the Jeavaa get exhausted, djt 
wornis are picked off anil earned to fresh trera^ The worms of ibeir omi 
accord, in iuct^ descend from the tree and arc raagbt by iv trap cf atn* 
or plantain leayes tied around the fitcin, and thui^ are easily picked sp«tl 
carried by the attondaiit fittsh trccs^ It is said that if placed on a tiws 
the leaves of which have already boon devoured* they refuse to ssreiuL 
^^bi^n thej'ha^t? eaten all they desire^ the worms are earried off and Widi 
to spin their cocoons in the rearers* houses. Trees from three to twdw 
years oJd are considered the be®t; oMur are avoidedp as they barboflr 
ants, and the lichen and moss on their brenchos inipoda the rapid 
ments of the worms. Hut the greatest enemies of the Jtre rrorti 
kites wd many other biixls by day^ and owls and bats by night r rotutM* 
watehing ia thus uecE^saryT and abundant and continuous emplojiiiffls^ 
thus aSord^ to the young, old and mhrm members of the family^ 

Tlie periods and stages of the insect*® life are as followa:—hatchut|. 
froin t to 10 da)*?; feeding, from 2fl to 40 davs ‘ spinning, fiotn 4 to * dsriJ 
resting within the eocoou, from 14 to 31 days; and liio as a njoih, Jkoni 5 
to 0 days. The variations in time indicated are largely a roiuM^quenw ^ 
fbe season of the year or brood of worm under record. The cocoon k 
fawu-eoloure^l, largo, thin, devoid of the suspensor, so cltaxarleristic oftk 
fasur ; and the short period spent within the cocoon, when takm in 
jtination with the more tractable habit of the insiN:t genemUy, raikia 
this a v^ry much more desirable form of silkworm than the fawif- 
eocoou is about ]| inch long and I inch in iliameteri In colour it ^ 
a golden yellow, but there is Usually a penxrntage of dark cocoon# m 
evepv' brofuL for which no satbfftctoiy reason has been assigneri* _ 

and Spanning .—ReeUng is simple. The inaeftB within ^ 
oocoonit are killed by exposure to t he sun or by fire. Thereafte*' 
are boilati in an atkaline solution, Prom 7 to 30 blamen^ roM 
together betw'een the palm of the right hand, drawn across the 
while the left hand works the reeling appA-tatus. The whole of ^ 
silk may bo unwound except the ijinermost layer next to the 


mo 


CHAMPA AND MEZANKDRI attacus Rtcim 

Thfs quaiitity of eilJc aff^inled varies »OQOtding to tlia brood. The cold- 
weather injwt't the least, atid aceoniiwgly usaally riisen'wl fot 
brru^iing, only the infi«Ftiir m^ioons b^-ing npun. 

No part of the muga coeuon ia, howev'cr, njjfwtwl as uselatu. The dosi Carded 
plucked ofF froTn the outer siirfaoe of the rocooiii* berare m-liiig is coni- and Bpmi. 
menceth ihv shell that lemaiTLi! around the chrviialiA, and the eovi^ns from 
which the nioths Iijlvc eM;aped in brfN-dm^, are aU rreirn^etl to l>t* earrlisl 
and ftpinu and fhe by-pratfuct rhiiid obtainetl Is raJleil era and is often 
inixtsl with the m .dJk—tlie product of the next species {aet-ipp, }m\ 1U21J. 

MMifufaHure.^Thn 191 silk tlirend vaHe>i according to quality from Manume^ 
Ita. 8 to Rs. 1:* per seer, era or apun thread beiiij^ sold at half tht-iic ratmi, twro. 

The doth woven frtiTii yarn haa a bHght-yellow^ colour md ii pretty ckiu^^ 
yluHs. It !it4iiiibi washing inudi Ijetter than auv ulher aiik, kk'iqiing itH 
glosa and <ijlour t<i the vm- Iasi. It U limiflliy sold in piecRS of b yanht 
long aiul 4 feel b^oall^ the prine vaiydiig from Rh. (-ft to Its. 2 pi-r Blpjare rriee, 
ynni. Thun! is nu largo market where either thread or dotti can Iw 
pimihtLml^ but the bumiquartern of tho indiiatry is Uio dbtrii'^t of Bibsagter sihwr. 
ill Assam, more i^poeially the Sub-fJjviaiona of Clokghat and Jurhat, Tin? 
exp<uts are niainly in thte^p which go to Clahruita for local consul iiptio^i cxiHartL 
or fur exjMrt to iVmia—it is too tlear for the KnglLih and C^litiiieiilal 
njarketa—the price quoted being Hs, fi to Es. per seer. Then? id no 
nieatu of knowing the total production, but it has been estimated that the 
exports eome to about 2ft0 mauuds a j'e*r+ 

The Champa and Bfe2aJikiLri muga* are only the eiilkn of the worm Mexankurl 
obtained from Inaects ficd on the trees of thrac names— .^i/cficNir Stlk. 

lor the former and for the bitter. Moriani untianL. 

b the chief loeaUtj for the wi^san^ri silk* Ths d^nips silk scorns almost 
quite forgotten to-day^ but it was tho fine whitn ailk worn by the Ahom 
tings and nohlE^ of A:i^m in former times, Buchanau-Hiamilton (in 
Montgomery Martin, Gas. 0 / Aimm^ 183S, iii*^ S7&-^J speaka of the 
mcrljrn^ori silk constituting thedreaa of the higher ranks, “most of whirh 
are dyed red with lae but some ate white*” Until quite recently it could 
bi< said that the silk was the material of dusa^ with the middle 

clajvics of Assam. 

1V» Attaous HoLnb Bokd.. Aniu 3cc» Entom. fV., 16&4, 755; D,E#.F^ 
Phal^riat^ifiia, kcxburgh. Trant^ Lmn^ S«*t viL, 4^--^S, 8; niwi iioc* 

dr^jf IfttlS, xxiii., 414 ; Buchanan-Hamilton^iSl^. J>iiin/.,214 ; tS 

Hugon, /Voc. Ai. Sae. IftlT, 211— v : Geoghegan, in India. 

; Ntuck^ Siik 111 Armwif 1884 i W'ardle^ Wild EM 0 / India, ; 
atjio Joum. Soc^ Aru, 1885, xxxHL 576 ; Ootet, f nd^ 4/«j, i*, 165-7 ; 

Mukerji, ilajidbook of SerieuU^^ 189&^ 184-'94 : Allen, Afofiog. Sitk Vieik 0 / 

.fimrn^ 159^1^ ir-li} : Mukeiji, Manog. on the Sdk Fabtdc* 0 / Bengal 1903, 

Ut8-46. The Erl Bilk, .iwiii BUkt Palma Christi Bilk. etc. The en, 
rttdi, dri'uifi^ etc^ 

It may be said that l^dmmcrtially thui silk is oblained from ^Vnaam^ dmiiiwUcu 
though Roxburgh and Buchanan'Hamilton speak of it as if in their 
time it had been confined to I>inajpur aud Rangpor. To-day it ia found 
Ihcoughout Kaster!i Bengal In the uistriets Pumea^ Bopm, Jalpaiguri^ in 
^dition to Dina] pur and Raugpur. It is oUo not ujicoiiinjon in Dar- 
jetling^ Kepiil* Kumaonp Gaya, fthahabadt Chittagong, Puri, and its 
Cultivation has iveently been attempted in Upper ludliL. 
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Tbft textile ftoH id Iiidia lULder the Daine “ Aesam Silt'' ii tlmA 
invariably tbn prcKluds of tJie inEcct bore iDdicatcd, ihougb conru miua 
Eillc la ver)^ niuob moro restricted to mid ebarsetenstio ol the vftifcyTf 
Assam, This is the ^ilk with which the poorer people of 4 !U^ib usH 
furaierly to bo a!moat exclusively clad, wUde tho mwja silt (wbkb in 
India b often classed as a spmaJ grado of iamr silk) was that {&a alnjdy 
Encotiohcd) employed by the zniddle and iipp^ 

BiJtonc EftfiOtdi—P<irhirif» till? fMirU^At European rocKHnl cl^ th» tiUc i uf ttw 
diite J07Q, whcP the ftgciit- i>I Port St> Georgo wrote thut Ear^e auimlJti«a Tcrf 
produced in Goragbat. llilbum (Or. Ccflim., 1&J3, ii.. 244) ntu^c^ 
of what may ba accepted m tbe fint Eumpean uannotlotu; Tiw eoceona 1 m 
obiervet. iiie retuiuflcably eaft ami wliito or ^'altkwuh. and the UlmmiU w 
ceedindy delicate aa to render it unpraoticablB to wind offl tbeeilk : it m llicfvtdn- 
■pun like cetton. BoAburgh given partlcuJars fumi^ied by hk eorrroojiddiiii: 
Atktnaop of Jatigypttr^ Qlfuta of Bauglmom, and Creighton of MuTri^. Ibw 
nomM, and the locahiiea with whieli thoy are c^HOcinted. ore intereiafig m 
fomiing linkfl tbiit connect tJia enrly oEK^irds. TEmj lofli^mantbiuH &h*emf 
iflwakfl of the worm an raored mtirefy in the hoyw* of the people, Atltmaffl 
rsfpTft to bin endcavonra to twl the coCoonn ned to hie diecovery of lhi| bang 
irnpoedble. Hngmi and m<wt otItCr airthorm uy the coccoiu ims eofteiMstl hw 
I wing heated iq a EoUition oE thn anhea ef certiiin pinnte. They ore tbm 
OpemKl out by tlin hmul, tlie cJir^'eall^ extracted, the ^nltened-ont cceoaiMi 
Wnehod^ kneaded in- the lland, mn-dzied, and thnn erudciJv drawn out iiik 
threadfl and aptm. Brownlow. whn half a contitry later conducted expHiniinli 
o-n a Largo runaJe. telM ue that thn coeooTU umy be aoftoned befcrB iHing candid hy 
being pToeed in * uluLion of oow-diing and MftiUx. Moat writa« inojitiijn Ih* 
ciraun^atance lluit hot wnter injures the fibtn and tha,t both tlie Qirding of the 
Eocoena nmf tLie washing of the fahrice ihould ba donej aa much aa poaaiblfl, in 
Mid water. Coming to modern tlmos. Sir Thomea Werdfe Ahandwi iU 

idea of reeling ert mlk ; the cocoon Li loo aoft» and the fit^rea mingled to^etbef 
otegularly^ to afford any hope of luccjeiiafuJ reoUng oommemally* Prgduci 
it on u large scales oomb and «pm it atul the aiiocMi ii oompiete.’^ 

fQOf^-pfanis ,—^The food-plAot of this aitkwonrij aa the name ol il» 
insiict implteSp ia tho cAstor-oii or jMtfnki 

There arc two forms of that plant grown for this purposs, a groea- atsli 
red^coloiired. But tberc arc other food-planUj aiiob as 

tbs fe'4erw-^f Assam* Ji=/r#irf/iiiM ejrrehttf^ CVH^rrm 
ffiPjwffr'wsiA, Owe/iitii wj'li«ivf#jr+ 

and Jnjii/m, Of these the two first tnEntioDcd atft 

by far the most Importaut (m p. 915J, 

L9fc~hisiary~M —^Tho eri woriu ia Liuiltivolftno 4fld reared, as AheiJf 
ob^Tved, oDttrely witbln doors. The caator-ojl plant in Assam anil 
Eastern Bengal is allowed to grow spontaneously in the rearer's b^ 
ganbn or on any nnoceupied Land in the ndgbboiirhoocl, and no 
is paid to it, Ths tending of tho worms goes on all tho year round, amf ^ 
accomplished by the females of the household, rua»y as Hght 
twelve broods bava been recorded, but thooe ootuaUj reared are about hill 
that number^ In fact tho aotijiiin, winter and spring broods, or those thit 
apio their oocoona in November^ Febmoiy and jfay, are most highly 
valned. The broods of June to Septembor are only reared for the pnijo#*' 
of porpetUAting the stcMsIr. The stages in tbs life of the ifUiocI are 
folioira :'“hatching^ 7 to IB days; feeding aa a worm^ 15 to 32 days; 
spinning the coooon, 3 to 6 days ^ resting within the cooooHj 1& to 30 
and lastly, life a motbj 3 day^ The range mdicated is diio to t* 
infiuence of the aeoaonsi. 

Crap .—Mnkerjt estiinates that from an acre of ra+tor-oU ptafi® 
would he pfuisibhii to obtain from fiO to SK9 suure of pi 452 t’:ed cocoons a 
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The prit^fl of th^o would bfl about Ril 60, But in tlRi wuv H will not 
pay. [t Li when grown ou odd bits of land and ths worms feared aud ths 
cooooru spun by tbo women, dtiring thm spare momeutA, tbat tbo iiiduatry 
beconiM profitable. UotiJ tbo price risn tnatcFially, It will probably not 
pay aa a seponato indijatty. But as a stippleiuontary orop It is%^pry 
reniuEii-niti vep and the insect ia more easily rrarod and is leas expenarive than 
the mulberry worm. Since tbo cooeona emnnot be reeled;, there U no object 
in killing the Insects witbLn them. In every inatancep therefore, they 
abould bo aJJowi'd to eacape. Grtien m cocoona^ that U to saVp Oocoona 
with live ebrysalids, sell for COO to 800 to the seer (2 Ib.). If tbey are 
killrd and dried in the stuip 1*500 to 2,600 go to the seen When the 
inscebi have eseapod (picrted i^Guns)* ^pOOO to 7,000 go to the acer. In 
other worda, wbilo a iraynd of pierced oocoonj! may (etch Ra, 100^ the 
same weight with the chr^feallda inside may only realise R«. 20, 

Citrdtng and Spi'jiii/itjf.—The m Oocoon* it U aaid* baa Ijocn sucoesa- 
Tnlly reeled in Italy, but from time Immemonal it haa in India born 
opened out onidcly. then spy in No sort of information can Iw lurEilshfil 
aii to the extent of the inamifactnres nor the probable mar|pn available 
for export. Mention has been i'nade of a tralHc in cocooiu from tloatpura 
to Chleutta of 400 to 600 owt. yearly* Th* spun tbreadp though cGarsOp 
IS woven into textiles that are exeeodjngly durable (see pp. 101E lO^llb 
In fact en silk is stronger than wool, cotton or midberry silk. But the 
European trade dcnmnaH whit* cri cocoons, and this somswbat reatricta 
the supply. 

Mmiiuta^iures ,—The thread and olotb are largely traded in all over Martufiu?^ 
Asaam and Carhar, though the effect of the imports of MuEichestcr cotton turoa. 
goods has been to Laigfrly displace eri as an artic^ of dotbing. Hij|^n 
speaks ol lar^ q uantitlcs of the cloth bomg OJtportod to Lhasa by mejehanta twrw. 
known as ** Kampa Bhotiae," but he arJds this Lrado has entirdy dioci out^ 
l^tack sa)7i that throughout the whole range of the southern hills, from 
the htikir country to tha Garo« «ri thread is in great request ftir the weaving 
lif times striped cloths iu whith the mouutaiueoTs delight. The MlkirH, 

Knkls* and Garos cultivate the worm for themsdvf«H hut the handsome 
and ilurablc dothe wcjrn by the Rhasias and Rautengs ar-^ woven of thiftyid 
lireeurtij from the Mikirs. T. N, ^fukharji (d^. 1894. No+ 10J 

re Jem to the fact that within reoent ymm a now market has been found K##Mi.rw, 
fur the cloth, in supplying suits of clothiw for the Fluro^^ana and Nntivw 
dI India, Tbo supply, he adfis, k not equal to the demands Efforts Have 
been iDJirde with that object in view, in many parts of Bengal and .Assam 
and oven in the Unit*fl Pmvinoea^ hut so far with Lodifferent suoccsi!. A 
more recent, and in some re«^»ota fuller aocottnt of the m silk industir* 
will ho found in N. G* Mukcrfi's A/ojw^pA. Ho there gives details of the 
i^ustrv as it exUUi to-day in Ikigm, Raugpur, Jdfutiguri and 
singh. Speaking of the iocreiiaing demand, he ohservre that this is now 
being mot by Imltafion erip made out of waste mulberrT silk. He then 
At preaent little skill is brought to bear on the production of eri 
silks either in Assam or in Eastem and Northern Beng^. The apimung 
might bo more uniiomi and the weaving more varied and artiatic* 

StLiC PROBUCTiON ASD MASUfAC7UP£. 

In official statistics of fflatuiee and mills* ell village induntriee are dim- Silk 
regurded iind returns fumi^h^d! alone i>f factoiisB, etc*, that employ twenty + ExodnetIfliL 
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five or rucinn hurls. Tim gives an uiiiiec«4fkdnly hw and mti 

ception of the itiiercirta invqlvwlp aiiicih h^re and there tlirqiighoqt [lufi^ 
and Bunna there is fe fairly esttei^ive village or ilDniR^tic indbjirn' h 
rraringp reeling and nmnufiu^timng, entirely disrcgaitird hy offidm] 
re I urns. Moreover* recent statisdci would Mcm to mark a jh-rioui Jecliui 
whiTcas the eiplaTiation of the shrinkage shouni h largely dicoB,’ 
tinimnco to chronicle certain factories. 

fitatunes, iW/Wa* etc *—According to the latest voliunc of thv Fimn- 
ridf and Ctmnitrcitil Stati^ics, there were 75 silk fdaturea in India in 1301, 
cniplo^dng 0,526 workers, all in BengaL There were aUw in thti Haute vm 
11 ailk milU, employing 2,961 workers, distribut 45 d ihua:—in 
B iTulla with 1,465 en^ployees; id Bombay, 2 mills with 1,209 cmpkvMjp 
ftfLEl in I ho Pan j Ah, 1 mill wit h !MK) employees. .According to the 

(1905, iii.* 209j three large silk iiiilla (two in Bombay and om 
in Calcutta) arc worked by steam-powder and are almost eicltisivdy se¬ 
cerned in catejing for the Burmese market* a trade that was forwrrlj 
concentrated in Glasgow but in now maiiily in the hands of IhcliAd ackI 
Japanese inanufacturers. The Bengal factories of to-day largely w&ilt 
up ra£itr silk in place of preparing the korah silka farmerly tiirneii wt 
by them ; they are owuecl and managed by Natives and do not einplDT 
European mac^hiiicry. Biaiidea theregiittcred mills and factories, DU£dcrciiii 
w-caverB own oiae or tw'o loom^ worked by themsclvefl and their lamihi?* 

Bilk-Weaving seems intimately associatefl with Giijdrat;. From one eld 
of India to the other Gujarati silk-w^eavers may be found, speaking ■ 
dialect of Gujarati or using Gujarati names for moat of their appli*nt« 
and (or th^^ textiles they produce 

The extent ami location of the ailt intereata may now' be irmlicated 
BB^'OaL {bw p* lOI'ftl.—Thiai da olnudy utatecb is tiso jtjncAE «*nfiy ef ihf 
a^-rwellnii uiiliMtry, Fomierly a lof^ trade gijjio eawt^Hsi hi tbn mimufAcnK 
of oonth r^tonoA} liJki --pliun iiniiyodiulk piacd gOudHv thp ciorndiul for yliieli h*J 
Mien Mil very greatly U 1 nmu^iutmoe af the popiiUrily of 

ailkH; hut at the proaerit lEionifsit tfufi tniffiG m ihc B<.hgid corah# •»» 
rpvtv-ing, [Cf. An at Drthi, I!IK>3» 302-7.) Sliikarjl wya m hi# 

thot with Uio nxc«pt(on of Chitra^rar Di^-ia»rv. all the otlier partfe™ 
of BongnJ havf^ a weaving xnduatry^ lollowing putiirLtlArft may « 

of the dliiet eenlre#: — 

PTtwt^tttv^ (JMFfoB.—Tlie industiy' w conrmpd lo ilurehidahud. >Id In-fry- 
crowing, COoMon rinrifig jmd nwlmg, an irilk-WBaHing m alt praatE«?ik*n4 di* 
tflim nf Mirrapiir produttw thi?. raoet nipariirf fabHca in the whole of IteWgaiT W 
lialuic'.itAf' -hdu. otricr i-vTitToa ore ulno XainoviiV rsapoeinlly for artintio iruni tinHT(«'p 
fohrira. T!ie trjhda in rwJing ia inainfv cotuevrurated jn Borlu^mpur and f-lon^iMl 
and there the wealthy merohdntn raHldo. During the toaf decode the uidil^ 
jujfiothily diH^lin^l^ both In eocoon-rwarijig njul onrah-wEwi^'iiig. Tho cHiira* ™ 

[ EH) I BhowK 4 f, ffJ 5 »Qiw dependant on thia induatrv in Jitiirahoiahild 
^142 ton ytiara pranioiuify. ’ ^ 

ftartfwM f)/r/jiion'.^6iJk-woBving in carded OH in all thn djAtTHti- 
hulnimiir Hjildiy- g4vt!« an int^^mting hiiitorio sketch of tho ulk ^ 

Huj^hL difltriet, doring the seven t 4 With renturj'i 
Hamwnn distrirt ailk^weaving ii raamly carrif^ on in Katwa nnd Koin* 
dlViBonHir hot iM>i in ftuniganj. The eocootli itwrcd fii )Iiiinnpiir* nzBl errei 
olJ partH of Bowrrih, are utilised in the hoitm of ClinndrnkMlin. In Hciwra tw 
)u|k-pwartng indiMtiy ia o| niuinr vitltiP, but the nitk-wiiMiiing of KanJciirA ia 
J HpportarirOP'', pfon itionr mo (|nm tliC rearing of COcOftnil nnd Ihe npiiming indium** ^ 
ft la a Ckuionn ctrctimntjiiictf that tho I-*Mt India Company rfwntiJ havo ■Mivfi | 

for to eefol>lbih B ughli u tin? centra of their idJk indutftiy and have ftiW « 

Ui iiKliiee the wcAVera *o nettks fn that district. 

BAnMntflu^ Olir|A/frM.^Ia ilnldah, HWHiti-mnpg and Bilk^apimiing Are oilTiiM 
on niora or hm ci^tezuiivialy tbronghout ihe dfatrict* while HiJk-wipnvinB i* 
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ilWMii io AmntMF. whorv aii abiindiml aupply \^vrm fmm «t4HM 
muIbcifrEr* Wis™ to be hJwL PoKOJiff Qvot mojiy other invcetigubm nnii Ad.n- 
in veiirioultun!., vre winfl to Ibft tlJnO ttImji Lietor & Co. commAiH«dl 0 ™ 
tions id Gttrd&BpuT And Capt. BAftli^tt in Knnip-A. Bot nil thie Kak Iw™ idf^T 
told fld tully in tJio IiH€fi^na7y that it K»eoiii only necwnry to mftr fhn nadw la 
tJifit work:. [The fclEoirinp^ puhHcatiOne in eaqaance rtf dAto mey rMflMft tin 
inquinrLiotAni, U. ^4-^; CockKm, Mano^. en tAe Silk Indiui. Fh., I68fr-Tt 
MoIerji. Rtfa. Qfi Striinili., IS&O; HRiloy, Hono^. Silk Indwti. P^., UM| 
HoMhMorpuf Di^., Fonjob Oaz.^ 1504. 

, J41 w™ico f Vail^ 0 / KoMhmir, I fiOS, 367- 0) bavb tliai Mir*fc Eii<W 

in hu hieton: (a.p. IfiSflj nUode* to tbo Abundance of inuJbe^ t»H 4 A K^thnw 
And to the \t»vm 1>™k used for the £ood ot the irilkworni. Adamfl iWm4mrm 
of a Nm- tn itid, (ed. I|e7)p 108-9. 200) dwrfbe* the eilkvonn industry ai mm 
fi/ifmmoD oivf Ka3hmir, 1875. 400) epoAks of the ■illcimniii of 
CnKit beinjg romod in '^kaJI nci^UiJitity and oF DiO warm bein^ iTDaller thui tbM 
ol Ke&^ir. Sun'Oral wntora mention a amidl wild kuwet o«m dd the mul^frv 
tnem^nf KaeKfnir+ the Boooofijs of whieh. wefo Collecied md sold. LictArd [Jlfpa 
on Silk in India^ 1883, traom the iudoeiry to hce time end lyivae tahJs of 

e^tlfftica from J 860 to 1881. The effort inddo in 1869 by the Bfahtmije Ramliir 
Sin^h to oAtOnd end iniprovo the mt\ Wtiry in Tnentioned hv moel of the whtHi 
on thie tubjoct Tlie cooCHOna reieed in 1876 wens valued at L 70,564 fbidH 
iTipOM), Bp*" dieeitAe Appeomd, and tho induHtry' rapidiy declmed luitil Eekm il 
hi^ by Lawrenoa^ In hia addresa U the Society of Arta on X^W 2ik IBM^ h* 
jmli the atory of the rfTerie that hod been put forth to raflLtfldtAte the ifldTilti7. 
TmIW jj followed up by a eenjaa of iVporlA aqd oOiijial i^arraapondaiDa (dpt 
Xedy., IBEifi. 10). In hie repett, dated Septembef IBw IfW^ od ditw ee d to Sr 
Adalbert Talbot., Htnident in Kashmir, 3tlr. C. B, Walton, Direotor of SericulUWA 
nomitea the work at!OoEnp||ahod during the yeftr. Th* crop otiiiimid coioe In 
11.010 maimde of «M™n% which when reeled wm worth Ba 7i7l^OOO, nfwi 
r^reetmied 100 per cent, on the mat of productitrti, N. G. Mtifcaji 
StrieulL, 1-17) flivoa many interiMting deUiile and pracUeoi obeervotii^ 
He mBntfoiii that ho had pnmimd far the State froin Signor SuBeid ff 
100 ouneep of purely eaUow amd of the thrm beat claeew of m«»na 
Sir Tbomoa Wo^o /to New Siik /ndrxafry. 1004) tdk m mm 

3^ pagee the riw and pmaent pctojtien ef the ailk inLltutry of KaohMiff^ 
fie givea pOftJculani of tfvo aupply of pormnallv pri>Otired+ and of fh* 

mnchmfty purobAaed on behalf of the Stute ond which he h»d inkHi out t# 
Kashmir and ilHn eatAhliltbfid in working Ordor. Ho aleo Affrtf^ detAila of lk# 

reanita attained. In a note written by the offidaling fupertnt™dffl 
of aariculttire^ Mr. H. D. Douahu, in ie06^ it would appear ihot in 1903 theCP^ 
of mmnaa waa 10,000 maunda; ia 1604^ 13,000 luamidl j and in 1905. 23,OM 
niRimdR, The net proEt to the State hi lEKUi come to 1| lakha of rupeeiL ^ ^ 
)50a to over 3 lokhjL In the yEser April 1005 to IBQ6. OOO bolM of ailk of iSOfk 
Weight were rveled. TI 10 price realiaed at the hc^puming of the yaar wm ah™^ 
12#. a lb., whilat Tatj^ 3.5l. weno obtained. Laat yoftf 10 looUli were itartodto 
produce cloth in miopettEieu with Japan, and, Unw proving aitcoeaafid, 266 a^-rti 
iooma had been qrdemi and arrangeirieiita nu^a for thoeB to be in working 
by June 19, )60Ai. Thot the revi'^'ed icdiietry bids foir to be of the uuno^ 
value tifOt to Kaalimir alonB hut to the Britiah Empiie. 

^fA'h7,l|. M^PAi* A/^D Ki/MAON^ RALi;ctftSTA.% ETCr —^Vefy Uttle Pdof' 

matmn «iat« mgArding the attempta that hnve been nLade to ntehliah a wga^ 
«ilt UKluatJry on the Hiiufllaya except at Dehra JD^n, to whioh refcreilM hflo okmof 
been madev Further to the wcat in AfghAmaton -md BaluchiatAn Uwff k- 
Idwayf eriated a amal) Industry. TiiUi Mooreroft { Tnwcl*, 1841, ii., 410) naenhoap 
that the town of Vajig Arakh in Bekhnra ii cuppofted chHsfly by it* fllatia^ « 
mw aiUc. There ore two Idnda of ailkp white mid yellow, exported to Kabid im 
Beahrt war. Thi* ia the aurvt^^Al of tho eoriy tmEk iioin CantraJ Aaia 
(repeatedly alluded to m coiuiocitinn with l^utaJi) con%‘cyod down the IflOD* 
river to DambAy and Biirat. 

SpeokW of BaluchiitJiii, it may be obeorvod thnti the prwent 
due yfrj largely to JVtr. Kogure, wliow ot liie own expeuM^ conducted Ij^ 
C^pemnnitB at Kimnl near Quotti^ The cilk produced wa* « 
rpoken of that cfforta Imve been ainoe put farth by Oovmirncnt to _ 

ad\-BBtiire. the locality aeleated being Mustung in Khri^t, whwe in*ay riwg* 
Wtjre known to povea* largo numbon of mulberrj' trwi. Mm Highmee tii^ ***“ 

WU 


lliK BOMBAY INOL-STRT 


BILK 

ProduMcfn 


(iiniier t3» nd\'ie» of Atbjor PoUticftl A|^t) 6at4<fvd i%ihi4d- 

mid tho whofUD at a new uulLivlry hm |ieopltf. In ApfiJ 1^0^ 

R^wms UTottp a Idn^ olHdiBl export ihjtl ndt duly giv« lh& IwrikKry of Ihe KJicl^ 
upirini^lit blit l\vO r^AoltA hJtborto At|AiA$<|, ooii the opLokiiki of htckttm^ aa 
hJdo df RiJ TbaiuoA WATdJd, o^ aUk produ^dd. Tbdiw all fnmbiiia to don&rm 
thd bigb axpectalinna em^rtwed rfg&fdiag Iho ftitUTd of tbd BiJufhuUii md 
KhdlAt nlk imliutzy. 

An.iril.A V.—Tbo silic immufActurH of Ahimuiiibiid word hliko d uriafl l3i« Bombay, 

time of ita dwti Idi^^ ozid of ita MuhioniinHlui Viewro^ The chidf dJcm^loTijce Atwiiii;rfl 4 
lay m tha trigbl Coldlira df the pbin and the etrvi^h of the hfocaddi. (For 

Oi'inf[tdii''a dCOdUdl, ado pp. lifl&v IO(£U)u Ufiddr thd MKnthH{l?&5^1BI7h how^ 

DunJpp wTdta in 181 ^ that itwd* tAX«d when raw, hh it gmiidii through every Tkxf4. 

}mH»M of nuunf^tum, and ii|^n whan mdy for and woi thua to Wij^htecl 
that, in EKunpet ition with fonij^ hUlk, the loeal maaufaot ure tdmo«ftt to 

pay and oil but died out. Oooj^egnn ff.r. 345-5iS) WAyu that the tint Aitdtppt at 
nl^-reorLog in Bonilmy woe miifle m ITflo by Dr. H. 3coti. Hove^ the ootton 
export^ liviMi with Bdotl, but in, hk 3'iiwnr hr and £rondm-u^ 

wriitdn ill 1787-8^ HP rpientidn m tpade of aCtk- In IhTft thfr fiiH'i^op of Fort i«ia, 

St, Cjieiirire n^'^iddiJ iil liil Diary* O^ iSlIt Dortmibw nf tliat hk having oome 

mitom OujoratJ ailk meruLhanta bu 3 dn^ adk far AhmndabM^ It ia- tliua highly 

likely that the raw ailk ciEpnrted from U'eaterii Ini’lin woe to aomo extrat at heml 

liengnl ailk^ fieeing that there ia no tn'ideow of ailk-rtwring having been iuereaa^ Ifau^ Muk. 

ful}y catnbliahed in VVratfm India until weH into Iho I'^h cwnttiry. Aa juat ahiteid, 

fnquciil mention had been m-ndd of a talk aiipply dra^wn to liVeatrm Imlui from 

Central Aadn, Dw fduto b«i^ down tho livdua. The B&rljeai record of ailtivation 

in Botnhfty PltSftidenoy la in iS23, whan the warm woa omYeyHl from Atyaore 

to Dharwor. Sliortly after (in lAi7) Mr^ Oibarae ptantod hia garden ikt Dhulia in 

ILhandeah and Signor ^uttl opened out hia silk farm ot Foons in 11 ^: 20 . IXning MaufVFaflu ' 

the firat year of Britiah oeenpation of Ahmadabud |18IS} the ffflpoH of mir ailk Vacn. 

amounted to 11 tone (3]Qf> Indian tnaimda)^ during w eeennd ymr it eaixie to 37 

lane, and in 1847 stood nt HIS tone. Since then tlio trade baa witneaaed extreme 

ductuationa. Numr^Ua explail 4 tiona have been ohered. auch oa the riae of the 

Colton tlnfhc^both h>«il produntion and fareign importa; ch«ig« of toahiom 

mpre Oap^oinlly tho ilachna nf thn danumEl for brdcadcM by the Kitthin-wer dhbla; 

and iHtly the growth nf trade in Chincee and CePtnd Atiotic vovm iilkfc 

Then) ore throci ohief dmiaeft of ailJc goodt produced in Ahnii tylftbftd i via» plidit Oaoiti l^niittewL 
B^Xkifn bfc^codiw, and ailk priatiL The plain good# ore alao largely product in 
Sorat, CUiii Dva innrlceia far Ibceo am KAthiawnr, Baj pnlsna. Central ]ndi% 

Bombay, the Becram Dio Central Fr&vinqe* and the XiEiun'a Dominiana. Tho 
hrocadfia, ae olea doth* of ailvoT and gokk are much Ifsaii laed for Eobei nowwlayw 
than foniHirly^ but are in dattumd for upholstery and drphwnt and dthor inipningL 

Surat haa for king yroni peat been largely coCKwroed £n the supply Of ailka Bam, 
lo Burma, oml it Xutive of Sufat. eeeing the advOnin^ of proximity to tba DrngiU 
ailk «rjppLy and I hr laoiliiy of expiri to Rangddn, iOtae yaara ago orgiuuaed a ^k 
fodoi^' in Calculi* lo he nm axclniuvely for Die Burtuaae morkik. But for many 
yean pfud Uio denumd by IfurnuL for ImUan tilka haa ahown a decided, tendemry 
to dfHM^e, arid an, Jnqiury^ was iiudituU^ AO to the cauea,. It was pozntnf oul 
limt In thn hnt inataneo the oilk^vrcatFra of Sijmt wera primarily rnpofwihta. in 
that yielding to the rwoommiindaii wfma of NoDva merfhimtil in BangOCHti they hi^ 
gradually lowcrod their price by rwitiriti^ the quality imDI it wa* racogmaodi in LsnrtiYIWca 
Biuma that the locally miuturaolimil ailk^ thoi.^ more axpMMivi^ iWfe in* 
finitely more laatlng and tlw eotoura and paltem* R»ora m accord with the pfe^ 
vailing fsahioiLi It w^aa oW pointed out that the odvancM of Jvuropaan oem- 
iTi«ce and the nccoaaitka of the people had lod to a aubatilitiioit of ootien for ailk 
gooda. 

{JtiMumi af lAr Rm. e/ ike Jfod, Goof- rdaiwi te the Cuk, Hadraa. 
of Ritk in ihr Oot 1871) toy* that no mmtjen eceun of aiJk in oon^ 

bHttOh Wilh 5ladrea prior to the year I7Ul^ rtalemfint llmi ia hardly 
OOTTOrt (OM p, 1019)- ^pptt Sultan appeora cioMly aMJciaied with the rue ll|iiiqSalbir. 

Df the mwlrm induatrv. A Bfatiie ef Trie^iine^y wa* hy him aent to 
Bengal to Iwn the ^ Uitifc. But thoTo muat have oXUted OH tmlf^ry 
prior to that date.^ arnce Wo rtatlof a preawttmadc to an FogHahtean^ iti li33^ 

Wing eonaiiFtcd of “ kila»bs mod* At Triehinopoly* Dr. Jamea Anderaan, 

FliyaiciBJi GonaraJ at Madraa, eotablltbad in 1771 a plantation of ^OQO white 
mulberry' buahea fi^m HyderabiMS stoaik at Ktingumbankum—a anbuzh ef 
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m^y aucqe^ in 

tli^ Trtsnn. u Would aaotn that thi« m»tJt, piulm^ntJyrtmTflVidbZf 

l* inny hftvo (pvm or^in toiJin Ihfl iilti*t™il;ig, ^ 

Ihfl nHi'ri—U .0 HlUton. Dr, And^nron u^jnsd ll^pirS,i 

PmiDxitU owi»^ ki El* ninrc <h^ufibln timiprralLifv, bad gr™t adv4n[«e, 

Ill a vjgomi^ irfTort W4i* mndo by tli^ Madrw 

tM «r. Ander«iia flwjmiutiijod injwct to «U fKnrtB of 

dL^c^ bJcdr Ui^rovo BLjunbl^ luid CVwy ™ 

1^ cjEtond midbenj' cidt^votiots. CoUwrtof^. 

BkipciyitondctitH cif Go^Rminrnt pliuitaiionH aJf mhur Duo Pmiktenry. Jlbaut 
tbu tuM Dr Artd*_rKHi reported « fmeccHfnl oxpodiuoot tc improve die Borynl 
4 (ilkworm. IO 4 RrikioK of vilk bebig obtaiDcd ad ■gniiMt rt F mmii iha aVww 
oiittiim m Cocoons um wi^und on the TicdmontirKV'reel ruid ultiinaidH’ 

n bnUianl while bjUe wm obtained. But it aoon b[!«nn to hr bolieivd tknt Dr. 
Tw Andnwin taken n too ulAguuiio view of tliC pciulbilitkH uf the Mminm IV 

Hidwey in the raring r4 ailk. 431 of tknith India wwe not oliko iiiitabk 

nod a unifomi clunat*. thui inigbt iMiniil of hrMding throMghoot tin? year, wu 
imoft 1^1^ ^ by no inoanN a deaimble etato af ufliuH, Hkiii otury' of tliB Mubil 
ex]]rnoMTnTa la %'i^ ij^Rely that mlao of many Otlrcr anterpriMH in fnctiA— tgiHif^ 
oom of tliO eoDoitlotM upon wjijcfa aluna inocotw depends l^kng ibo foiuudoLlua 
of a fU|7cnrtru4Miim nf foilun and diAappoinlnicnt groatly i‘n3rirfnted to rtuH 
iegitiiTwlo mdeav nura. Tha Madnu Qavanimenl iipent £20,000 in four Vnl». 

a fl krt iiGT Etmt of Ra. 734.73fl, for the fllntliFo oonatruotvil at VdUvalu. Tbcf 
aikrirtly uftur aav'arttBod tlieir pUvntationji and prcip<Trty fur odoy bat olrtaifirtl 
IK* dnoni.. 

Ncit^thatandihg the failutos and diaappouiiu^^litla in Iho aerllmatiiatiiu* 
of tlio olkwurm nrwl the aBtabliwhmant of n Hajk-ireiing indiwtry', Iho riwumfirtuni 
of BoJk and mUn meda conaiiirrabla progiraa fn tlm Mndm PtowirtWy. Aad 
bfiyond the Pruriency t3w ftUk brocodn nnd the plnm dlka of Mysore am famm 
*vnn to^K" A cfsotury^ ago Budkanan-HiiiniUud [J^vm. i9 MyMU 

*fcr^L, 2^2 ; 1I.« gave an acepunt of tla* mdLii*lr>' lliat to tllie daybii 
rkanUyJMn excised far ita fulneu ami thorouj^hne^q, Peraona drwiKlia of atudyim^ 
the aobjNt of ailk in J^uth laditi ooifld not do belter thim Jx'ftm tiwir ifijq‘i®7 
l>y penitting Homillnn'^i oiocciimt. 

MyaOSfR J| I SOi?^£. —In ^lyaom and lVnv4LnfurH grtMlor aiictxw wa* aitiulird dun 5* 

luiypart of the ^tadraa Pruirloney proper, lu 1840 Surgeon Smitlx publiiliKida 
mport of t)w 0 j|k expodmenta of Myaoni fmm the date of ita introduction by Tipptt 
&ilt4ui to the data of bia report. Coming dawn to recent tiint», t!*Bfltoirj'of failiirt 
baa to Iw nmioced wi^ a rccr^rd of oucomr. The Jate Mr. J. M. Tata jiartnl ■« 
oxpwntantai Biik-ra»riD|ij farm in Bangakire a.ith a \Toiv to reaiiaailaEe Iha si' 
^luirtry^ fji 1S07 b# peraomdly viajtod BangnJoro imd ebooe thft far kk 
plantat inii and reanog-bouw, H* then oent ofif to Japan to obtain th* idfni«i 
of a auperinlHimdant and a oalcolnd nimiber of trained opemtiv^ea, both nicaattil- 
women, It won soon nacortainod that, the fj*h|rtlftnd of ait^'Borif approiiniatta P 
tJimatJo conditlona %‘ery chwely io that of the vrarm io»e. of inpanme aiilt etdiure- 
The B^Ttea of Mr. T. Odiu wet« in I89& procured a* itianagrr nod ibe fi«m W 
atarind a little hey’nnd the Bau-Vanagudi eitenji 4 <>n at the viilafleof Vediyor- ^ 
ranililf experiment waa atartod fey itr. Partridge lit YeLMianka ooar Brtigd™ 
iaeneaforw4ird we rwd of ateody pn^pe«i in tho Tatn Form, the Myaura authefiiii 
. ' made it a grant of Bo, 3,000 * year in return for obtaining pfr rniiaie O 
itfl qtiloention m n aort of achiHil when? the Jnpanuee tEielhoda of grtiariog ^ 
miilher^ WI rearing ^ inaecta might be taq^c to the people of Mijiaore. AiW 
It itnay bo 4td<lod (Jiat it aoon cxercia^ oven ft widtr inBluinee in ronneotlon wiu 
ttio propMod now Bilk fitfm of Ptwo in BihaTi The .M viore form Wni ftJ» viaM 
by Major ShuWora. in order to atiidy the methods pinwied. That ofB«r 1^ 
ain^ orn^ikled a «tlk industry fn KJioUt t^fbciaJ (otter dttted April f &- 
^il aaj’n " I may nolo ham idiftt about the bi^ Indinti eiJk that hie 
L^lon yot^ ia that produeed at tha Tat* exHTimcDtal aillc farm at Bongal^ 

A i^ple of thia Jiilk woa oliawn itw by Hr. Frnnk Durant (DuTMit, Bovftn * 

««4 ^ odviaed. nur taking that aa a mudid at Mnatung. Thie teoW ^ 
■nneh aa 17a. a mund." SucJi high lealiinony ia tbua fully esproaoiva of thegf** 
fftiem attained by the Tatft Farm. 

rwe SiLK TRADE OF mOiA. 

iTade. JTECdJfdS OP isofA,^ siuc Fiirth^ma iTmtvU, l^iw 

HnJd. Sc*c.h apeak# of tbe wlk of fkingiiJ! being conveyed to * 
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EARLY INDIAN RECORDS 

furtliffr Im? iliKUABOfl mvd kihh^ of CWhlHiy. In m fhinl* 

muikiM nvxiltkKii of Lfim bt^mg nuulo in qii&ntitiw 4t m 
hn^'inff Iporn MiunJipKlnin, Thow ihms fitatnauoalii liiua oxHunlify iAi» thw 
givut i^nlnfl of the Airly ^Ik triMlo of IniliNi. Sir Oecirge axbd itr 

\W Fiwtor publieltcKJ^ in Th* Fir^f l^tirr Book the Eami India Compaaift 

(►r n ref^^ct nf llin nMriul ODrTiei|jHiniinnee (mm IflOO- I’^. Vit* tJwTD 1 ^ 1 , hi 
t>ie ConimiMihii gmiifeil to tfu? eamiimnder of tliv ComiMinyV wnnil VQV^^ 
f pn>v|ba.0fi bolng mndo fur tha puirh-iuKi of mw lill^ but them m noitung 

tu rIiiiVl' that t>kti entry in C|imliun llimolm tiint the idik wh to bn pnictirad frain 
IndiA. In ■iiboequcnt coEoniM^km* of otiKTr iliipfi, nudli m of the date lifiOb^, 
upwijil mention wu* ntode of the ClkidAia OiKi Peind-Dili niUctf. Tlin fturnef un? 
upoki^ of iui Lfljnking (N^Jintin;^) axul Canton, Pcnion Wlls mn *siit in HJJ7 
to Buiut in OXchnnge for eu^pir nmi nther Indian eonimnditioff. It would ohiiu 
that tho Company'e Biwl ufTurte at silk niiLnufactum warn mode in Surat> ihou^li 
^iv^irydbiug iwnjntJf to tfio mw ailk having hod to be cnrHi!d to the TnMiiifAotUmri 
of tlint towii (flffv pp, UMIG, 101 j).^ Sfr, W. r<i«lor+ in n tierim of OiltiUvct 

JjtiitrM Htceivtd 6y the Fa*l |o tGjO. aiTorda itkEUiy iiiofiii 

ndditiDnnJ hutorie facta reqnrdiinig the oilk tnufo of Indio^ We tl^em learn llint, 
dJervgardmg letteiv thjit deal with ChhiiL,i Japan, Mahky+ ^iarn or StroiEa nIIu, 
unn nf the uOrliiMf nbontiom of [ndion coiumRTciAl adka ocrara in a letter from 
(Tombtiy, ilalod I6H. ft In- ihvr^ ^talwl tlm-l aUk Unml forniorly to fw hmught 
to Uint oity from i}\^ intoriur, Otws of tlio oarlirat rrfctrTMWt to fk^d oilk omjTii 
in 4 letter from ^ir Ttkomaa Rne. writtaEi AjmiTp O^-etohiw 10] ih in whicli bn 
diocouniH a^ainAL the pmpoeal then made to feund apHiol fri^torioa in order to 
purcluuc Do^gal flilko. Ke iayi that th-ne am to be “fuid chwiwr nt Agrn." 
'"I am of opuikm yuur mdilencea nre oii^rimt nnd hoot choaon oa Uwy nrPr" Ho 
then od^la thnl t b^ aX.uU Silk uf Bengnln plonty »t liaM.injlililo raUm " 

Le, iv-,^ 2&0). 3ub4eqllclitl>% in lottef w«a ^lod from tlie farterw at 8untt 

to ihdKkf 4t MoihilipAlPtEiip in whitli m% neknewlcd^neut m uuide ef “ Muoten of 
BengoZii Foatrr ^n^Uh FaelmiM^ fuminhjH a letter 

hoiu ^laaidipatjim. in which tlie foUowing oocuTOy " 1 am in goon] hopO idler mino 
Amall time to funueh you with good quontolj'ea of that «ori of Gtetigilla iilko 
wliich Lnw-mmee ^I'olae £ratp and BoWrt Yoteng after, iliowod you muater* 
of in Enf^londa”' In a furtlier letter^ of dnte rood o| Robert Hughn 

havinif been deputed from Surat and tv or^fajifen a focto^ at Paton, Ke 

purvhiiMHi « Ineiind of " #rr£iil 7 i^ Wdumo, for Im odda it m “* Hie rbOApmt 
and srjjnpftt ilcmJingO t* huyff the aeroofldytf and wynde it of myoolfe/' FiirtJirar oft, 
doubt in tlupivwn. on the idvantaga nf a hlature at Patna, orein^ thjit th^ oilk 
oucooiiA had to bn conveyed from t}^ citiye of Muckooudilhad £^turfttudehad]i 
where jt la ma4e« which would bee worth l^lhe lahckr and charge', hvr wue ore 
Wlired tliat thore it may be provided in infinite quanto^wot kiut iweoLy 
per cent, cheaper than in a&ye other place of ItidLo^ and of iha ebuyicit alufu, 
woitndc off into whAt mnditkin yon idndl mtuke it. oa it eonuM from tli? wortne £ 
where arc nlao iotiunitmlile of irilk wynder^ expertc warknum* otid labour 
choa|3f-r by A third than chw wham*' U-®r iSS*-30y Beinier 16 JpII-8, 

4Sl>- if>) tiAy*^ " Tlioro m in Bengali^ ouch a rfuantity of ootlun and laita* that 
tlie idriugich»m limy be coJladi Uiv common atorehouae fiv tlKwe tw kinda of mer* 
rhiuuibia. not of HindouiiLan. nr the fihnpLra of the Great MogoL ordy*^ but of all 
thu nei^bourtiig: kingdi^fnia ju^d even of Europe.” Tiiveniior {Tmecfif in ind^ 
1070 {iS. BnllJ, iL+ S-aj tella eu Htal in hii time Kji4mbiaiar (*■ CcieenUwiar' a 
tdlloge in the kingdom of Bengal, filndabed about i'^ObO balre «f aiEk annually* 
nooh bale weighing 100 Ih. Th* Dutch,"* he eontiiiuw, '*geiinrally took* ciiiher 
fnr Japan or for Honond, 6,000 to 7.000 bnloa of it and Ihry woidd have liked 
to more, but live lUeri^hanUi of Tartary and of Ihc wftoleiiugid Empire upppwd 
thoir doing for tii&w inerclkonta toek oa much oa the Dulcb,. uiul the tauaruM^ 
remain a 1 with the people of the coitntry for til* monufiic E lire of thclr own atuff*. 
AU ailkA or* beotiRht to the Kingdom of C^ujamt, niui the gwuir n^ oaina 
In jVliuiorlolakd and Burnt, whof* tlioy arc wovoi into fobricA'^ " 'rho mud* 
ailk of Koauidwaar ia yeilnw, ” IfonTUer onj-o, '* Th# Butch lia^u oamtitiniea 
oai^en or eight hundred Natil'C* cmplovcd in Ih^ allk factory Kamin'-Raux, 
whtte, in l^e moziner^ the Engliah jituI other mofthant* empkiy a propvrtiAfial* 
numlOT."' 

"niere would thui iocm wo doubt that leng ontciriur to ilie firrivai of Ihu 
Dutch and EngHB^i trai1«rm in Ewrtem B«r^, a fairly Wg* ttilk Induiilry 
both fn rearing tirij worma» roelififi Aiid tliruwing tlw *ilk. And in woaidng ah 
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fnu^ or RilktmVKxl*. Ths pmciiBiiJ tflcrKV of ilnh.nu. .,.^.. 

of till. East l7id*a Cornpauy, LtUo prORnm um ru^Jo towwi 
iinpro%tii|r tba ^AtJ«e induitry. Of tbo X;ui>onah t — "■< 
™t«wy thR Rm to fb^ tb^wAy to th, ’u^LrZ 

Ifr t^ftritkh this e»tit« part *!» century iXe 

3mi^ pwdiicition t«ek doOnlto ihape itnd tb^bad Asurud iW 
book* cf tra^-el, in dincuMiniF itfik. apMk eitlwM^ 
^k»or Oujjimt Orof MiHmlipnteuh^ UbhiMbId (Tropeh^ 1 

J®.’ tte;o,ttou ond Lbi^Jii-;* -IStt 

^ wo^sd tip there. In loci the Britinh intrcb^ ustm 

vf-rj *“ Itiedothe Attempt to raw tbTdfa^ 

lh«« nor to biuld li^ln^ at Surat. They earned tlta nttr aitk from feSJ 
to their looiiu. It w, thDrefore, jnirarMnft bow Ovin^on tould hove 

” 'wetnint of the riftworm to whieh retottnioo fuM heen mdE! 

»/ of Sir BlroytLHhiiiit Marter (Dto, 

F>AM^ fmm A frttof by Motor J? 


ecrij^tiw of KoainiWr. m which he e]«akB of all the enuntry beinr planteit ajtk 
la^'o 1?“^ fl™ the Company'a eatablMlnionrof m agtomia 
Knaorhawir at IrtS^f.fl, pb., oxar.), thouj^h they bad ^>00ail(inal aiMcba l|Mw 

ha oetobb^ant of ^e Eaat Indm f^mpuiy'e ailk induatry in the iSTS. 

^aiMir of tht £nsttuh fn Btnyil (i. 3D. 66. 375-ai 3<«i iu 


Improve 

ntent. 




22A, 309^ 

^.^^flP^"^?.4^£i¥r Of tN&iAS' SfLk.—Eftwm, tii9 rkta 
«^WWlmcQt or the ^efrt and tho roeorda of fha CoJttpiii/i 
*? there IS ft f^p of a oimti;lry of wUek wfl kw 

nuWi-wM^ ^ Iwa in^oaled. In tho volume of Beporto end Osmmitt 

ftoinpany in 1836 (to whioh n^atad referetM*Ito 
u7tI2 ^ in^ef milch aite«etmg information wiU. however, be found. ll 
la IhOrt that the tni4o of the CofatHziy in rnw vraa ineoftskierAbb k 

extot bofo^ the nsfddle of Oio huit eeniui^^ the chief plarce than jirodiKifte 
fEUk wen CMtnjbiWtiiry Oommurm^Uy and RunTOore," ITm aloaa pf ^ m 
e^mwf ir^niL doBcrihod aa mtniry twund. Dnt it vraa f™iv admitted that Ow 

raiiji nf tj«t ^ waa its ifieotialit>v Mine porUoM beinF auigli^ othen doubk or 
even qnad^l^ AwonU^y, in I7S7. Mr. KicMiml Wilder* a ^Enihmaa Inioflij 
eiiHTji' departnieitl of tho ailk HidEiatry^ nat IMmt to Bcri^pd !>□ aiamina mE« 
III* cauao of tho d^ecUco qnaBtv of Bongitl t^w ailk. VV^ildiT ouftEmanl tfi 
- *' Jua eJeath in 170tp ejvl was enahlOfl to lay tho focnidjotfon of jpwll 

impiT^emetita m the wading' of tflk. Mr, Joseph Ponchon was ApKinitid to 
^ efainw to have «> irnpro^'^ed the realhig that Ik^ 
lo that of ftaJy or anv Other EKPontry. lo 17^ tha 

Govcrimiraifc of Jjidfri that it was to thp mcmM in 
ttlftt t^y lookod chiedy for tho rnanma of bringuie bii^me their rviilstm 
the Court ftd.™i the itat idtheugh tirico » 

no bnaooli of ^oir ttndo which tl»y more ordently niflhod ia extend than tXil 
row jllki. Btni tht^ coiiid not think nf offeetjoff no deairfthio an object hf 
j * might be oppremive to the Nfttivoit; and, thi^onj, DO CWi- 
pu^r y mo thodB ’«oro to bo oifoptod to incitsaae tho ntimhfl- of ailk-windm, 
1® pioating raidbmy^ it woa auggvatod that doduisticiM tfom imi 
plontod with It 00 u to nmoqnt to * ttoimly by Mtiann* 
it z^re pm^tBib^ than any oiher nrtfoloi of cultuiv. 

But complmto continuing to bo mnde by tho ptirchawn of BoiigiU ^ 
rt w<H zw|\t!d to ndfD|it the methoda of winding praetiaed in the filoturei 4 
r CofitimBt. For thin pivpoee the aerviocai of «prf» 

I eectuTKl and located at the CHOmpany'® 

a nati^ne qf piedmoot* waa stationed al Conmwc 
Mily With fodr Ttalians under hiia* engaged aa dnwera and winderm. it. I, 
*?* etfttioiied at Rangpur with thre* JtoJten expert! imdee hiffl- 
*^**17’ ” ' with three expert miora from LanguedoCi, wus nj3poipl*j 

U^othe^yj^fl^^ but Aaben died at Madma in 1711* and thua n^vet fosd»d 
Wtoogai. Tho Sret report on the eillcs prodnood waa bo tho efiTect thft£ Mr. Wm 
Jiao eucccodcd to adnuratinn an drawing a tolembi# aiik from tha niMf ungnia^Tii 
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of eoDoaiu^Lb^ «Ecklics£ i<{ wmiiii, mud \in Hdr tlM most ua ui vourmblo mn n apB 
ponble. 164 Ut tvcDiJiciMmdatiDan to uui^row tlia Blocks boUi &[ thd worms 

uid the midbaTy^ a long c^ttvApondBcioa onsuM, in whJcb uiLimutidly Dm. 
Koiburgh^ W«llieh »ji4 LubJi took piurt, Jind whieh crtilrrdiuitod in tlna 4lt«it)|it 
to mdopi ihf Ilnitfiu BtajulAlMi infltikDHi of «nminR the pJjust in ylm or t\m UvunM 
IwAi »y»t^nK ner- 

The graat diffi^iilty in flmnifiFrbg liva from to Indij* to hava 

■ug^tod two j|JL4*rrMiHv« to roi ItoHan ftotn BU Hdanji n# n Isoll-^ny 

kaiuo; niiAi Sncl, to ohisin CHtrtA etOck. In. 1771 wore iHcordJrifijy ftfO' 
€«ied from Chma^ otifi at the aaDio tiitw the Chinme rnulbort^' vnm brou^>it Ut 
Indu*. In 1774 it wtu roportod that UlO Jt^dum method at fr«IiJT« bad b™ 
to Ukt S^ct'ftBfuUy iiitrodurod that ft nnnniMd in a rouonobla tUivo to fulfU 
iJl exiNWtotiocA Wiaa tetlms itom Indj* in 1770. boi who ap|»inte4 by 
iha Qwp«ny lo n poat in l^llgiAnd by whioh he w« iirutbled to afford much 
valiud odtieo to tha mamif^ctiirM in India. It would too much Hpao# 

to fadlow tbe courwe df ovecEa rubber. Tha purpoHO m view hue been iwtvkL 
tuundy to exomplity tlid a^htnned ftotim of Iba East Indift Corti|)«ny and 
tlio far^raaohin^ otTottf wbioh tboy e-xpendod In tbrir radanvourH to ImpfO^lJ 
ii*d dictend the Indjon «ilk prodactbn. It rmd only, Ihareferei. be oddjod ihnt 
the Ikwl ef Tmdo in CttlditUa astablislied in atl oKpeximBiitid bJntura 

in Uowroli for the purpoM df instituting oomporiHonji pui4 ekpddmanta, with 
a view to ilnproVa the zikailidectttre of raw nl k. XhiH wm inbVkdod to jpiidu 
the operation# of the Coinpiiny'i Reekldtita in the chief silk-produeing districts, 
i Under the ri-Wtaring coia, thanytero, of the East India Company:^ the Ituiian 
H*Jk trade psTowpered greatly. During the Oftfly ytnir* of ita extsEance it had 
only Tilrkoy^ i;hinn and Japan to eontond atfo+iwt UmdiKtUy^ however, the 
iirfnrii to ncclimatlflo the iiirk^cTn in Italy und Franca, and to ea^i^t Mrit^ltUfd 
ami^g the rrguLir mdustrie# fif thraa dOuntriH, were crawned with sunefav imd 
India had thnniby to faca fotinidilhle rivalo. Tho East India Com^^y jjradLLslIy 
iied found new and morn InuRiediata OuUdtH for thrir dntdcpruo, and silk., in eoM^ 
qtienca, pH«Hd into tho hands of private powtia. Diicvuro^i by tha loiMiniiig 
deniand for leiiian raw mlk* the industry fell I»ehiml wA dcgenA^Totmi uatfl it 
was bald that l&diali silk could not oompete with that of Eurupo. 

Bljiny writeri had rvportedi that the cocoons of the nlkworm tliat feeds on 
the loavDi^f the tnitor^oU plant tVuld not be mled« but that the Xotivea of 
Asiam nordHt theoe iwvl sgiltn Uhkh like cotton (eae pp. lOl L+ LO13 ; also 
Rroxbur^ JWras. Soc., 1304, vii, •!&). Up to 13^ nu odventagD wea 

j*luin of Lhet tact in Europe, but in thi ywtf iMttiAmed. Ihe illseovwy was nt 
witi ixiado in Engtanil that tJse silk waste and wHd slllai of India nriJght be utilised 
in the manner mantioDExi A now denkond arose for these materisl% and. In 
cocuHK] u&noe. a eomplate ohonge took place in the naUire and lecotlnn of the 
Indian aiik Lrado. llio wurto olLk of the vilingo reeling buminasa found a ready 
sole. A inorkot- w'bb created for wild sOkSf hzhI an export trade mado its appear-^ 
anoe in rntunui under tha headtng of waate dlk. MoraoVar, the rneiod 

Silk of Indim, About the parioil indicated, wna redogniMNl as pdeeUiDng s^iecial 
featuros of ila owi] for which a diethurt daiiiond etdat^. To Sir ThotnoS WanUe 
w due the iirodit of having urged+ and suoronfuUy aocotnpliahed. the rotiewal of 
the efforta to hnliTOVo the methods of roeJinft He pmesad fur the introduction 
of better reehng maollioofy^ even AltlkfUgh M, GoUals louj point^ out that he 
bad aome time previoiisJy intraduoeJ the TotnJklAi ecHMone mochuiew and found 
fbat tike otlk mnde bv the AKfdinary’ pcoeesa waa quite u good. It has, howei'H', 
baan froely adm|iu«j that great iinprovemanta might be «irrlMj out by mere 
'We in ftidiiig on the liaaa odvoeated by ^Vardlix 
^ TflADf.—Milblim {liae find Pr&g. cf the SM Trade, in 

Or. Cmfun.p ii,, 24^-60) giv^ thu catIj ratiinm of IndiL. THe^ first f^drtsi^- 
taeaE» oI WDimd silk horn India to England were hx 1TT2^ and dumg 
the Eva aticccediflg years the returns of that nature aTerEg€d ]80p000 lb. 
In 1T85 they came to 324>30T lb.; in 17&5, to 580^352 lb. About this 
time the Oouipany^i |mrebaacfl were mads by oontnact, and it is recorded 
that a loss of £8^,744 bad been su^tainedm The total impoits of (iroat 
Britain in raw and thrown silk were in 1773 retuniftl oa 777^373 lb., of 
which, Under the boadiug of raw tilk. were 145t777 lb. from Bengal; 
^(^|401 lb. frotn China; lb, from Italy and Turkey; and6^ 1130Ib^ 
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from other parte ; while under thrown si Lie, tha total receipts wtra 
234,906 lb. Twonty yeans later the corroapoading figurea were* total 
iniporta 1^261,963 lb.* of wliieh (mw silk)—BenRsI supplied 736*061 lb.; 
Ohitia, l(i^p435 lb*; Italy and Turkey^ 110,276 lb-; and nthi^r parte 
8,216 lb* ; with fully one quarter of thu total cniwiatiog of thrown aillr, 
viz. 241,954 lb. But shortly after a complete revolution took place. TJid 
B ilkii orui was aceltmatisecl hi both Fmiiee and Italy, anil inMiiediately tbera- 
after the demaiid for silk in Filnrot^ not only increased %wy mpidly kit the 
ilemaiu! for the Indian fibre detnned. The returns of the P 5 £prjrts ot raw 
silk iroin Bengal to EiiRlaud about tbia time began al-Ho to luanifertt a new 
feature.', viz*, it was referred to twoseottons, tbmpany^H and Pri\-sta eiportiin 
In 18()5 the total esfports rame to 835^904 lb.* of whii^h 460.31)3 Ik weis 
inaile by the Company. In tSSIJ the ti>tal csports were 919,136 lb., o( 
a liH^h the Cumpany’s share canie to 699,230 lb. In tlioUnak'KpOTts 
of raw hilk onnifl to 727,535 lb., of which the Ooiiipany expoileil 721,509 lb. 

Kroiii 1857, when iha utLlisation of waste Htlk be^gaii to be uudcrstocid 
and praetteyd in Europe, the exporta af India changei:! their character. 
Th^ laturiis rapidly jiianifestod a deebne in value, iluc largely to die 
growth of the ttaffie iu chioam (waate silk) and oDooanai in pkee of the 
reeleil Btlk of former times. In 11^7-8 the experts of raw silk from India 
wera 2,226,201 Ik, valued at Tk. l,5&,32,290. In IB77^ thi> total tx- 
ports from India won- 1,512,819 Ik, valued at Ha* 70,35.493 ? in 183CH 
they were 551,000 lb. reeled silk, plus 788,000 lb. waste silk arid dHuam, 
valued at 55 lakhs. Tlius in twenty yean from 1867^, the exports de^ 
dined from a valuation of IJ milliotks to | a tniiUon sterling. In 1900-1 
the figures were 560,000 lb. reeled and 1,031,000 Ih. waste, with a total 
value of 51 lakhs. 

RAW StLK. * 

It is not alway's possible to refer the trafEo in Raw Silk to tha two 
important sect ions Wilii and Domesticated, but wbero this can be done, 
the pmportiotl wMch the former beam to tlie total will be exemplified. 

Export A . —The following table exhibits the Forcigii Exports for the 
past seven years, arranged under the three chief clashes, viz. Reeled Silk, 
Chasam or Waste, and Cocoons. _____ 
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TRAFFIC IN RAW BILK 

Of tliciw aitioutita, the Wild weia oa follows Iti 1900^1, the B-t-i wa.i 

exports t>^ reeli>d wild ailk» were lb. j in 10^384 lb, ■ in 

m2r-^, lb. ; in im-4, 10,434 lb. ; in 1304-5. 19.^37 lb., in 1905-6. 

20,901 lb.; nntl til 1 900-7, 23.3£i0 lb. The tmlHc In Tiwted wilil ullk b&s 
tliUfi thiiTtuiited very j(Ti?j|tly. Of ur wantc, thc^ ^rivnii are wu.i 

much hi|^bcr. uikI aeciii to biiirc been on tlie whole iuom^rtisinKt thou;^b in 
1904-5 a shriiikai^ orciirml. The figunis were in IQOQ-I, 44Tr4SH lb.; 
ill 130U2. 432J13 lb.; m 1902-3,020,977 lb. ; in 190 . 3 - 4 , 72j.r>i5 lb.; 

1904- 5, 350,544 lb.; in 1905-0, 6:14.595 lb.; and iu 1000-T. 403.440 lb. 

So also the traffic iit f:<?ei>ons aecntit to have inarkml Uii e.Tpantiion, though 
n shiinkiLj^p gceurroil in 1905-0. Let it be nhiiUirviHl, hewever, the exports 

ijf thia i]Atnrn ate nlmcut entirLdy wihl oiMminfl. The returns of wiki wui cbara^ 
ccicoi>nH cxportiii were in 1900-1, 13,976 Jb,; in 1301-2^ 32,910 Ik : in 
mS2-5. 53.125 lb.; in 19034, &7,952 Ik: in 1904-5, 80,540 Ik; in 

1905- 0, 40,725 lb, ; utieI in 1905-7, 30^31!^ Ib. : w'hieb hjeunvi. it will Iw 
Jieen, leave vety small bfllant'ei^ aniiiiully that have to he ui^untwl lur 
m bfiln^ flaunt tirated cocooha. 

I'uminp^ to the pninneud traniUktinns, it tilay Ije poiiitet! out lliat 
prai tirrtlly t\w whole i^f the reeled silk ciport^fd from Zialin ^oi-a from 
Bengal. Of the chatam, it may he tmd that two-thiids gu from Bengal 
and nnc4bini from Mmlra^, the other provinces contributing negligible MiJrw. 
quantities. So also of thr trafhe in eoouona, two4biiiirt jp from Heugul 
and ouc-tbihl froin Madr&a. Thii^ it w41l be seen the exports from the 
province of Bengal ate by far the moKt important,, since, us a ^lle^ they 
amount to three-fourttu! of the total . Folio wing Bengal come the 
iiiklraij ports, which usually contribute from a fifth to a fourth of 
the total foreign OAports. As manifested by the return* of railborne 
traffic, tbesc Madras exports must be Mysore silk carried to the u^mk, 

port towns by rail^ and then exported to foreign eouutri'i^. But if any¬ 
thing, the Madras traffic seems to be dccliniug^ while the exports from 
Bombay are expanding. In 1900-1 the Bombay export* stood ftt rfonatwy* 
10,091 ]b.^ while in f 900-7 they bad expanded to 233,771 Ib. From the 
returns of railbome tttiffic+ the mw sitk that drains into Bombay town 
(from which the foreign ejtport* are largely made) appears to be titainly 
PanjAb silk, or ailk conveyed into the Pai^jib across its land frontier fwijifc. 
^louhtless to some extent Kashmir silk- Of these foreign exporta about 
three-fourths go to France and spproxiTnatcly onedomth to the United 
Kingdom. 

fniport^r. —Perhapa tha mi^t significant feature of th» aapert of importa. 
IrKiia's foreign silk traflc ib the circumstance thut morri raw' (rceJefl) silk ui^^tssk. 
is imported by Bombay and Btirtns than is exported by BengaL The 
figuTiPS for the vears 1900-7 have been :—mOlkl, 2,535,377 Ib., valued 
at IK 1,01,69,402; in 1301-2, 2.128^483 lb., valued at Es. 80,36,200; 
in 1902-3, 1,639,189 Ik, \-alued at JU. 5546,149 ; in 1903-4.1,514,315 Ik, 
valued at Ra. 59,29,527 ; Ln 190445,1,853 J09 !b., valued at Ri. 73,41,121; 
in 1905-fl. 1.645,696 lb., valued at R*. 71,19,019; and in 1306-T, 

1+422,467 lb., valued lit Rf. 56,80,273. Of these quantities prnct.ically 

the whole comes from China and the Straits, the former furnishing about ptwCWwi ui 

four-fifths of the supply. It has often been pointed out that tbi* large 

import tnule is mainly a consequence of the cheap l^ighta by the return 

epimu steamers to Bombay. But there would seem no iloubt that Ben^l 

for a DOfitUTy or more had faded to meet the demajids of Western India. 
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IKDIAN SILO 

The Bombay demand waa^ bewever^ the incentive for the Gujafati itlk 
laercli&ntA and weavers permeating the whole of TmiSa and fonnlng the 
colonics that exf^t to-day all oi-er the chief ailk-produclng loealitics of 
the Empire. It ia needleasu therefore,, to add that out of the imports, 
Bombay takca by for the major portion, only about oDo-aeventh going 
to Bnnna^ while the other provincea take practically no share in these 
importa. 

Thue while Bengal ia the great producing pTovineOp Bombay ia the 
chief diatiibuting centre. By rail and ri^^er the Chinese silka brought to 
Western India are carried not only throngh the Presidency of Bombay, 
but very largely to the Panj4b and even to the United Provmcea, Hence 
it may be aaid that while Bengal ia the chief producing province, the 
Fanjilb la the chief conauming province of India, 

only remaina to briefly indicate the re-export tradei 
practically the whole of which goes from Bombay^ and ia, in conjsequenM^ 
Ohinesc aiik. The quaotitlea of foreign silk ra-eiported during the period 
of 1900-7 were as follows :—1900'L 97,519 Ib,^, valued at Bs, 1,S9,475: 
190H-2, 59,&41 lb,* valued at Bs, 146 h 2«5 ^ 1902-^. 85,249 lb,, valued at 
Rs, 1,62,279 ; 1903^, 66,131 lb., valued at Ba. 1.40,828 ; 1904-5* 64.522 
lb„ i-alued at Ba. 1,48,729 i 1905-6, 69,530 lb„ valued at Rs, 1,35,045 ; 
and in 1906-7, 105,263 lb,, valuad at Rs. 3*78,850+ These te-expnrta go 
tnainly to the United Kingdom and Arabia^ 

MA^^VFACTUmO SttK. 

Repealed reference has been made to G. Alukerji {Monog^ 
Silk F<^nics cf Beng., 45-82) i his chapter on fabrics wiU be found 
to give evozy possible detail regardiug the rise and present position of 
the Indian indue tr)', the claaa ol goods manufacture ^ and the eiteat 
of the trade. He mentiona, for caample, the Hurshidabad ailk maou- 
factureri turning out manv dlfh^reiit claosea of goods, ^nch as gow’U- 
pieces, eortiJIr* stlk-tnushiia* LandkereliJefa^ nw/Aas* imiUitLon silk, 

etc. The Iwt mentioned was specially introduced by MtiJcerji huuself 
as a reliel measure, but the eucoesa attained has given rise to a hope that 
under a fostering care the silJc'Vi'eaving industry' of Bengal may be 
developed in other dirBetions also," Speaking of tho ct?n(iAr* Hukerji 
observes that these are the cheapest silk fabrics- which forni the staple* 
of export to Europe, where they are tiMil mainly for lining purpose*^ 
CorsAr ate generally woven T yards by 1 yard, and sold ata rupee (— fr- Id.) 
per square yard. They arc made out ol unbleached and luitwLited 
threadj and bleached in the piece after they are woveiti CoroA# axe ahio 
woven 10 yards by 42 inches, like ordinary gowji-piscea. and woni as 
#tfm by widows. Like gown-pieces* corafts are valued by the mmaper 
of w^oTp threads [called ffftdnd). 2.^)0 warp threads per yard niaking 
the best gowu-pieccs and oonafts, while 1,200 or 1,000 warp threads 
yard moke the poorest gown-pieew and dUfafts, The price of 
varies from 6 annas to Ks. 1-8 per square yard.^^ In the n/ rroos 

o/ Br^^ft India ( 1904 - 5 + 38 ). the statement ocentn : “ The expo^ 
steadily diminish^ during the last five years* the decrease coinpared with 
i903-4^bejiig 12 per cent,, and wbat was onoft a trade of some impoitai^ 
is rapidly approaching iuri gnlficanceJ^ This haa referenco mainly to the 
deebne in the exports of cofoA silks* in which there seems some prwp^t 
of a revivoL But at pnaeut the exports ffom India are ‘ chiciiy 
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importing centre^Is Bombajp which takes almost thi^-fourths^ the 
balanc-e going chiefly to Burma. Reviewing the tra^e returns for 1^0^, 
RDbeitsou Trade f?/ Ind.^ IT) says; Piece goo^la ot purt 

Bilk are chieBy of Cbinese and Japauese make, the latter preilominating, 
and jointly (ineludi^ re-exporta Irom the Straits Settlementa) they 
amounted to IS'3 milLiou yu^p sulued at 102 lakhs, out of a total ol 
IS'O million yards, valued at 124^} lakhs. The value of the ailk goods 
mixod with other materials, 42'S lakhs^^ ie 20 per rent, greater than in 
1903-4. There is alao an adAmneo of 25'8 per cent+ in other aorts,^ of 
which the value rose by 5P7 per cent, to 42’'D lakhs. This indudefl 
warp and yarn of Italian &ilk imported into Bombay for hand-weaving." 
The expansion of the imports in mixed silk and other textiles and in 
thfeadp warp and yarn, le therefore a highly significant feature of the 
modem silk trafBe that gives a useful hint as to the demande of the 
hand-looni workers. 

f^e^export !^—Have hccil incrcaaing in recent yenre, and in 1961-5 
were not lor behind the exports in value. The figures for the period 
diseuBsefi were os follows :—1900-L Ra- &h 33,74& ; 1901-2, Es. 6,72,841 , 
1902-3, Rs.7,33,hl9; 1903-4, Its. 6,98.160; 1904^, Is. 6,01,942 j 

1905- 6^ Rs, 6,47,797 ; and 1906-7, R^. C,77,6B3, Bombay exports practi¬ 
cally the whole amount^ and the ehiei markets for these re-exported goods 
appear to be Natal, Arabia, British East Africa, Cape Colony and Peraia. 

Trsnjs^fraittiitr Trnde .—Turning from the foreign to the Trans-frontier 
land trade, the returns may similarly be indicated under exports and 
imports of raw and of niauiifactii^d Bilks. Of Raw.—T he exports 
during indent y^ara have been as follows :—l904--6, 199 owt.* valued at 
Ra. 8&,Z33; 190M, 190 cwt., valuiid at Rs. 93,586; 1906-7, 94 cwt., 
valued at Es, 51,175. The chief markets are the ^uth Shan States, 
Bhutan and Korth-Eust Alghauistau. The imports during the flame period 
have been1904^5, 2,960 cwt., vatmsd at Rs. 19,98,484 ; 1900-6, 4,121 
cwt., vdued at Rs. 29,37,592 ; 1906-7, 4,165 cwt., i^alued at Rs. 30.88,935- 
Kiaj^bn-iir and Weatum China supply pTautioallv ike whole amount.. Qw 
SlAXCFAtTUtLEs.—The following are the returns of re-exported silk 
goods :™ 1904-5, 667 cwt., valued at Ra. 8,97,079 ; 1905-^, 710 cwt., 
valued at Rs. 841p58I v 1906-7, 969 cw't., valued at Rs. 9^36^406. The 
chi^l markets are the South Shan States, North Siam, North Shan StatcSi 
South Siam and Tlbet^ The imports for the Bame period were :—1904-5^ 
196 ewt.j valued at Rs. 4,72,833 ; 1005-6, 445 valued at Rs. 7^33,319 ; 

1906- 7, 250 cwt., valued at Rb. 5,OL206. The largest quantities come 
frun:i North and South Siam and the ^uth Shan States. 


d:e.p., 

vi^ pt. 
S53-T4. 


E^g-plant^ 

BriuJaL 


SOLANIJM. Unn- ; FL Br. /ltd., iv,, 22SM7 ^ Proin, IkA^^ Pkfdt, 
1903^ 11., 743-T; Solanacuas. A genus of BlmibSj herbs or sniall trees, 
compTuIng numerous specieB of economio Importanee-ti fluch as the 
hnnjal and the potato. 

Shi MelQngferiAt Linn* The Egg-plant^ Brinjal^ ho^u, bhnifda, 
hrinjaL barffiini^ luaAofi hinpidi^ wan^an^ cenj^an, vangCy JttdAirclai, 

fAiri Muii^, JLuyi^ hadnikait irorn^, etc. Introduced inio 

Iniiia and iiow extcuAivel^ cultivated. Du CsudoUe considers it ia a 
native of Asia (not America^ and other botaniatB hove viewed it ^ 
Arabian. There arc many ^-eiy distiuot forms or tacee difltjnguished by 
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the B^pD and dolour of the fruit, egg-Bhaped to m elongated or e™ 
eyltndnoal, while ia eolour it mugEsa from white through yeUow to red 
and even dark puipli^ None are eaten in the freeh state but are cooked 
as yagetable^^ 

Cn/t/iar/on,—The BeedB ara sown, at the beginning of the raum 
and the plants put out at the diatauco of a foot and a half apart. 
They come into season ia Angust or Beptember and bear till tbe end 
of the cold wcatLor, certain varieties Tiolding till Jane and in Madras 
right through euminor to October. In the Buburti^ of ColEMitta^ ^nibay and 
Madras, in other wordfl,in the vieinitT of large to^Tia, the is culti- 

yat^ as a field crop* Full aocouhtB of cultivation have recently beBn 
giveu by Mukcrji and Roy for Bengal, and by MoUkon for Bombay, Tho 
latter Btate^ that the varieties with purpb fruits grow into muoh-bmnchcKl 
shruba about 3 feet high. "The amalbfruited forma nre not so tall. The 
field ^'arietisfl, he furthar adds, have prickles. The crop h grown chiefly 
in Gujarat, especially in the ^orm!u or hemr garden lands of Kaim an^ 
Baroda. Tlie crop Is obtamed from transplanted seecllings. The sewb 
bed is carefully prepared in May^ and the young plants are ready for 
transplaotation in mx weeks or two months. The field into whieh they aro 
tTansierred is prepared m for ohilHsB, ploughed two or throe times and 
thfin harrow^i till a fine tilth bt obtained. !^fore the first plough ing, a 
dressing is given of pot lesa than tons old lanit'vard manure per aerOr 
The BMdlings are planted two together in rows, 2^ to 3 J feet apart in both 
mroctions. When well established they shonhl be earthed up, before 
which H top^fressing of 5G0 lb. of nitro or 1,000 Ik of caator-iako placed 
round the plants w^ be found very bencficiaL Beds for irrigation and 
^tering are arranged as in the case of ehillies MoElison 

gtvei a table showing the yields cost of culth'ation.&nd value of outturn 
per acre under fairly high-class etdtivation. The table shows that nitre 
M a top-dres^ni; has a remarkable effect on the crop. W^ith a manure of 
dried fiflb and nitre, at the rate of 1,451 Ih. fish and 433 lb. nitre per acre, 
the outtum was found to be 16^322 Ik^ cost of cultivation Ba. 15S-6,Bnd 
value of outturn R«. 32l5-s5 per acre. 

Tri BengfiJ, acoording to Mukerji, the seed is sown at the end of March 
er early in May. The field to which the seedlings are traits fcrrccl is pre- 

K red in December or January end should be ready for planting in May- 
i& plants begin to bear in August. A variety^ Iroown as hiU is 

MWii in Septomber and October ; the seedlings are transplanted, in October 
or November and the plants bear from February to June. Ho esti- 
tho cost of cultivation at Ra. 60-S per aero^ and with an outturn 
of 150 maundfl per flkCTei worth Rs. 90^ the net profit would amount to about 
30 per licre. Roy puts thia matter more pointedly. There aro two 
principal varieties^ he says—fl) the winter and (2) the spring. The 
fin^t hrinjaU are known as and mihfro JtssAi, WTien grown ss a 

^ring crop bn'njal follows dus paddy or jute. But where the min fall is 
heavy it Is grown in the rabi season. 

are much sateu by the Nativea whenever pracurabie,^ 
^d by ths Enropcans during the early summer months, when other 
vegctableg ans not available* The Nativea two them fa) in earHes; (5) 
roafited in hotasheB and mashed with salt:i onionSp chillies, and lims-juice 
Or muitard-uii; (c) out into bIr cs and fried in oil; and (rf) pickled whiie 
young and tender with mtwtardH^tl, chillies, salt, ete. By Europeans they 
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are nsQaiJy preparod hy being hall boikdp iutefior i^Q|ied out and 
tuoahed with pepper^ salt and batter, thou replocod and bakt^L 

[aA Bontiiifi, Rut. Nai. rt J(U4. Or., ici Fi^, Ind. Utri. n NaL 

*t Jkled,, Jft68, of Tarffwmi-T&si^M, in Han. Soi., 

1855^ 1^0-1 : ^ Can^lilo, 9n^. Oidl. FUmU, ISSi, 287: BurtU, 

LoSardoffa, IfiOO, pk. i., 75-6 ; Bmicrjea^ CitU^l\ 1893, 107-8 : Hisfwy. 

Econ. <7htna, 1893, SO ^ MuHerji, Mandbo^k JjmT. J 901, 343-8 j MollidOEk, 

Textito^ /sk/. Awi , 1001. iO.. 290-11 : Wotulren*^, RaM. m Ind , 1903, 199 ^ 
(«KLCnwk«^ 1003, llS-Oi Hoflie, Pw o/ iSfu'fiA'uflft, 1304, 
No. St 15 ; Fimunger., Man. CTnfid. /nd". {(d. Catiieraa), 1904, JWI; Jorotp Le* PL 
dan* LMnJv?.. 19W, li t SM : of Btn^, im 136-41.] 

Si tubeposum» Linn. The Potato, al^t hilaii uiw* 
h'hngUi utalatf ^dda^ etc. 

Witli refereuce to the iiniigcnoiifl habitat of the potato^ Dc Candolle 
(J,rr 45-53) states that thoonJy locality in which a species is luatid reoilj 
wild^ that ooijJd bo accepted as representing the cultivated plant, is CbJli^ 
but that it is very doubtfui whether Its mtumi home aiten^ to Peru and 
New Gmiioda. According to Baker {Joufw. Linn. Soe.^ xz., 4B9J, howeverp 
undoubted loruis ol -V# have been found Wild in Lima aud ia 

New Glrafioda also, but the plant Is e%"erywhero one which occurs at a 
comparatively high altitude and in a dry climatOp and is met with nowhere 
in the near neighbourhood ol the coast. It is proved beyond douht that 
at the time of tho discovery of Ariieiica the cultivation of the potato yras 
practised with every appearanco of ancient usage in tbo temperate regions 
extending from Chili to New Oranada (Asc Gray, Sc$ 0 ^L /^apcr#p jSS9, 
i., 3IT). In Europe it was introduced at some period between 15^ and 
15S3, first into SSpain^ thence to Portugal, Italy, France, Belgi^um aad 
Germany. It had reached Ireland in 1565 or ISSfi (Boz^, HiiL tie Eh 
P omme efo Tmt, Paris, 1898}. The first raention ol it in connection with 
India app^rois in T€rry'B account of th-e banquet at Ajmlr given by Ai^ph 
Chan to Sir Thomas Roe in 1S15 B. Zitd., 1^7). Fryer tl<)T5, 

Nm Atx. E. I fid. and Fers. (ed. 1696), 104, 1T&} describes the gaidecm of 
Surat and the Ksjudtak as containing among other vegetshlea triajoie 
and potatoes. It would thus appear that within a remarkably short 
interval, after the discov'ery of the potato in America^ it had becTi 
convoyed to India and was apparently at once taken up by the better- 
class Muhamniadanfi as a desirable addition to the ordinary articles 
of diet. 

CULTSVATfOiy^ —T^^-day, it may he said to he culthiLted more or 
in oil parts of India. The methods puisuod will, thecefore^ bo now brieHv 
indicated under provincial headingis :— 

Be/igaT—The chief potAfo-gTOwing diitriots are Hnghli, Bardwan* 
Rangpur, Jolpaigun and Darjeeling. Full accounts have recently 
given by Mukerji and Roy^ as also in the pubhcations of the Bengal Agri¬ 
cultural Department. Various kinds of the tuber are grown, of which the 
Fatna^ Nairii T*l, and Ohermpunji are tu^fc known and most highly v^iiea+ 
A loose soil such as sandy loom is preferred. The crop roquire* moisturSi 
but water must not be allowed to Settle about the tubers. In rotaEion it 
may foliaw ifwfi poddy or jute, but is ofton grown year after year without 
an intervening exop, eeipocially in the vicinity of large markets, tho fertility 
being preserved by high manuring. Provioiis to planting the loud is 
pared by numerous ploughinp and is thomughly pul verified. 5launm, 
preferably cow>dung at the rate of 240 niannds per acre, or caator-coJee 


m2S 
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CiUtivati&n 

at tho mtfl of 20 ni^DTidi per avr«, should be spread on the ground after 
the first Few plon^hirigs and thoroughly mijrwJ with the jwii. The field 
is then divided into sectiaiw by water-ehannels and laid out in ridges and 
fun'fjwFi, Seta eonaiatiiig of entire tubere or portions with two or three 
** eyes •' aits planted along the ridges, 9 to 12 inches apart in a aingle or 
double row. Esperiiuenta at the Sibpur Farm showed that the average 
outturn per acre from double rows was about 9^500 tb.^ and from aingle ndj. 
rowH abdtit 7,300 lb. Planting the seta ahoDld not orriinanly take placn 
in the plalna before October. Between planting and harvesting, the erop 
should be watered if necessary^ but not in excess, the earth stirred and 
weeded and heaped up several times wnnd the base of the growing plants. 

Harvest takes place from I5th January to 15th hfarcb. Muknrji estimates 
tho cost of cultivation at Rfl* 170 per acre and the outturn; at 150 inaunds ccpl 
valued at Es. 225, giving a net profit oi about Ra. 50. 

[Cf/. Ghoehiit P^SfMio an/i IH CuiL^ Jaum. A^.-Hoirt. /iwL, 1S7U pL ii., 

2PC-3<je: Bjuu. ISftO, pt. i., 74-^: Bivi^rjei, A^\ 

1J3U3, leS-lO; Admin^ 16-7 J Mutsrji, Hanf^fr&k /mf. 

]90L| SSO—iU ; Rey^^ tOOC, 113—9; jtnn. Rtpf*. ^J4^nd 

mwi Agrir; .tyri. Btag. BidLi, 199^ No. S; Exper. Farjjt Rfpt^. 

Bardit^cn, lllOrt-C^ 33-40-) 

.A attain.—Potatoes are cxteniivilj grown on the higher slopes ohioRy ABsanu 
in the Khaaia hills, and in lower land which has been well drain-^. In the 
Oa^tcr of Agsatn (1905, 75-4), which deals with the KhasiaT Jaiutia* 

Garo and Lusbai hilla,^ it is stated that the crop was first introduced in i^LiraJueuim, 

l!^ by Mr. David Eliott and in 1831-2 the export of potatoea from tbo 

province reached 127,000 maunds. Five years later, however, the tuber 

wftfl attacked by disease and in 1887-8 the CJrport fell to 42,000 nsaundB* 

and in IS^S-IDOO hail decirea^ to 5,000 maunds. A change then came, 

due to the introduction in 1827 of tho Naini Tai potato, and in 1903-4 

the eiportg reached 61,000 maunds. Two crops are miaefl: “ Tho first T*u Ctrtpi. 

is sown in Januar}' and February, and la gathered in Juno and July ; the 

second is sown in July and August and la han^ted in November and 

DoceinbETr” [Cf. Ind. iTford., Sept. 29, 1898, 429-30; Eepig, Dcpl, Land 

ffec. find ; j'lyrV, Dept. Assam BulL^ 1904, No. 10, 5-7^] 

(JnHcd Pfovinees of Agra sod Oudh .—The potato b said to flourish Cr. Prov. 

Well in the hills at Nmni Tab Almora, Paori Xohygat^ and be^'ond Mussourie 
and (Uso in the plains. Onthie and Fuller (Fis^ and Gardea Crops., pt. iii., 

15-6) state that eultivation is conduct^ on the European method, and 
differs in no material rcspoct from that doEcrihoiii above for Bengal. Two 
huiidred maunds is stated to bo no cxtnaordinuiy onttnnn but the ctiltiva- vmii. 
tinn is very expensive, “The eyes are plan^ in November and the 
potatoE^ are ready for digging np in February. They are sold in the 
bazar at the rate of 12 anuas to one rupH and four anruis per maund."' 

On the authority of the late ^Ir. Gollan, it la abo stated that the beat 
tiuie to sow the acclimatised varieties is from the middle of September ^™sini^ 

Co the middle of October^ and that the hi] I kinds and thim iinport-ed from 
Europe must he sown later. Water is freely given during growth, but tho 
quantity ia reduced when tho leaves begin to turn ydJow. If the soil is 
tiatni^Uy rich, manure is not essential, Unt in the pl^na manure is always Huqrl 
given.” 

In recent years thrt^) ^larieties have been experimented with at the Tisam (tmiL, 
Cawnpore Farm, vds. the SladraFii white^^ country red, and hill variety* 

In the report for 1903-4 it is statisd that the average outturn for six years 
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of MacJfBfli Atki hiil vikTiii^tiGfl amount^l to t3,&27 lb. and S,546 lb. 
tivp!y+ wbile the AVemgc for five y«&r» for mirntry r«d amounted to 13419 
lb. [(7/. NdtiJI, ©w#. iWip IT., 4d j 190^4, 50, 05^ 150, etc*; 

CawjiOTc ETper. Farm (fleveml yfeare].} 

Boi7tbM ^\—Tbc potato is grown to a small extent on garden lands in 
all parts of the Presidency. Tbo ebief cuitiTation, howerer, is in the 
Poona district, wbich, according to Molliaon, claims 75 per cent, of the total 
areop. The following is tbe metbod of cultivation wticb he says is there 
pmsned:—The soil is mixed black, anti the field usuaLIj fallowed during 
tbo rains. The land is ploughed two or three times between Jime and 
deptemher and fatna-vard znannm, 15 to 20 tons per acre, applied bebre 
the third ploughing. The crop is planted in October. Tubera of mediuEn 
aiKC aru Beleotod for sots, and 900 lb* to 1400 lb, of potatoes furnish set? 
sufficient to plant an acre. The tubers are each cut into three or four 
piecea and are planted T to S inches apart, in fiirmws 9 to 10 inches ^staat. 
The crop must bo weeded and irrigation given every eight days. In 
March the haulnis begin to wither and turn hrown^ and water is now 
withheld for a fortnight or three weeks. When gathering the crop, the 
potatoes are expoused by ploughing, first along the row's, then ocrca 
According to Mollison, an avorago crop in Poona tasted by himself gave an 
oTittttni of 10,230 Jb. per acre, worth Ea.201. Tbe cost of eultivatioo, 
estimated for the Surat dhitrict^ia stated to be Es. 130-@ per acre, and an 
nverage outturn of about 12,000 lb. to be worth Rs. 200 (at wbolesab 
rate of CO lb. per rupee). [Cf. C'rop jfc'iper. Reps.; /Tepto* Dep, Zand 
Rec. and 4yri.; Exper. Farm ffepirf. Poona ; Mollioon, Tez^wi Ind. 
.1^., 1901, liL, 200-6.] 

It is much to bo regrotted that no sort of statistical information 
i-an be ftimished regarding the extent of cultivation of potatoes nor the 
magnitude of the traffic in these tubara throughout India. As already 
luentioned, within acceas of the great markets of the plains it is customary 
to find large plots of snitable land thrown under the crop, during the season 
of the Tear that iiiny be suitable. And on the bilU the culti’^iitioii is even 
more extensivop such as on the Khasia and Oato hills, and the Bjnialays 
at iJai^eeling* Nepal, Garhwal. Kuniaofi, Simla^ KangTSt KuJlu and 
Kashmir. So also on the tableland and lower hills of the ccnttal tracts of 
Indio, sucb aa the NTlgiri hills. Bangalore^ etc., oitetLEive potato cultiva'^ 
tion exista, the pixjduce being largely exported to the pkiiii!. 

As an article of food, potatoes are now valued by all classes, especisliT 
the Hindus on days when forbidden the use of grain. At first potatoes 
were eaten by the Muhammadans and Europeans only, but for som* years 
pact they have got into universal usage, and it is now no uncnnunofl cir¬ 
cumstance to find cooked potatoes oificred for sale at reffcabment stallsi 
in various cold preparations, to be eatou along with ao-called sweetmeats 
that form the midday meal of the ci^ commnaitieSp Ths dried small 
tubers arc also a common adultemnt for the more expensivs 
tatoes ate also fairly extensively cmployerl both in the manufacture m 
starch and in the distillation of a^ohoL Idgon Barhadas^ 1657, 31) 
flpoaka of tho beverage cahed moMne being made from potatoes- The 
knowledge of their poosibls employment in dJatillatiou is thus by 
nieans a recent discovery* 

The following are the returns of tho wholesale pricea per rnaund (&2 Ibr) 
of potato^ in Calcutta during Xanuary of the yeani 1900-6 1900p Ra. 2 1 
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SPECIES AND VARIETIES vuloabb 

, Or«at Sltlot 

1901, R».2-8: 1902. Rs. 1-10; 190S. Ra.H; 1904, Rs, I-l: 1905, 

Rg. 2-3-9; 1906. Ra. 3-4^. 

[<?/. Evelyn. ISIO, H,, SM; VVrij^t. AfeiwinV#, IfiM. 318-31 j 

BentliATrk, J?ep. e/ rorTiani-lliuzeAi, in Jeum, J/orf. AV„ 1356^ iK., IdO^O; 

P* Candolle, Orig, Cult. Plains. JSfM, 45: Aba Gni 3 ’, Stismi, Poptrs. ISSB^ i., 

317 f Soere. Palala Cult., ISDl } Bnialny. Agri. Lsig.. l«l)5, Np. 3tl, 271-0 : J/on. 
ef Potalos*, Jaum. Seard aj Agri., Sent. 1899, vi„ 10U-73; Jima 1900. %-ii., 

^7: IWl, viL, 428-541 Thoriw, Diet. Affl, CA«m., llKM), iii., 571, 587: 

Pnpar. aiut Ott of Dried Pttatims, Board of Trade Joum, euppL. July 9, 1903, 

77-liO: Woodruiw, Card, tn t»d„ IB03, 3U7; Fiimini^ar, .Van, Cord'. Ini. fad, 

Cnmaran}, 1901, 155-0: Cpvpntry, Potato Cull., in Agri. Joum. Ind., IDOO, i., 

I>(, iii., 303-3; hul. Potatoes for London, in AgH. Joum. Ind.. 1900. i., pt, L, 7&-90 f 
Butler, Spras/ing of Potatoes, in Agri. Jonm. Ind., 1907, ii.. pt.95,] For m\w3- 
VKfpitiil rBfluIbi CQfKiyt HfunLUBek Tech, Pntd. jU'intoB ftjid Bnfbnr, 

tratua.jp mi, 37^ 

SOItGHtJMv A genus of which em- D.E.p, 

brakes severflj u^fij] apeticA, as, foF exampl^y the importunt nulkt /t«ir vf.* pL liL, 
—fli oeteab which, aft-er rice, is perhaps the moat valuable singie article 
of food m lucliA. The present brief review of information \iiay there- 
foits commence with a botanictil statement of -SwiY/AffM# the 

plant from which the cultivated s, (/udr) lb believed to have 

originatod^ [C/. Watt, iJrTri. 1906, No. &,] 

S. hsl«peaSB,Pirff. ; oindropoffWi luihj^ Brot .; Pram^Berl^, PlanU, 1003* Jotmaoii 

j A. Sor^ffume *ubtp. Hackfi^ in iSfip, Qroea 

50J ; A. (mh^mr holrpm^i*, FL Br. Ind.s viL.^ 1^2 ; Di.ifh.te, Fodd, 

C/rau^ Ind.e iSAS, 40-4 ;; Lilboa, 74^ The JflhnJWti Grua^ 

^h* Grant o4e-, fconS* fcrtlAcim, jbdJif-jnHcAa, ffoUa^jari, padda-}a2£aoadK |i»Ji- 
y<mu, bikhotida^ etc, A tall perttifiMfcl iztom, ootamoa througiwut In^lEii 

aiid Biirtiin Da cultivated and uncuJtivati^ kntkt TliWi? wo two forma ™t with 
in iKuhm which were tmted by Roxburgh m nprirato apedn but exliibat^i tbui 
In the Flora o/ litdu j— 

VsT. ganuilia (Jitdropp^tin nti^i'o^rua^ Liltro* incnticiim Hartu# 

and bAon^ os vunriiioiilar Eumm tor thii pLoiil:, 

d' Var. efliua Coxbm^ (non J^nndJi According te Roxburgh, this 

lx tho plant denoted by the oacneB bdid-oiucAo, gadi^faim.^ Ho eayo it growx in 
hedgm, banks of waLercouraeS and on land lately cultivated. 

It u canoddDml a good fodder gnm betli for grazing and for hay, hut ia held Po4tniiMu. 
to have froqumtl}' Jpoisoneui altor-e^Dcte, npeciLail}'' if cqLtcn whim LOo young 
or when iituntoi.i by ifrought. In many parfa of India it |a beJieved to bo in juriotia 
tiU after tile raiiun Tlie muno ttSAonda, givon to hmir^i^umr m certaia moun- 
tainnua eountiieii^ may be futcrLilod to dunofo its avdi reputaGoik. Hio ifmin im Gixb. 
uften ooliocted juid CDlen, thoUglil tlio plant Heme no where to be Mpocially cul¬ 
tivated. Uanditou, for example, speaks of a kind of broad being mode from it 
in RajninluLL and Tod Cffci/(urhoa> 170) tnmtions tho fw»d betng eeUfectedH. 
mixeil with hdfr<m otid rnten by the poonw cIunwa in Bikaziir. Sly. Esmi^ 

Proti^hi R£Muf$n(f Piant*, in dgriv JourrU ind,, IE107* iL* pt. ii-* 163.J 

S* vulg^re, Fers.; Sorghum, Linn., Spr PL, 1763^ 1047; Groat 

Andropotjetn S(*rgAum, BroL ; Ilaicuf Surghum, Faiab., FL Ind,, L., iSOD; A, Millets 
Smghum, Ptaiitj Beng. PlantM, 1204, ii.; j4. Sorghum, tuhsp. Eoiipm, Ii<ntJxL 
in BCe, Monog, vi,r S05 | fL Br, Ind^, vii,, 1A3. The Indian 

or Great MiUetj Guinea Corii+ Turkish _^^Illet, etc.p fudr, O'otMr), jondh^a, 
c^eiri (stalks phag, Jb^n^a, sAd^iip sirnif^K cAoibin, jcnna^ 

g^ngara, pgoittig^ etc. A tall, handsome gmaSr cultivated throughout 
lutlia lini^B very remote times. 

Though botanists are agreed that the judr ib derived from S. fiftFrjfrajtr ridritKrtiM. 
it haa heon dispensed hy ciiltivatSou to latitodea cousidemhly to the north 
and south of its indigenoun habitat. In most coiintriea it is ooJtivatod 
between, latitodos 46® N. and 35® S.—tho area of eottorL In ludiji and 
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Africn it ie of greltost value in tlie upland t™t^ between latitiidea 16® 
and 30^. In warm&r^ mnieter regionsr aa in Bengal in large portions of 
Moilraa, in Lower Burma, and iu C4jlon it harttlv ranks as an Important 
eercal, since in these fegions the grain ripens but indiBcreutJy. 

Klmtoiy,—According to rrocko oTMi jlffTi. G^oH.t 130 ; also hw 

efMtion of ltM)3p tJto woiti juAr Iim bMin derived trom tbm 

Hoimkril i^va-^rkdra or alsdHi, whirh meaUi “of the nntnre of barby." I>iJtt 
354) inenticm* itad raSrUr-khuma u ite spocliil 

(lent nitrofa. y^ndJb H would boc^Oltte javanAiar joiMiiUf™, &nd SniUly 

yfidfr The Arabic (or, aa it is vjiiienaly wrrtttcri+ dhurra, dhaum, dbura, aLQ.) 
readily heeomsa ?dni and hm been ^aiukriibcd u z\h-na, and is thiui hut a 
VATiant of fuAr. It would B«m pmhabla fhrtt thr> Dorlioit mention at tha name 
diM (ordc^^^ oocuTfl {fith CHROtury a^d.) in Avic^nna'i rofertmeo to the people 
et ZanaiW living very largely on the grain of that nomet Tho Javancee name 
fnir it 10 Tho cAofnffl ia probably nliO the ot tbe ^[alobar 

(Rhoede, Hort. lii., 113. t, 00), It oerUbmJy k the batian at the ^lalayv 

(Rumphiiio, Hgrb. Afab.^ ^04, t, 76)^ 

The origin of the name ^reAuiPi or might 1» expected le ttifoW much 

light on the hiotcry of the crop. Recie ISlOJv fohowed hy Pexton* 

JohnoOm imd meet boledical lexioo[^phjRraT oayP H k Oritf^ntnl word and 
eomoB from tho Indiiin #er£?Ai\ This douhtleae k oiuiAtake, SaXtl>0 no aneh luime 
for it Oidet^ in any Indiiin languiigo^ Komioke and Werner (Hdndb tfcA (Iftrtidc^ 
baue», LbSb, i., £04^3 Lfi) neOm to think that it qaine direct from the Armbie 
darah. The initial letter, on itl pueeing weetward. became eoftened into “th” 
nnd ultiinately into "s." SAdobwk (^uffurpne. dtr Dtui. Kidon.^ ISOD* 49-53) 
and itPOtiy other nuthore ilpoak of it tii the mrdh of the Southern Tvro]. 

Jolift Arduin in hta nofos on Pliiiy (ii., 105, n. 33], published t^53, olawsr™ 
flint firaJingrr fJ^rrrr*>„ J557, 2^3, 869) k rOtpoiuible for the et-attmiont that lii( 
eoirntrymen, the ItaHmoft, called it inu^Mm. Schweinfurth (fimrl o/ Africa, 
1373. S4e) iiajTi lhal Retn« de f'roeetrttiuA about tho year 12t)0 ■ 

ih^ firat author Wlm deHnitely alludes to Howovrr, in the edition* of the 

A^t^uhiifia, dated tf7L IBIW, and IBJS3, mr/iV^ (mif^} UmJ in Ifnlinfl vcruioh* 
jM^‘ita oectir^ b[it not inof^. f'orta ( ViUc^r tie.. 1393, 846), ovoepting Pliny'* 
[ilatejncnt that ihia millet eamo from la«Ua to Italy In the time of ^ oroi, obstv^'a* 
that it wo* callod by tho IcaJiim* H^no. mrfico, or Ho then give* a deri^'a- 

tion of iho last namo from to rise,*'^ in aUudon to its towering nbo^’oaLI 

other loopo. It would oeeiiD thali the word A'orgAatti, fuft it now S3d*ta«. origiliaEed 
in Europe, and k (tnetlj epsakuig the name for the wortn temperate jzrom- 
yielding race* of the piniit, the form* that eompspond wjth I He fobf juAf of TFidLa 
pirrefitly to be doKrioed. 

Few, if any, of the European traveller* in India, whoeo nritinga, a* a niic, 
ore *o fmitfol of hietorlo e^idwioe, make any refermioei la thk grain. Vefi we 
eon have little doubt tllAt it wob eatenaively cultivated in India durblg at loMl 
tJie period of the explorPtion* indicaited. In the _4 m-i-A>i^ari—^ihe Admin^ 
tmtion Report of the Rmpefor AklJiir for the year 15D0—ifji price is ^juotccl m 
a lEfft of ouhimn groin*, and in a further powage (Gladwin, tran*!., ii,, G3] ft i* 
remarked that—i/eienf^ and tiaffra nrs tho grain* ohielly oultiviited in the 
duboh of GuaeratJ^ So again, aponking of Kliondcah {Jiurett, tninsl.t iL, 333)^ 
we ruod—‘Vou'ori fq ehiefly oultivatedt of whick, in «me places, thorn ore ttir» 
cTopa in a ^-ear^ and it* i* m daUenta otiif pleasant to tho taste that it is 

regarded in lha light of a fmit.^^ It **, however, compuratively liUlo groam on 
the Kalnbor eoMt even to tlie preoant day, imd was hardly likely, therefore, ta 
have been seen hy the tradew and tfavaUurit who for th* nioflt port viaitsd t^ 
coast towns- Koemivke, who mtkjntato with De Caadolle, tluit a* a cilUivofM 

f dant it arigmated in .Africa, not Indio, obeOrviM that it probably rsnebod Asia 
ly SDA and not by Umd raulog, a* wn* aften the coae. But if illrtt wato so. wn 
might eapoet to find jt ifiost *xlefisi^"aly cultivtitod near tbc oOdat, wlierma wHm 
wo lirafc Jearn dsflnitoiy aboni it in fftilxa, it ia the Htaplr foot! of tb* pooplo 
who occupy the interior and ulrier tabloland*, not tho wann, moist regjona na^ 
Lho sea. It is, in fact, nwt with appraximataly in regiona whore it* preauiniia 
wild stock hntrpriif^ i* nie*t plontlfuL 

We may, therefore, cancludo that in ah probability the Sansknt psqple^J** 
learned of this groin in India^ but gave themselves vary little cenoam regarding 
it. E^'orything; hawo'Hi'er, fH^iut* to it* having been cultivated in the peninsnl* 
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iwiiiDte And in. oJI piobabiLiiy Hiring of tliD Tbo» tho plant 

prfidiontly m&t with in HiAI counlry havD been Incidly Otiginntcd. [Cf. V*r- 
iGinormiui. Trouell#, 1503-10* in Hakl iv,, 505: />e S^tirp. 

/^iri.p 1545, 201 f l^guuip i>f SHrp. IfiJJS, jj., 559 : Sfitp^ 

Adim. Kov.^ I570p H : l^rwpof Rfr. £fjypt., 1735p J70; FnrkinjBnp 

I^Aiofr. B^L^ 1540, 1137^ 3 ; Hi*ir FL, ifiSHS, in., 100 ; Emyne, Fnd^ 

Hot. PL, 1739^ ii., S3; OronDviua, Fl. Oritnf,^ 1755^ 134; Hoat, Oram. 

1305, iv.p 1.* f. 2: oIh FL Aa^riae.t, 1^127, I., 71 ; Sf-limidlp FL Cap. Vtrd. /iw,* 

1852, 158? MnHiiWp FI Bms., 1333, il., pt. rU-, 270-2; Hehn, KuUurp^. vnd 
EritsMf., 1894, 402-3; I,i(unbrfHdit, Bereft Itand^und F^^rttnr. in Dtut*rh O##.- 
o/nica. 1903, i,. 398-402; Sender, Trap. Agrit., 1003, iil„ 125-14: Jort-I. L^* 

PI dan* L'Antii^., 1904* ii,. 247,] 

FOOD SUPPLY, 

Vsrfetfts unti /7jceff.—Spoakiiig in a very general sense, ttieie arts two Varintlna 
great crops of judr. Of these one ia the MaHf^ wMeh ripens in autumn. Raoen, 
The EkftjaritT ol the kharif fortns would rail under the botanical varieties jeW/f™™. 
hirttfQi\ rvrntiif.H, and proper. They have hsuilIIt compact 

hendfl, the grains are more or less ruimded^ and the floml envelopes almost 
oompktoly glabrous, Tlie second crop is the rahi, or tlmt whjcb ripens SBh'FaciDA. 
in spring. It seeins likely that most of tho raced placed in this poslrian 
wotA; 1 bo found to Jail under the varietiee and 

and to approscimate nearer to A'* hfiie/ff^itse than do those 
of th[? l^hnyif aerieit. They have lax feathery panielna with the grains 
elongated and the doral envelopes often more or less hairy. As a rule 
the best kinds are creamy white (the ejttremily only being darker €oloiircd][ 
and of a pearly lustre. It is oustomary for the grain to be alighily llAttened 
near tbo apex, a peculiarity often mtich increase^l until in some forms it 
become.? almost hooked or even indented* The curved grtdm are generally Qutt^ OnluLi, 
the most highly prizod^ far the purpose of being parched. The glumes 
or envdopoe arc u^iially darker than the grains themaelviDSp and may be 
awned or awnle^s. In some forms the envelopes (chaffy are coloured fiw»i 
and the grain^husk for seed-coat] whiter in others the aesd-coat also is SSSSt, 
uniformly or parti-coloured. Lastly, the doral envelopes may firmly 
embrace and almost adhere to the 3eod^ while in other conditions the 
attachment may be so slight that (as in certain barleys) the gmiri may 
deser^'e the description of being naked, Nmi*4, 

Mollison (Tfxfhco^ Ind. Agri.j iii,, lO-ll) says: “The most notice¬ 
able diffonmees between varieties ore that kMrif^ Le. rain tcops or early E-pij. 
varieties are much more numerou.^ than mhl or late varieties. Early or 
late varieties do best if sown at their approximate seasons, A mbi variety 
may or may not thrive if sown as a min crop. None of the min crop 
Varieties arc likely to succood, if sown in the raht scason,^^ In the ox- 
peri men ts conducted at the farms in tho Bombay Freeldency it was 
established thnt forms of jndr procured from goradu ^ight) soiJs^for ax- M j 
ample, tho.>ie of Kaira and Baroda—could not bo cultivated an tbe black 
cotton soils of the Beccan, Thus tbere would seem no doubt centuries 
of aelacHon and special cultivation have direnUy adapted tbia plant into 
tbe numerous recognisable raoes that exist in India, 

Area and Ylekf. —From the AgrimU^rfd 1900^1 to 1905-6, Araa imd 

this crop is shown as occupying in British India approximately 23 milliDu Tiold, 
seres. To those figures have to be added 2J million acres for the Nativo 
Staton, making the total of some 2^1 million acre^ for all India and Eurma. 

The chief provinces in order of importance Bombay, Alaflras^ Bcrar^ 
theUnitwi Frovinccap Central Frovincas and Panjdb, An almost identlial 
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distribution erafcs in tho N&tivie! States : jtidr b&com«d ]iii|KtrUiit on kiid 
not Inuitd&tod. Out oi the totjil me ntioii'i^, G "siraljor take* tHUBlIy close on 
half, that is, & little over one iDiilion aorea^ This Is folloired hy M^Twta 
with abont hall a Milliou acew, by Kotab State with 350,000, aiid by 
Tonk and Jaipur, having about the mmc acreage betweoti them. 

It ha^t hccii catiniatOil that a yield of fl juaunda (or* say, 500 Ib.) m 
acre might be a safe though probably a low average lor the*crop. To be 
rathe? uuder than over the mark^ tberefofep this would come to au annual 
procliiotion oL say, 5 milliou tons of grain, Mtikcrji Ind, 

Agn.t £54] aayB of jtwfr, " It yieldj a DDuruhing grain about the 

aarae quantity per acre as wheat or rice (SOD lbs.) and ton times aa mqch 
in fud and fodder as ortlinaiy^ cereal crops,” Molllson (f.u. speakiiig 
of the Dcecan khtirif judr^ remarks; An average crop in the Doccan 
will vary, accortling to the quality of soil* from 500 to 900 lb, per acre 
of foi^r And 100 to 200 lb. subordiiietc pulflea with 350 to 450 bundles of 
haahi (fodder). Referring to the Gujarat rsM judr, Sfollbon contmucs : 
” An acre pnoduesa 800 lb. to 1,000 lb. grain and 300 to 400 bundles of 
}:adbi ; each bundle weighs 4 tu 6 lb. The fodder Is usually of ejccclleat 
quality* beca^use the crop stands fairly thick upon the gmund and the 
Stalks are neither inery tall nor very coanse. A rafrt crop in other black 
Boil districts peJda getiemlJy in s fair aeasati 3G0 TOO lb. per acre.^" 
In the Rep(?n of tha E^^perirntTnioJ Farm al ^urai /or 1903, the yield is 
given as L2I3 lb. grain^ by-products 3*B74 Ib.^ the value of the outturn 
Rs. 34-3-1 p and the coat of cultivation Rs, 3(K14 h 0 an acw. These 
returns, aa also Mollison^s figures^ may be accepted aa in accord with the 
numerous crop experiments that have been performed in Bombayp 

tliS^ASMS ANt> /»E5?Ti3,—The Sorghum f^p is axpo«d !o fcuf olucf 4 dwtH 
Gircmiutaae?i^ (1) fungnJ bUj^ht^ j fSj pamsitie OoKwinig pHAnli ; f3) iitfloets 
nndi oth«r al1^mal pe^ h and (4] cliiuAtiq disturbances, Mooiee (TVzfAooJb 
P^ant i>uicam, 21 fiJ pATticriliua nwording kuuE, Much ndvontaijQ rrugtlt 

bo antiripatod from Uio owtcmatlc waamiig of the eced in, hot wbIot (at a 
tcmpOrutiiro of 13:5" to F+), ar in sulnJuitcof copper (I per oent- eolutioiih 
befera bem^j eown. By this procan tio crop woutd be protoctod an^einrt 
erout and bunt. Of the pomflitic flowerinj^ plontA fouzui on ^hiii crop the 
Ctirioua u the hUiiU (iknOHTi in tJio vcruiiciiJAr sa tavlv or 

which ao^ucrCuikefl effecio frighljtnj Imvoc. One or two ponsitio insecia do 
much {ffuch e# tli* lugHr-^barv and ui ophie)* but hirdfl nziiJ (squiirrle 

Jire by for tho moet dfletnicti^. To aaf^iArd the crop, the otoct wAtchn ii 
ffoni ffuinrm to Rcaieefc for *01118 twenty day* before the hnrvHt. For tlua pur¬ 
pose ha UTtil Ilia nAeietantJi ■[( on elevated platfortuA placed at intcr^ilR oil ocCT 
tlio and nuiko ducordont nouoe by twatutg on. ol!d tin-aj or ewet by eiin^ 

■mall vtonn or hordeincd pollota of mud at the fluokn of birda which avEty now 
omi HgAin Htllo on the fldd. The cILruatic d^urbtmHM may ba hriedy Btotod 
ai wont of fain at the propof euKint ejcoawive humidity and tioudy wwithert 
or ‘oimatliimlLj high lemporAittrce. In a furihaf pMograph, whilo dealing wilh 
the produolion of thfe plant u a eource of foddar, fcfCBTOco will ba m*dn to thfl 
ovil reputation of tlic items for beconuiig poisanutUL This pe^:i|jliarity £■ not 
conolont, though it oficn oecum in an epidemic form such os to JuMify beJiaf 
that the germ concemed in tho production of tho pOMOtkOus propcirty » dapandj-iat 
tipon BccidefitaJ climatic OT disaflaa oondjltioiii^ Tha plant ittmtod btw^urt of 
dcflfdoDcy of min la elway« a duigorouB fodder for onttla. A study of the rocan of 

pfont^ more cfitieal than hitherto attempted, nilflht thareforw bo lootod to oi 
likoly to rwult in th» ducovify of forma better iuitod to COTtaiu tmota of ooafiuy 
than thoee at ptcaant grown. On thia oapect MoUioon's partinont ohoervatioft 
may bo givim ham Soma varwtHrii zneturo mucbi mora uuieldy ttion othort- 
It il Uunortont to know whrth viyfkiticfl ivAch niahirity mrluMIt;; bcaouoB 
a partod of ocarcity or fanuua, vaHatiai whEch produoa and fodder in tiw 
laoBit time would ha moot In damAud.*' 
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Ifc may b4 added that Ibd above wbm publjAhdd ApmuJhtril/ 

Maswu^l-LofToy han gi^ieii many uBcfu) paHididor* rea^rding tbe Moth- 
bcrm fquftd nd the Mdizd fmd gorjfhum Jotii'fW /'iti'jLi, L, 

pt. ii.+ Q7-I13 ; alflo 3f«m. £>ipi, A^. Ind., L, No, 2), No one hu iw 

yet, bowevafp wtittfoi a eompLato oooount of Iho daBeaeafl and peata of thil 
mp firm the whole of Indio, but Biah^r {Otpt. Limd ^w. and Affrt. Afad. Hutf,* 
ii.. No* a itiview of the avnikbTo informAiion bo tor rb the 

SotJ^hem l^ealdeQcy ^ rKraeofniML He there deali with the lubjddta of Smul^ 

Shredding of the Imv^ Wot Weather Mouldp Reddi!inin^ of the Leai^tn, Ruft^k 
AliteOp Rcd-emt UlBeoaOp Ifi^et and Other Animal FeatOp BoiWflp Flnnt Lioop 
Plane Re|^ Wm-ib in tl^e itarod gnkin« ete. An interesting ooooitElt 

of the Iting&J dieeoiH enueod. by Hrt>rjMi>i>|i»nw folno doaorlibed by 

Borber-p 1^, S78) in RiTen by Butler fAfem, A^ri, Ind., IMT, ii.. No, h 

13-4), {Cf. Wfttt. AenV Ltdff., ISJHS, No, 20. 2SJ5; and Boralny. 37B, 373,] 

Afdi'afiiio.—The Advontege of flowing nnx»d with Uw btuihy puJoH Iwr (f'^iniurpi Botntion* 

I tume vwty largcily on tho proteotion aflosrdfld frern Mvctb droughta and 

wind4. Tlie aotion of leguminouB orepa on the iioji io, however^ 

^'Oluablfl* and a mixed emp tnay on ihet necount aerve port flf the pUfpdflfl of a 
rotAtlocL Qlso retationA moot Irt^ucntJy iotm ore oottozn end fuAr with tur mlxod; 

001ton, I'udr* fit: oottorip ^’ihItp Mn hemp (tho Laet often pToughed in M fl p^n 
manure); or oottom ^n4r. fdUflW. J^tdr ii tfLippfladd to porttripate in the menure 
and oultiVfltion boatowed on the cotton. Fiimi OXpOrunents have proved the 
three retatfoni dbtinetly prefembtfl. The special vuJtio of the in» of til 
‘ifcWHi) lie* in thfl ffloL that beinga iato crop it olbwi of the luntl being thoroughly 
ploughed every third y™* Bt^ea the plonta n^tiono^l tnany ethert are uaed^ 
bat ne thflio may now and again be rafenw to in the obfier%'fltiane heloWp nothing 
fufther nw<i be Fvddid to tho fPoheme of rotation juat indicated. 

CULTIVATfOS-—Bomlfay and Sind. —TIigm ftie niunJly SJ to S Bombay, 
million acres under this crop in Bombayp and about baU to thxee-qnart 
of a million in 8ind, But this may be more fuUy exempliSed thiifl ^—In 
1905-i& the total arm in Bombay was 6,570,339 acreep and tho ebief district am. 
within the area were—Bij^pur* Ip209p0fi6 acM; Sholuptirj lp3I3,422 
acres ; Abmadnagarp 662,018 acrea; Poonap 631,413 acres; 8atara^ 600,097 
Bereft; Bcigatim, ^plM atreB ; Dbartvai-p 667^001 acres; Khandefthp ohmeti. 
432,633 acres ; Nisik, 74,541 aorcs ; Ahmadabadp ^49pS8l acrea, In 
the Season and Crojj Rep&rtt publisbcd by the Department of AgricnUiiPe, 
tho ar^ in 1906^7 is stat^ to have been 5,643^000 acres m Bombay* 
and 630,000 aor^ La Bind. Mf^ntica has already been made oE tbe large jum 
munber of recognisable forms ol the plant in this FrG&idflncy+ Discussing 
the merits of those gfowu at tbe Siirat Experimental Fanup the Superin- 
tendentp in his Report for 1902-3, speaks ot 23 having been Eoiind superior 
grain varieties, and then adds that 269 forma have be<>.n imder experiment. 

Btrosa may be laid on the relatively greater importance of tho raM ^"udr 
orop in Bombay than in the other provinces of India. It foIJow>t aroonl- 
ingly that a larger percentage of the Bombay forms of tbe plant might be 
Joolmd for as belonging to the group with open leafcbeiy panicEeft and 
saccharine stema. Many valuable reports and apecLal pubEicationji have 
appeared^ such as those in connection with the Experimental Farms and 
the Crop Experiments. Mollisou tells ua that judr b the fttaplc grain 
crop where bkek and mixed black soils predominate^ provided thfl rainfall 
is moderate and well distributed. VVlicre ndnfall is exceftsivc, it gives 
place to rice, and on sandy loams and shallow soils to MoUlson 

then refers his account of thia cereal to the socrioiis abown in the following 

abstract :— 

{flj Tb* Xnarff Ju£r or tna l>KeuL.^Thjft load aheuld be reiMiy for sowing Decqan. 
by the And af Juni! i later flawing* ATfl nufi m ioiififflfltflry^ Ttie a4tifltuit of «Bfld r^wii 
te bia vwed deponde to e lozye extent oa ibfl kiM orultivfli^ LArgfl'hflBded formfl 
require tnore Apace. But ths ordinary rale of seed in 6 to U lb. on olcmg with 
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11 to 24 sul^nJiiiikt'^ puliies, 11 ms wmkIi ^ 4 imI iJrUI tiws row^i h^\wk^ 

14 iiM^hiSA npiLFt. Tn ^itL^MSAaful ^suttivAtion tiso on>|> M Ikikncl-tJk'O^wl oa weii lU 
hoed OUCO *r twice, Tlw crop vrill couio into Hauer in Aa^Er mad SeptoEubw 
and ripen in Oetaber end Xoi-Aiiiber, 

(ij Tht ElATtr Jilir of aujATAt—Usujilly alLcmateA on Mook *M3il with rattoq i 
after nsmoval of the LittcT, the Ismd ia repoatodJy Kairawenl omJ ooiknHnJ in 
April and ^Iny, but no pJocinbin^ ifli fib a mie, given mnoa hlco« m firm Btwdk 
biHl. In Jima or duly the «ced is drilled In rou-B 20 indtea apart^ VVtmn tho Emp 
OtAUde 9 iuehew liigK it is again hood luid the plough poabecl between Iho fom 
of iOedhngfl. llie prineipnl crop in midy dvo monthfi luter eowing. 

(c) tkit Aabi Jnu ef fioJaTAt—lu Brooch fhie formioriiHiria coU^ iAio^u^ ft H 
d rill-«0w£] in SE^tOtuber or OetoberK nfter one ploughicg mad oevend harrowingH of 
the foil. The flow! f* ieuTl Ot fhe roto of Y to A lb. An aero. The rowA ato ZOinDties 
apATt, And the aeedUngf episeAT in ttie fiuTOwi. The crop id twioe inioTultiircsd 
with the hallock hoe, " An the mm begin to fii], tho Atolkd niw Hod up to each 
other io that they atiey not be lodgeth" This hs only nocee*uiry in « good year, 
with A heavy crop, Unrveiit rake« place in Febraory Io Siforch, ur to iui 
mantha after sowing. 

Madrss.—ln 1SK)5^ thpr^ wm 4,74fXMI ftcree under tho crop. The 
areoB in the chief distnei^ in that year were as foIiou-H :—Bnlkr;i% 725^*^44 
acrp4 ; CoEnibatorer 704,593 acres ; KarnuJ^ 678,290 aercs ; Ouddapah, 
414,359 acre* ^ iVnantaptit, :l0+,499 actx?^; Guntur, 3SKD29 aer^: 
NcUore, 356,569 acres ; SfodiiTm^ 297,693 aerea, etCp Aceording to the 
ScaM^n dnd Cr^p Report, the area in 1906-7 was acres. Large 

portions of Madraa^ being riee-prodticing tmntties, have only small areas 
nndcr judr {or chohm, as it ia called In South India}. 

Mysore has usually a little o%"er half a znOIion acres, chiefly in Mysora 
and ChiUMrup districtSH 01 Mt-sote, the pubilsiicd averagee of yieJd 
have shown from 453 to 600 lb. 

An exhaustive account of Soraftttm in Madras has been written by 
Rcneoii, Deputy Director of Agriculture, and C. K. Subba. Ttaot Sub- 
.rVasistant Director of Agriculture (ZVpf. AgrL Mad, BtiU„ 1906, 3fo^ 56, 
58 Ft ae^.). These authora state that the outturn varies within wide 
limitB. “ Thfr punma or early crops of Sorghum give a larger oatturfi of 
comparatively poor fodder, but less grain, than the J^in^ri or late crop. 
The outtntn of unirngated Sorghum varies from 300 to GOO lb. per acre* 
Dnder irrigation, the yield on the avemge is double that iwiiount. Tho 
outtam of dry ntraw from an unirrigAtnd crop oti lalriy good land Is two 
full ^mrtloaxls per acre " (f j. 117-6). 

The chkf rWactwfftic of tha climale of Iho principal atcfib In tho Madnu 
Pr™deocy whcTB f»gTghiijn in on tmportrtnt field trop, mb the Htditnaw of th* 
nunfAlL Tho only ejceeption in tiuit pfiri; of Ncllorv olid Giint5r adjokinffr 
where tlw annual rainfall: in 30—10 inc-hn, Elsawhoce the lljnial fall fa IrAS tlwm 
25 inches and in oonie plocea oa little mm 20 enlyr'^ Tliete Orff two main ieoeotli 
for BDwingt an early nt the bcgizinini; and a lata the Citd at the anUlh^ 

wccit manBann. The earlyHHown cropa 4m raiiieEi clUony on tba Ughlar aolla 
“ On Ihe mixed and more loamy boIIb. the mjiidla WMOn vnftetiH nPB UBoaJly 
foimd, and the lale^-aown cpopn an tho liwi'y Tlia efop ia rrgiudod iM on 

OAhlUiaiing one, and itn growth^ yenr after year, cn tha samo tandk ia conaidar?*! 
bail pimotiwi but ia not imcommoz]. It la stated that "apanhinR generally, en 
Innmy or Banjd 3 ' aoda aorRhum. following coafor or l^oniagraLn. fa lookeil np^m it 
11 1 ^ beat rOIntion, while the r^'oEn will not grow onrghujn if they enn avoid it aft4V 
n crop of Italian mUlet Or nonojA*." Again, “ The connikancat pmetite ia to ac^w 
■nrghum mixed ^ih otEier impa, which vor^- acoording to tiut nAture ol lha 
ofhil, tha KHon nnd the local Ctietonw."^ 

** In tlio Dficcan dutricte green gmm and athsf pulaoo, gingolly and ppgu 
oTBi mixed in small and irregular qiiantiliaa With the 
Kkrghiini. oeed fiw an Ourly crop Azld aown through the drilh wMlo rwl gram, 
anuRiufa J.4iai<faKeow gram and eoatora arvMwil iQ 

Linoe omangat the crop.** 
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whola ]A brQBdfMut, while iL ^ «>Eimiqii ptfEwtiDO to 4ciw the pmI mmn in 
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Btnrr snd ^ HyderabAd^ — Tht^ arM unci^r tluj ctop in l&OS—1> wan Bomn 
2,6bOp 144 a4:res in ^ Tlte average for tJie five y c*ib previ oiisl y wm -iroM- 

approximately tfi^c miUioii ae™, Hyilcrabad fumblioa no rijturnfl. 

Tbe following informetiDn ia nbatr&cteii from an interMting ncixmnt by 
3.Hft™>nrt King Bull., 1900, No. 3), While w'litten profesaedlv 
for Amraoti, F. W, Franei^ comments that the account io applicabie to all 
the Hv-derabad Aaaigtied Bixtriota (Btrar). Juur Sj undonbtedlv the luo^t xii* Hoa 
important gmin crop of the province—more one^thirtE of the total i=«p«^tQriiLn, 
cultivat^ area being devoted to it. T^ere are no leas than 13 varieties, 

Ill 01 which come luider the duno^nination or forma which are baktnl 
in hot aahes and eaten green, when the grain li tender. Of the otber 
farms, four groups are foraed aecording to their valne aa sources of brea^i, 
viz: ^(LJ the ydlow ^eidrs—the bread made from these ia conifidered 
beat; {2\ whitiab the bread is Jsard and wanting in tast« ; (3) 

reddiah /unVit—bread Ls of the same colour as the grain ; [4) dirtv- 
coloured /tw>t-^scldom utilised for bread, but in maldng Mhi {pAiohk 
grain h Unless the ooii is very hard or full of weeds, jtfdr hHiits arc ploughed soOi. 
once in four or five years only, and then in April or May, Usually the soil 
hi aiinply harrowed, generally three times. The crop is rotated with nqCMW 
cottonp sesamufu, gram, wheat, idJch and tobacco, 

and is generaily grown as a niiied crop, along with certain pulses. Weed- WwdLag, 
iiig is done three or four timee at intei^^ahs of a fortnight. Judr Is never 
epeolatly watered in Berar apparaatly, nor ia it custoniar}* to grow the 
crop on land systematicallv irrigated. This ia the rule for the gmin crop, 
but when required to mahe up defideuoiea of fodder, thickly sown and 
irrigated oro^ are taken. Judr requiros good lain in August aud it comes a*wfu 
into ear from throe to lour montbx after being bowu, and lipena in five 
monthij (November to Deceniber}, In a good season the yield would be iMd, 

833 lb, to the acre, and, after malang all allowances, an eatimafe of GOO lb. 
would bo a fair average production. 

Jii H^Tferaiiorj it It tUltod tlmt tbero are two cropa of fndr : th© one oowji from Kvdara- 
tta dEh Jima u> the 17tii July and reaped (rom the ^iid October to the 30th hs.d. 
Novt^uber. The eeootajd crop, kcown as white judr, m town between, the 
S<?ptffrnber Jiad the 3rd Novpmbtir aod reaped between the J7lh Fobmon' anil the 
Lj^th. Morolu 


Vnii£d Provinces *—In lIK)5-fi the area in ^-Igra was 2,093,995^ and U. Frov. 
333,101 acres in Oudh, la Agra the Largest areas art:—JhAnsi^ 233^287 
*ctes; HatiiLrpur, 163,340 ocm: Gawiapore, 100,903 acres- Mattra, T**rtrtfc 
122,021 acres; Aligarh, 106,150 oere^; Balandshahr^ 102,440 acres; 

Meerut, 102,334 acres; Agm, 05,002 acres ; Famkhab^, 92,894 acros; 

Budaun, 85,283 acres ; Etab, 78,822 acres; Malnpuri, 7T,777 acm, etc. 

No district in Oudk, except Rai^BortUr h^ usually over 55,000 acres 
Under the crap. The Season and Crop Report states the area in 1908-7 
to have been 2.371,154 acras in Agra, 535,859 in Oudh. 

\ puthi© and FuUef {Ft£H nad €to^, b, S3) nisothm tlifee wflil-irmrlcsd vimi^ 

varifiti^ei—{1) tha dQubl|HW 0 ded fana wjth two wiUun * itinjKl# h tu k: 

(3) a dwmrf grewp xi£ Alliiubad ; (3) ths vuiaiy kaowti u ekdAcha in 

t^wnporo, in which thn groin is ©ampletely covered by the hutk.^ La tho report 
of tho CowTipore FispertiDontiJ Fara (or foenhon is tmuAo of E)0 
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beins irodor «i»iv«tjoii. Tbo yield in givai at JO tMUIvto grain tar irngalad land 
and H mounda ter uniirigatOcL In ths ropottli of crop azpeiriiiieal% ndutna 
ranging from 440 to 8S0 lb. Itava b«n aflcortamml. 

Craitml f'fov/ntftfs,—Tho area in 1905-^ was l,8fi0,71i atcrea. Tha 
largest areas in tlmt year were; — Nagpur, 42^,121 acres ; Waidha, 282,^3$ 
ac^; Chanda, 22^,130 acres; Kiwar, 202,926 aeres; Chhiadwim, 
188,982 acres; BhandAra, 87,637 acres, etc. 

Jwiir constitutes the chief I(KkI of the wetidng ctasa, wheat and rite 
being alike but litUe used by* them. The white variety ia the laest highly 
prised. I n certain districts, such as the Upper Godavari and the neighbooi- 
hood of Slroneha in Chanda district, a roit as well as a Marif crop is 
obtained. Repeated mention is made (in reports on this plant} oI a 
cold-soason form known as rirt^m. Some writera cvea speak of this aa a hot- 
weather plant that lias rccentiy been success fully grown » a cold'seaaon 
crop. It is co'Diinouly prwluced in the rice*comit^ of Itantek and TJtnrer, 

Sir J. B. Fuller publishwl in IBW A iTodr an ihf OtMum a/ ^nd under (A< 
Chkf Crop* in iht Cttitrat PrOeinett. in whiob he given must iiesnu pnrticuliu* 
reEmnllhi: fwir. He point* out that the l<n* through It* being grtw« aa a 
mised erop with s pul*e tmo*Uy fBr,p. HW) k vary i*ttteind«d,»o ^B^ 
a clear smil Uie steld per eera averugi* from *iiO to DSO lb,; am lb. he* b^ 
5 TW TU»d hb the avarogu gtnndJwd. He further romerk* that Numur, wluch 
1)M the lenzest district MINI, is also the eteet importing province end that it dr^ 
on Bcrar. This is duo Vury ponsihJyto the place □( judr being teliMl by Imii^ 
and eotum. In tbe firUtcnKiU Ptpart far ^tuni (IBOO', 17), it i» objervod th* a 
few Venn ago ftnir was of very iittlo iinperlenrB in that Uiatnnt, hut amde tue 
leal. thrcM jeara it hoa Ijecn greatly «tl ended, end outrun tha Orta U^ar W^. 
In recent Annval licpCrU by tho DirtCter ol Land Becordo and A^tul ti^ 
intereating portteulon will bo found of vnluablo oSperimentB mud* inth a 
to imprav* the quality of the judr and the cokten grewn, u ^ the nnetl^ 
of cuItTvotten puTfluod in the diatriot* of Hilaapur and BMpiw- Trainnd PWbjgij 
men hod been sent from the Oovemment lami, funusbed with aupanor saeo 4 M«i 
improved plou^, to praiiaro and sowoarlain fioWs. ^ rtiult would app^ 
to liave ao that tMkay md™t* We« auhw^uisntljr b 

cultivation for u iuppl^ of impTOt^ eecd. Di^moihptratloa fftfro* b*™ 
bfwtl orgoniflod whofu kwal men* ejnsoiftUv trained at tJio 'VOulJ 

tonimm to Menaplify th.^ fldvuiitagea ol tho iicprovenicntfl fMoniiiu®a«L 

Pai7/iA And i\i^rth*We5i FrorrUer.—The ikl«a m 1905-6 was wturoed 
^ 694 JSl AJcrea in the Panjdbp and 32,^93 acres in tlin Nortli-Woat Fronti^ 
The largest areas iti tlio PaDjdb occurwd in Deni Ghazi Klian, 33,4 54 
acres ■ FeiozptUTs TfJOl acres j Multan, 60*429 ansrea ; Gujrat, 5^4l3acres; 
Jbnng, 46,910 acres; Sliiihptir, 38,223 at;rM ; Hiasar, 35,014 acreii T 
KamAl, 34,501 anrea j Delhi, 20.030 acres; Gnrgaons_ ? 

Rnhuk, 11,719 acres, etc. Tn the Seosoa and Crop Report for 1^06-^ 
ate* of the Panjib Is stated to have beeti 1,657,S13 scros, of which l,n3,^^ 
were crnimcatcd- In certain crop experiioontg prformed in the 
in 1892. the yield rangod Irom to 800 lb. per acre. The areas inaniftft 
extreme fluctuations, the tmirrigjated ;udr being chiefly grown in 
Ghazi KhaJiy Guiret* Raw?e!piiidL r * it 

There are saia to be many races of the grain, and in most distncw 
would appear aa if special fodder (cion) forros had only wentlj beefi 
svfltematicallr cultivated. The Gaseiteers aEord useful partietilsra, 
would seem that amce the date of Bailen-Powcll*s Pun^ Predu^ 

236) no pubiicatioEL has discussed the judr cnltivation of tho province a^ 

whole. - j 

Bengal and i4jssajn.—Although grown by the hill tribes to a |iroire*i 
extent. juAr cannot be regarded as an important crop in theae provinc^r 
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irrigated crops ind should be BOwt^ any time betwoBD Aovembcr and 
Ffibniwy, Mollison then obsema (Lc, 16): ''Ko other crops can 
compare with the Sorghoms m yieldidg a heavy weight of green fodder 
of good QUftUty^ aiiccnlent fodder of this diwa ia specially valuable in 
the hot weathM for all farm flEiimiOa, and and are lU 

most HnitablQ varieties yet foiuui for the purppac.” 

Milkerji [Handbook Ind^ 2o5) says that 

fcHlder may be aowii “ in Maji^ and sowing shoiild continue thxo'ii^ June 
and JuItj that there may be a .succoBflion of fodder crops of firsts second, 
and tbiii cuttings from July to March or April, a portion of which cm ^ 
dried and preserved for use from April to June« The dried stalks shcnld 
be atackod and thatched.” Moliifion deacribea the marnior of prcHcrving 
aorghimi fodder followed in the Southern Mardthilcountry. “The bimdlei 
are built into iioat oblong heaps in the held. Each heap ia biult with ft slop« 
from the ground to the ridge, and when complete is protect^ along the 
sidesp ends and top with big lumps of bhusk soil, which are hudt or panked 
oloedy together. Theae htiapa wheu eomploto look like large bounJar^' 
marka. Cattle can fredy graae over the atubble, but can get no accc^a 
to the stored fodder.” Voelckcr has expressed hiniBclf ^ opposed to 
the Introduction into India of the European methods of eUoing sorghuin 
fodder, and the reports pubUBbed by tbo Expcriidcntal Faritw of India 
are as a mlo unfavourable. 

Poisonous Pmpffftjv—It has been already obsurved tliat the 
hiUiondi given to the wild S. may be intendisd to dono^ 

well-known poisonous property winch that grase Bometimes mamletfU. 
Jt may perhaps be accepted as a further premf of the descent of at 
the fotldcr-vicJding cultivated forms of Soryhiiui t Irom tU^ 

Tvild plant, when it is added that under cert^n ekcun^tanciea the cultj% ftt^ 
sorghums also become poisojious. In this connection attention n:^y ^ 
invited to the fact that the Hemp Drugs OornmiMion in thmt 
{lS93p Lt l&SL more recently the Excise CoTiiraissionor of the 
Ptovinccfl^ have made known a new u$e of the coot of the juar plant 
seems to have escaped the ot^ervation of previous wTitem (see p. t^h 
It would appear that it is employed to increase the potency of ludian 
hump {bhina and ganja) as well as of country liqnor, but is viewid ^ t m 
powerful to be used by itself. A poison residing in the mot is ctf tamiy 
remarkable imd worthy of the most careful and aoBrchiiig future inqni^p 
and it may be added that it is said fo occur nbo in the roots of 
Eo fm: fts jiidT is concerned, is raported as found only in cold-weamL^ 
or (Central Provinces) and «Aisftj (Bombay) varieties. 

Tho ooCiUTraiM or this poiBoaOlll property^ moreovar. oft^n 


Ti.p pt iii.p 

FcIftonOUS 

Froperty. 


ito*d wilh 

I Hflnip. 




lar«« tJ-Kt d[ country, ■ppwwiftg diwibjjear^ 

UmitB of tiia* Mul locnlily. It would Iliu3 .eein that llio ollo«t of cliB»atW 
turbniico* in i 
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_modifying the quantity ftoU quality of crop not 

degrw Of eonaidonitioil wKieh it deraandji. (A^n. ' 

2S5) hu rwscKrdod tb* death of a large nnsnber of cattle at tho 
to tbpuf having oaten fudr HteiTlft, The ptuig 

found to bo paiSDnou* to enttlo Mt Egypt, iho Wjm from 

ukffvherc. Dumtan aiwi Hcmy have ^xanuned goung ifcorghl^ with 

Egypt and India iind ttive whowu tkat thcoo when ground up 
water yield pruisie acid, and that th* pni*ie o< id GTigin*t«i W the 
of ft cnetflilina glnooeide and tho unorgfuuevd fm nenl^i«»4r i ■ 

wMeli eceur in tho plaiiUi and are hroogfat into ^Uict m tb*i 
mdieated. In Egypt llio amount of dhumn, and ootioequciltl^ /KTchii 
pf nrusaki «id obtamahK ia at * maamnun when tho plAllla art aDOUv - 
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highp ftftw whioh it gfadiiuJEy diuppiMin iw tlin|iliiJit Eiifdlim {FhU. Trftnt., liHJ2, 

cxn^. 390). Ap&rL from thn A'ariatiixn in tlm 4 UMriiml | 1 a^lfcFiA■ ftcid ai Miiil' Vidmik™ wttli 
mhltt, wine!i the ripening of tiui pijtnUi, viuriittiaii iipip&ari tUfr ^ to 

bo cauMKl t>y cEiinntio and Other influcncw Jiinea ociT^ghiun pliinta At the name uritij C^outlo 
Ala^ o( lain will i^cld di^Qr^nt iiinHli tit im of pniiMie acid in diff^mnt countnea. 

DimBlan and fJi 5 nr>-‘a abs^^ihtioiiri have Iwcn ccahnikod by Leather in India 
(Affn. Jjitirn. InA., 10CH3, i., pt. 320'^t), Bnirmwich in Qiicnoflliuiii, Avcif>' 
in She United Stntoft nnd other iELvaatl:gpitoni, m that Ulon? cjin be mi doubt tlint 
the tojdeity oeoaniiirially eichibitod by jtpoftti t^far^hum M duo to thiri propflfty of 
pfwJticinp pn^ao arid. StBpibenwia IkM iwHinM that n sample of IndiilA 
Wgliuiu I'xihimned by linn Contained oonaidarablo quant iliea nf p^j tuMlu^rn nilrato^ VirUmtaja 
and that thii itdyht be the cause of iha pouftonou* eliarae^tor of llie 

phint; hut itjlNirC /rum the fact that pntfbHiiim nitrate i* mit poiaonone, thefneta 
lucorded above leave no doubt tTiat Steiilimaon'a ueumption ia erroneoiia Hia 
obocn'Oition !«, hoM-over* of apecial inteniiit atneu many nt the plants frliioh 
contain evanngf^tir glueoaidm aC the dhurriu typO iMtAie lioen found to cnntiuii 
Olan notablo quontttJi^ of potHaaium nitrate, mui Trmi iuM shi^wn i\ml m Amn’c U 

planle tliorB ia rodaoii In bcLinva that tho potajuiuni nitrata Litilijped cm a 
fcUin:!e of nitrogen far the synth*via of the ehiu-aotisriatLB gliieoaideii they contoio, 

[C/. T. A. il^erpAnni ch a .Fona^ in UJ£, Farmir'‘M Bud.. It(99+ 

Ao, fiO; Lyon and HitehOoCk, Fffrogc C^opM^ U.S, Bunau n/ PlanI InduML 
, 199+. No. 250J 

5Ut74l? SOii^ilUM^ Qlf BikaDir and Ajmir a form of iugor- Su^mr. 

jrHo3ding rtai'ph MM, deeignated the ^fipf^-nn. haa been known and uidtivatwi from 
lime jiniueiivodnl and uacd in the prcppAfatioo of the «t4gar-oandy fer which tlliwt^ 
lowM are fouMid. Thia atatomaut wo* djaeuiieed wim ycora agii in Tk* fi^^ha 
A^enBurist, but actmia to have been eontmdieted and then forgcittan, in 
on efHciol in(|uiry in the Panjdb reaiiJEe<i in ths report that n-h||e in ParoEpuri 
Sialkot, and eloeu-heiu eweet oorghiima -Ayarv knouTU llie aaechartna property r4vc*t piwparty 
wrm ]oat after a few yoftrs' cultivation in other dwtrieta to which iheae pLunU IhmL 
hiul_ been nKperiinentoJiy Oolivuyed. Of the caotie foniiak the amber and tho 
eoUicr aoom to havo attmcUHf liuWl attention. But according to llto P^na OiW l^em 
J’ana H^porl (iHfifl, fJJ them wo# little In cbonMie bctwwn them cither in per- 
cc!Qtagc of auRar or value a^ tt^vpHr Th^ weight of moliMS per nm 

Waa found to be —^collwr* L 174 lb„ and iMUber, L9T^ lh, [C/. Wigl 4 ^-, iVole en 
StMT^hA, Rcr. Drfri. ifovt- Ifui., 1ST7 ^ Pn^ e/ fmrn U.^S, Dtpi. 

Affri. BuU., ISJKh No- 2« : Wiioy, Expef. vnfh Sitr^huin, BuU., 18-90, X<>. 2Si: 

l&Ol, No. 34: No. 37 ; UM, FrarAaoit ,4j?ri. Depi^, 1807, 80; |S99, '^42 3; 

Atot. Rtc&rd, ISUB, i.* 345| 1900. xi.. 141, 3S9, S*3 ; lOOl, rih, 23d, &47. 

942 i iciii., 42-3, 242 s 1903, xiv.^ 7*7 t U.S. ParfAsr"* Bii£f„ ISftO, Xoa 90. 

92 ; Oaz., Lb9lp 134 ; 1894, *79 ; Jotfrn. Affri. duiftfraJid. 1(102, v., 870 ^ 

jfffr. dtA Cwit Cofen., l!M>2, iii., *1 ; Jcum. Soc. Ckxm. Vwlaat., 1902, 3i3ci„ 

Many writers nlliidc Co the faet that the Afriimna inanufaetiire a Spirit 
Wirt of lnAftr fmmi the gmin of enr^hum. Tn 18^4 Afiitclun Hrolliem of Aakn, 
llnjijaftp, fwpuMed tlial llioi juice of aorghuin woa muet valuabla to dktillefiik 
Tike prc|Khrcid ia said to luive toated much like rum, but after being opened 

W 4 « habda t<i ihruw ifiknn n gclutinoUB-lDokinfE aubotaiijee. Nothing furthi^ hoa 
h#i*n heanl un the mibject in India,, and of the United Stataa of Aiiierica it hu 
gnaeruliy b(;^«n said tJuit changiw in, the fatC-Bl luwa wuuki bo neceHBwy' brfiUu it 
could be utilkttMi. 

TRADE IN JVAR. 

It h i5XCtN?<Jirigl7 litffioSilt to fumiNih any very ii^Hnit^^ ^taUunent Trade, 
ganiing the traffii; in the produE^t* deiivL^iJ from rtiiffftrr in 

India, for the aimple reason thot ns a nils the offiKla! ati^tiatir^ treAt of the 
two aiilbta—j'fidr and M/m—ooujoiirlly* It woddp hofl-evi^r^ fairly 
Rufe to oasLime that two-thirda of the quandtieii rerorded are in realky 

tho bfllanno being bdfm. The estimate of total pro^liK-tioii given tetuJ 
8bovo for jfidr alone comes to IdO mllhoii of grain. Thcf^xportfl of 
jtidr and M/ro togvthf'r during the years 1901-2 to 1905-7 have average*! 

8bout million cwt. ; ossumiTig that two-thirda are ;udr, learn tlmt 
the total exports do not i&iueotl i f>er eent. of th# pr^urtion. Jiidr is, lo™i 
therefore, grown prinmnly to meet the food neec«£eitiea of the ptoplo 
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&Tid not (03 in tke cam dI rica in BuniiA) 03 a nent-payiiig Article of 
wcport. 

The qiiAiitttiE?A of judt and hdjra conjointly ebo^n As eamsd by mil anti 
river AVerAga about 4 to 5 millicii cwt. in noitnal ymm. In the year 18^^9- 
the traffic becAtne 11 milUon cwt,: in 190O-1 it stood at 9 miJlion 
cwt.; in 191)1-2 at S million cwt.; in 19C^-Sit fell to its normal condition 
of 4i million cwt+; in 1903-4 it was close on4J million cwt,; in 1904-B It 
again rose to 8| Dulliou i-wL ; in 1905-6 h to million cwt .; and in 1306-T 
was 7| million cwt. During the years of scarnty and famine ( ISOO-S), 
Bombay Presiiioncy imported in 1899-1900, 4 million owt, i In 1600-1, 
§ imlllon owt.; in 1901-2, 3 million eyrt..; in 1902-3, million cwt.; 
w^hUe the town of Bombay took in addition 2, and 1 million 
ewt^ These supplementary aupplics were drawn from Madras^ the United 
Provincea, Bind, ete. In 19D3-4 the imports into Bombay Presidency fell 
to leas than a quarter of a million owt., while tbone into Bombay town 
atood at 2 million ; in 16047-5 they were about 2 million and 2| 
million cwt* reupectiTply ; in 1605-6, 2^ and ebout I j milbon cwt; lastly, 
in 1900-7 they were 1J miUiou And J millioii cwt. The tmOlc with thf 
other provinces and chief tow'iis is hardly worthy of npE^ial conunent. 

Turning now to the records of the coastwise traffic, we obtain a ainulir 
indication of the interdependence of the provinces of India for this all- 
important foodstuS, eapeeiaOy during abnormal yeAra or locnl rUmatie 
diaturbancea. The returns of imports show that ^nibay draws on Sind, 
Madras and Burma, nnd exports to Kathiawar and Kaob. 

Prices ^—The official returns (PriicM arid m India) afford ionic 

useful particulars. Th* mean average price of judr lor all India during 
the years 1871-5 is taken as 100, the standard of comparison of relative 
priees in the districts and provinces of India, also of Accidental dinEurb* 
nnees. During the quinqnennial period 1896-1900 (which includoi a term 
of scarcity and faminfr) the mean average for the vrhole of India was 153*6, 
and in 1603, when the eSect of the famine had been oftaced, it stood At 
109*23 ; but if three provincas be removed from consideration+ namely 
EerATi the Fanjib and Bindj the mean average for the whole of the re*t 
of India become lOO'S. In the three province named (except some 
districts of the Fanj^b}, jvdr never soema to have beou prticurAble at the 
price exprcflsed by the standard of lOO, As exhibiting the actual averag*^ 
prices of thb millet, it may he here stated that, expressed in iteors (= 2 lb.) 
and decimals of seers obtsinable for one rupee (or I#. 411 .}, the returns of 
Burma in 1606 show 2007 ; Bengal, 12;51; Agrsp Oudh, 14'(^; 

Kajputana/14 55 ; C!entml India. 15-26 ■ PanjAbsndNorthAVcsr Frontier, 
16'24 ; Sind and Baluchistan, 16’4 j Bombay, 13'52 ; Central Provinces, 
15-45 ; Berar. 18'3 ; Kiram's Terri tory, 13 8; Msdraa. 14*24; Myisora, 
14’6. 

It may thus be said that approximately in districta of chief production^ 
the number of seera obtained per rupee is higher than in locabties where the 
millet is not very largdj grown. A ainular seriei of quotation for s 
niimber of ycaTs would show that railway extension Itaa equalised th^ 
price in relation to produt^on. The most signiBcant feature of the intertisl 
trade returns is perhspe the circumstance that Bengal practically takes no 
part in the traffic. Millets are, in fact,, very little consumed in Bengal. 
Another fcatuie may be said to be that the ^at producing are^ export 
to tracta of country inhabited by simple agricultuml commumtieo or to 


1943 


INDIAN DISTILLING 


SPIRITS 


TCgi^iifl wheifB mod-era olviliBad-cm witt it& concomitant liurmy Ims not 
penetratwl to Any materLAl ^xtont. 

SOYWIDA FEBRIFUGA* .Uir. : FL Br. /nd,, I, 667; 

Gamblf, J/oii. Ind. 1902, 155 -6; Branduip Ind. Trea^t, 1906^ Hi ; ^ pt 

MicliaciijE., ImiiATi lioiil^wood^ Ced&r, ftikut rohan^ Mohan. 

MHwdp J^^#wL etc. A large ili>r!|iiiioiis tttw tpC the drj- fomjitjt of 
and South India. 

ITifl dDop ivd bark cuntoms a Cost* said to i«fford Ji gind tiiUeilaw; it also cIuwl 
^ ld» a HtToog ml Finajs, which in iTtAds into jtipw in Tl^o btu-h 

11 HftrbigGiit and h^ bocfl uaod u a Tak, For long it hnd bocn MBDI- 

mzcAlXiV na a aubaiitute foC quminc. The n^ott unportant product of (It* ln» lA „ „ . 
Jlov^Vcfi the Woon, wldeh ill UtUifiod for aingnat evo^ purpoAO. It ia niac}) pr{K0<-t 
for luJtMO-b i i ifd i ng fc omAfilDOtAl fumituro and carving. It ia cnmnianJy focfn^ 
into p^loi mhI poundarf For oil and grain nulk^ [C/. litd , ISW, 

L* BUHllp Indust, C. P™., 1 ^ 96 , 17 ; Rrpt Indiff, 

DrugMC^m., 1»0U u, 12, 14^1 - Agri. Lcda^, IDQi^ No, J, 19.] 

SPIRITS, and Indian DlatiUlkig^.—l^fany of the intoxicating 
UqaoTi sold in India |icrhhpfl hardly ddE^rv^ the «arae of St-ism. They 302-4; 
emhra^iie both fern^eiFitod and dktillcd liquors, and tan be conveniently ^7 
groupi^ 03 Foreign aud Coimtry, To a AmalJ ejctent WpfF -3 and BfiAXOV spirts* 
are produced in Kashmir, but the bulk of the vintage beverogea am 
iiD|«>rted. and Auss are brewed in India under the moat improved 

Kuropeoti methods (see Halt LjquqrSi pp. 757-62), bnt they are abo Largely 
imjtorted ; Sfiiuts are distilled both after tba most pritnitive Native and 
the most advanced European methods, so that country spirita {arak), as 
Well os ruro» brandy and whisky can be had ail over India—both of foteign 
and Indian branilSh 

Dutt {Mat. Med. Hind.^ 2T2J obaervea that the fermented and distilkd KiojA 

liquors that cause intoxication are by Indian cloastc autbojs called 
or madird (San$k.)k He then enumerates some 30 forms of spirits which 
appear to have Iwn recognuied as djffemntp euoh 03 thobe diatiOed from 
the grajx?, the date, sugar-eane, rice, barley, wheat and from the flowers of 
the tnoAuo. Ray Msi^ of 3/aati/. 8]nrit, Jmm. Jt. 5ac. jBeriy., , 

I&06, H., No. It 129-42} gives a highly instructive and inUmstiug sketch 
of the Itidian knowledge in spintUi 

Arak 13 perhaps the most generally accepteil vemaculaT name for Vfniicoiw 
ipirita. Moodeen Sheriff {Pharmacop. Ind,, suppl^i 53, 275) gives, among 
others, the fallowing syuonym3 t^arab. Mind .; mad^ aamy, Beng, ^ 
ddm, Ouz„ Ihik.; ^drdgam^ Tam.; adrdyt, TeL and Kan. ; BuTUb 
Hegarding the name omJt, or, os it is often rendered by EEifopoans, arrack 
or racAp the observations in fJobtim-Job^ {ed, Ctooke, 36) may be ex¬ 
hibited briefly This word is the jirabic ^arak, properly persptration/^ 'J«^. 
and then, flrst the erudation or sap drawn from the d&Wpalnt fardt at- 
tonwirj; BooondJy, any strong drink, 'MutlUed spirit,” essence,"" etc. 

But it has spreM to very remote corners of Aoia.^^ Thus oriH, arjb', 

Mongoba and llancfa uria; rdJti, Turkish, etc. The word pacfi wai (see p. 75T ) 
demotes a beverage (beer) made from malted grain, but when dietillefl 
fhig becomes phaiika or tnodtra. In Banskrft, throe kinds arc distinguL^boil 
according to tbe grain used—wird (rire), isiAdfia (barley), ansi imdfiuUht D»4 
(wheat). So also fermenM tweet liquortn auch as palm-juice (ton) or 
honey anti wat-er or eone-juice, would oonespond closely with ale^ and when 
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dLEstille^l become tli$ spirit more cffpeclftlly araJe. In Sam^krit 

tbe ApSrit^t or grades of arak from BWeet liquors would be tidhu (from Eugai- 
cane = rtimj^ ^udi or jfflwri (from treacle)^ kharjum (from dat«-juiefl)^ atid 
madilhii-a (from grspe^i = brandy J. It woulil tbua appear that the KiLglwh 
w«ni aJimiliol tame from the BaiiHikrit tlixough the j\jikbiu iintRicly 

from lohah, which is derived fmm ka (the earthl Btsd Aaici (poisoub 

mitgry.—Tlie kli^wWlge jHiAfiCflMMJ by the Nut kVM ot India in spirit* of Vmiulki 
kimi-S it very wi«lft*pn' 4 wl, imd datw bwk the clamie poricHls. RnjendmJALii 
Mitfn Im* shown (Jowm. -4s, il'oe. Ifrng., 1873, xUi., pt. L, S> SS) tlirtt npmU Mid 
other intcixieatir^ drinlui I^vb been mctclitiv^ly iitra in IruJiA rtt nil Imu* Mid 
by idl rtw»WL Hi«s spirit wa* both dmak ond used in MW-riticos during tb* 
edJrlint Vodic times ; the loadinj^ eharaclCfn nt the M^6bh6riiUt wsro nddicEcd 
to strong drinitfl ; in the fCirmn^arwi the iw* of spirif* is tnctltiorved with Appro- 
hAtion : in tlio time of Kolidii^ drinking was common not only among mni 
hot evrtfi with women of high rank : the /'umnos abcoind in descriptiorkri uF 
spirit* end of drinking: and liifHtly the TanlntA nflofrl ahundint pt^if oF tl» 
nltnchinent on the part of n Inrgo a^ctinn ol tin? Htmiii* to over-indulge La 
spEritiioiw iLrinhs. 9 rlanU ctrndmimB the use of m/d: loAa/a ami j^fttUa m 
dtJAcribml in ^SwrrtiTa^ a incditNil tTMUise of the J5th Dentiuy, hi Huildlurt 
woriuK on the othir hand, the Um?! of spirit# i* striligeatly pttildbil^, m 
^luhammadan writingw, mtwv c^pwiatly tbo iTernn, Jt ui KLinilnriy prosmbodn _bo 
that with the erfhoitdX foPower* oF the Ptnphi't file uae of strong drime# is ntli- 
oountennnwd. But Hitrltig tlie lime of the MitghnN in Indio, intempErBJi^ wm 
the nde ralher than tho OKt^ptioru The EnTiirror LSabu- -..M, Sjrfl 

tnkea pun* to descfihep wUh minute detoih his iJrinking paftiM* ajM hii sabse- 
qiimt rBnoimcoinrht ef th* of wine- Thw ,4 *A-i-^i 56 arV eiv«i frill piifticiil^ 
of AD intuxieating liquor made from sugar-^sne, and the tHril emploj^M ^ 
pnxiaelion ht tlwit afteu seen ia ruw to-day in tft& nmd pwLs of IndlAH 
aiilhor of til# Ain idlpo ncofds the fnet ihni Mi?Qarivp apirit-driDkiilg 
among tlrd |i 0 ^UKloon nt tlks Court of Akbftr. fC?/- vi-b pt, iih, 3 jI ■ 

m\^* Six Gecjrgi," Bird wood'a oceount of the strong drlnkiii of India [Kr/.t?- Fifri 
Leii^r intro, and n-+ xiiL|,] . x j- u iw 

Comhlia dowa to Uta commeneerTKisit of Riiropcnn fnflucnco m Imtiab JJnfOos* 
aifSOika of the "‘AtiTfiMa'' of Suxnl in Ifllfl, LicHchotcn. in tlie liTth eintiJjy, 
deplored the fact that the PortugT,Pft 6 o aoldierB were Iwiiina: from tlwa Nath'S* 
of Indbi ihe pemidoiia pmctico of drinking spirit* Ln phico of the wjm ui^port^ 
from t>heir owrt country- So nl*e Pvrard {Foy, iS. (nd. («kJ, HAkl-. Socjfc !;> 
35 fii ii,, 73, 3«3} and Tavernier ( 2 Vi»r*Ef Jed BailK Id7«, U 243| mmtion 
distilled from palm wine which ■wii* liJLTgely -dmiik by th* pEopto ef India At cortMn 
fcAflt*, The Utter also give* dotails oF tlia metho^L of it* propiiration- TlisvrfWl 
(Trurvls in Lrwinf. Indwmn. ciw., 1687, pt, iii-p Id), Apeiddng of Siimt, Artiw Uiat 
npiril* wm made of jOprr and bark* aleo of fory. tlie Native* m 

India ^vriainly did nrcd Wm Irofu EiiropcnD# tlw itrt of diitillillg ap^t* ™ 
habit of *loc»hidio indnigi?fn.Te+ Uul tJiero ttruidd soefLi Lttio doubt that tn 
special iw* of Ptrson originated with ihe Em^lsMinJi recent in Indi^ TeiAS 
word is AceeptiWl. os derived from Ihe Perxion panj and the HindLWta^ paar p 
iinpJ moans five, ft thus denotes the ingmJof a special comsewtion m foyi^ar 
with the EitropoanAp vU- arafr* sugar, iim*-ju4«e, Apico ami WAt«- H wouJd thus 
uppeur tlint til* Eurupcaim were not prepared to coimuiii* the NaUii'b arat 
dihded and Efl,venl*il the Above conA^tion rmicli sa the Creoka pcopar^ 
p^taplofi fwfuti;, Iioiloy, eheeae^ dour nmJ oil), llicro is tlO ei’idt^ce t^t 
Nnrivn twed the apeciid bewfoge iiidinktad nor employed tliP wiofi-i po#f 
in the s™# implied, Thu* MnndeUlo (1638) call# the Fndiim ep^ 

Hedge* (I6A8) speaks of llftvmg of tom remsmborHl Uie 
in a l.MU*rl of the cloorost puncA, wfiiio Fryer f lUj5) actually giv« pounc 
et^'iiiLilogy of detioiing tlie dvo ingredient* of the ipocial baverage. 

R^Mificttaa mad —So for A* C4WI be learned, the syaEem of 

vision over the tr&hic in intoucodts. asofewed by the ^luJmmli’iAdan ™ 

I ndin. W4* ihnt of fsjming omt the right of monufacturo and sal* to thof^®"^ 
hidder* The Brilish AdminUlraLion inh<^ribKl tliat eywtoin, but anon 
intniduoe wholesale mformo- Fof BOme ynar* past th* policy purs^ijm^ ha* _ 
l 4 r tnjc. the trafhe to the iitmesrt lindl nOiMblcv ahort ol originiiitpitg illE‘2it P , _ _ 
tion- 'I’ll* aim htiM been to seeiir* Uio tUOXiniuiu rovonua fj^sin tliO mumO 
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coDflunipliunr ITiUs uuL of the uncuntrolled fiurmicig eprihiif^ dlr^t Exintrol o-f 
thp Brit{iih TTws iir>rt atop tjikcn wb* of Eho nttnib«- of 

til fiiA ATfA rourmodr Htn-co camo the out^tllS ^^-fetorn, imilDr wfiib^ the 
rigtit to iruuiiilAj:;t>Lir9 tuvl tell 4il n vpeci&id iliep wiu ^jmtod. But by ncrlthcr of 
lUm& pMflitureA WOA any liitiiLiitiun UXm\ fm the duty \nir heneo it bewne 

th* iutmot. of the produoet to extend hit trMABiictioiui by toworing ttio pr^w tind 
ihofl to encourage conxiijnptian, Tll3« lfH:| to the C4»ntral Duttiiiory in 

which tho niBnuiooture and irtorago nye both tUider Govomineot iopcm'iaion. and 
a Htill-hood duty hnd to bo paid t>ofore jeaue frotu tll4 Hut imfortuuate^y 

it hoB not been found poOedblo to Enforce thii ^^vtein nil over T nii 

Revenue* —Tll« ircveiiilc derived from intoxir^ting beveragefl ftppeant 
uihler CiLHtoniJt " b? impurbed bqaora and under “ Kxcbse " for locally 
proifnrod. The eiciae revenue on lit^iion^ would seem to hav& been steiulllv 
tnnneaMihg for aome yea^ paat^ dtiCy it ist preaumed^ to two chief eaii^ea 
(a) the inereaaing prosperity of the lower classes and (6) the more com¬ 
plete super\iR]Dii of the Exeiee AdminLttratioUH This n^ult may bo 
cxenipUfieil thm —in the Excise revenue on Iie^uois came to PI 

kkbt of nipd<a< {=£606,700); in 1670-J, to 150 lakhs ; ia JB^-lp to 212 
lakhs; in 1890-1 to 34& lakhs ; in 1900-1 to 427 lakhs; and in 190(2-^ 
to 48fi htklis of rupees {= £*1,240,000)+ Taking the last year, the fallowing 
analysis exemplifies the relative impoTtance of the chief kinLls :—lievenne 
fn>ra country spirits, 825 lakhs of mpi^s ■ palin-jujcCp 111 Lakhs ; grain 
beer, 17 lakhs; oounti^ mm, etOn, 12 Uklis ; malt 4 lakhs; and 
foreign liquors, 18 lakhs- Since then the revenue hits coiitinueil to in¬ 
crease till in 1605-6 it reacheii over 625 lakhs or £4,106,767, made up as 
follows:—foreign iiquom. £878,724 ; eountry spiritsp £2,914,067 ; toddy, 
£878,676 and Afaf. Prey. Ind.^ 19CK^, 81)p It ia helievcd the 

total revenue for 1906-7 eatn^ to £6^510,000, but the inerwe shown by 
no means nccesgarily manifests expansion in fonsumption: to a much 
larger extent it denotes more complete control. 

incfdtncff of Taxstioo -—“The average iikcidcnco of taxation per 
proof gallon of distitlcrr spirit amonnt-etl in 1602-8 to Bs. 4 h 6-§, of w^hich 
Rs. S-A-fi was derivetl from still-head duty, and Rs. 1-2-2 from vend fees* 
Among the larger pro^lnc^, the Sk\x*rage rnte was highoat in the Panjdb 
(lU. 6^1-0) anti in Bnnna (Ra. 6 plus vend feesh and lowest in thts Central 
Provincx^ft (Rs. 8-8—4). The average consumption per thousand of the 
population in distilkr)' areae varied from 14 gallons in the Panjnb and 
10 (roughly) in Burma, to 127 gallons in the Ikimhay Preaidency proper 
(/nip. Gaz, 1904. iv., 16). In the year 19(M>-L the osliniatcd cxmsuiuptipu 
in gallonSp per thousiinEi of populatioup in distiller)' twtSp was as 
follows:—in Bengal, 18; in the United Provineegp 3Q; in thePanjib, 11; 
in MadrajK, 22; in Bombay, 112; in Sind, 46; in Burma, 10; in Ooorg^ 
162; in Hyderabad Aa^igtied districts, 65; and in Ajmir-BIerwam, 59. 

Mjrtcriaf^ Except in the ^ladras Presidency, eonntry spirits 

(including the Fanjdb country' nimj Is the main sotin'e of the revenue from 
intoxicating liquors. “It is usually prepaml by dii^itUlatiou fn>m the 
muAuo dower, mohu^aw and other forms of unrefined sugar^ fcnnstited 
paEin-juicc and rice—^tho last mainly emplo}'^l in Bengal, AKsom and 
RiiAniia. (khuntry spirit is prepare^! by Native methtnla; in Bengal. .4-‘<j«im^ 
Ihe United Pro\lnc«J:, the CentrtaJ ProvinocSt Sind, the Frontier Province 
and Baluchii$t%n+ The ingredients are geD^nlly fermented m pots a n d 
then diatiUeil in rudely construeted stills. The Hjitein is very crude and 
the product apt to oontmn a considerable percentage of Jusel oilsn In 
Madras, Bombay, the Fanjab and Bunna, manufacture of n^ountiy spirit 
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or of Indo-EuropJan spirit (local brands of nim, stvO Is, as a 

rule, carried ou in bigbly or;^titscd private diatilleries snth Eiiro|^n. 
appliances Gai^^ l-c~ 14)* 

ThfSi fullDiih iog tmy bo ffivt.'ift <yi a fjiirly fiU-umcratEon of tlio icimloHaii 

fu^ (or which may bo nimd) m the dietilllitkia of varioilw nJeotbcK chiedy wu. 
Aumed na mteTEicaata. Tho pngnsr {whoft crit#!) donOto jK^itionA in thia work 
wisjsre dtiaih wp be diatMvaiwl ;— 

Mammon m*xal apirit (p. 35)t 

AmsATMuni ocddantaJo,—■TTifl CMhoW-llut. A apirit ^ wd to bo ddlllliMl 
from thia fruit in Ooa (p^ 05-fl3. 

Aufiiia BiUm—The Fine^pla (p. 6^). 

Aiitboc«pbaliui CpAiinba—Spirit diatillod from tho flowm, 
iJMIfa MWChlLfifsrt—'Thfl oniployBd in prepamtidm of 

oToJt fp. 02)>^ 

itft.ria ifltprglia.—The Mnhua perbapo grtiin^ Mil ™ 

moot important (Uoohol-yinklicg maUrri^ in Indin. The ^irit clMtilM freipi 
ihwo i« cAUed rn^m fp. 1 ID), It it dfocuflsed by Babor |BlO. Jiy), 

lA Barualtt Jlmballifor.—Tho Palmym QT Toddy Palm (p- ITu). 

CtiyctA mmiL—TTua IndJrui SAgo-ptvLm (pp- Sfid-?)', 

Cocfil nneiim.—T^ Cbiwanut tp. 361)^ 

Gojrta aiatrifii—rUpo pidp of DoSTeO'bHrry (p. 360). 

Coii—Beer fp. 3SC). 

CymtepototL—Jfujo end other perfLiraea fpp. 450-03^ 

EHuiine cOxicaiia.—The marua Of (pp- , i ■ 

Ettffftnlm JamhOlMiafl—The rips fruit *ora d^tilled in Goa(p. 520^! nds-J largriy 

^ Sm Malt Lliaaeri fppv 157). In Spiti a liciuor 

ia difftillcd from the grain ealled rAom; {p. 15^)- 

Malt Llquon (pp, 757-03). - t * ■ ^ thn 

Helia Airndljmelstt—The nim^ A fermenUHf liquor iM obtained from the 

nap that k Hunatimcfi diatiUcid (n. 7dQ)- ™ 

Momt alba.—The Mulberry fruft s0orda a brn^emga aemetirort dwtilied m 

Khahmir fp. 780h , . .t 

Chrya amtiTa.—Biw. Thia ia the ohieJ ijrwfl ueod iti the ^fodu^TO or 

pocAifoiV and a spirit ia often aUo diatiilad tram apacialJy praparad ci» oakoi (p^ 
fl2d, 340). The spirit from riee and barley eaW. J. C. **11* 
paij^ri. Ttie reader doaifOUJl of particular wgardiu^ the method of datllla^ 
pumed in B«igaJ, should WMult Ray*# instmctivTi. popw ^ 
rewnua fjpom rice end millet b<«r amounted, in lSKH-3, to nbont 0 Ukha irt BonS** 
and 11 lahha in BunnA—elaewberH it k inconaidorsblo. s - ii« 

FbnmlaL—The sap of the Date-palm il larwly empTovod m m tiw 

iriunufsclnra of criido ausar, and t1l« formontod toddy is diatili^ or Atoonoi le 
ipflde from the («e p. 836). The wp of the dnto, pabnyro 

pnlms {called fdW in the mirth, and foddy, a comrpUnn of iarr. m the aoutUl m 
upied aa a drink fresh or after fcmicntatimL The total eKci« roveniJO 
from theoe soneooB in 1003-3 amouutcd to over one crore of r“P®;^ if turn 

about 72 pftf i»i3t. waa odllocted in Madraa, IS in Bombay^ 10 in Boi^al 
in Burma. Thoiwot (TrUrfl# in Lnani, /nde*tnn, 1637, pt. iii.* iu ■■'I 
mtlkea mtOrtiitinff mention of ** tATy " win*. 

—^^haTHTp effletoamnt.—augTir'i?ane^ Rum is obtained chieny oy ™ 
tillatian of t)i 4 imnyatolliKd portion of thoosprM#^ jui™ (F- 
hrnnda of mm Olid tJiO ao-Calfed braiwliM and whiskuw are dkllllcd from 
jmee, etc., und are ooloured and flavoured aa doeirad- Recftitlyv hon^vw, ^ 
of the Eurapwi browfiiica have storied to diattl whisky (proper) fipiu. harleyp 
thia promises to be a predtable new induatry. The canMUgsr liquora 
duced at private diatillerice dtUAted in difFcrent part of Ih* muntry. tn 
Unitod Travinew and tho Faoj^b auch liquors pay duty at tho ^» 
per praof gnllon. m the CentraJ Frovinc* at R*, 5, and claewb^ aMhe 
twiB rate of Re. 6. Tho most important fortOPy ja tho Eos* DwUlEsry a* 3P«n 
jahAnptir, in the United Frovinoei, whicht in addilihn to auimlyili^ th«o_Fru> iP 
exporte ‘Constderahla quantities to the Fanjdb, the Central Pmvnioes, r>eitg« 
other port* of India (sso p. &66). 

flm^TiTO—A spirit is distilled from the gndn fp. KHl). 

Vltta T ¥?f d*^—The Gmps, Brandy ia dietiJled in Kaabiuir (p- HU), 

IW 


iaess. 

and 


Bncd^i 


IMPORTED WINES AND SPIRITS 


SPIRITS 

Trade 


^aterinls Used to A^d the Formattoii &t Atcahoi tTt to Ftmvour or 
Strentctticn the Beyet^^s, 

Ahcia l-frd.'CoplilfiL—^DkidSfcis"' Btixk, (p. 

CulbaMi utlm^IiKliiui HfiJii|i {pp, 

*■ cmTidlff rflraaflBtmn-*-=y wit, if,. 257-60; m iUlt Uqaon tmL 

£p TM). Tlio apeouJ pr^iinratiun menl ill kmwn by tho nuno ot baitAnr 

(Hay^ Le. 130k 133) coiiliLiiu ei dlmlame m^yoitr that pomtme^ Urn power of 
eoDverting UtArdli iato doxtruio uid miLLtoaa, but Ray add* the O? thfr rioa 

ifl u oHeiltial tlie addition of bakhar hat no eaking takM plara withi>Ut 
bakh&r. 

DatmLHP- ^ 

Eanmlai LapdltU,—See Halt Llqaer* Hope (p. 760). 

l4£TLftrum Soitraj^ML—The bark put iat^i ihe toddy of rnri/mtn in Madma, 

FhyllanUiTu Emblka—Th» frail put into Nulira tpirile (p, SSTJ. 

BorghiuU Tulgara—Root added to iacraaM tfia pekonaiu property of the 
liquor (iea p. 1046), 

6tT7t1lll0fl Nai-TOml«—^Tho B«da added to beveraj^ac hi make thom intoxi¬ 
cating (p. 1063), 

TmsluetEla t»l*rlca and CUelrala.—Hie fraita used to increaee the potonry of 
ipirite fp. 1073), 

Vatcria indlem («e pp. 1106-0). 

TJiiADB-~FFoduEtkin. —N&sort of taljutar fitatomant tan bo furnisihetl Tnuie. 
tbnt could make any prctoiu^ouB to I'omplete.iusae in the exemplification 
o( tho prodiictton and coiiaumption of intoxicatinp; liquoTis in India. 

Wo know that thor& wero 14 registered distilleries in all India dniing 
1901 and that these employer] 530 each baviog at least 25 

employees. But there were tmitj smaller distUleries^ oo^ empb)'iug 
on an average fewer than tho number of persons that iti6tify registration^ 

In 1902 and 1903 tho registered distillcrica were only 9, and in 1904 o<fiib«*ii 
only 8p so that there would appear bo hove been some curtailment. naoM™. 

The quantitiE^ of apiril^ isauod from tho regularly ronetituted and Produo- 
registered distilleries is of ooiLtee ^ecrtoinablet but nob the amount of other tlon. 
intoxicating liquors issued by the smaller eouoernSf nor the produatiou 
that h either authorised or not but whiol^ neverthetesSf takgs place domestic 
ca 1J\% In 1903-4 the spirita issued from the distilleries came to 3,439,167 
gallons; in 1904-^ to 8^44^302 gallons; and in 1905-6 to 9^233^013 
gaUoi^ (i^en. Trudls /nd.^ 1905-6. S). ^ 

Fore/git Imt>ortSr —To oofitrast with these hguros of regular produotioo Importa. 
oE spirits, the following particulars regarding the imports from foreigm 
countries of supply may be ipven letiLTiis of foreign trade show that 

the importa of spirits into India hftvo hi^i^n steadily iuoreasing- The 
following are the quantltica of imported SpiKli^ of all sorbs during the jujc 
years 1901 to 1907 1901-2. 1.275.525 gallous. valued at Bs. Sfi,e9.374: 

1902-3. 1,380,9S3 gaUous. valued at Bs. & 5 , 18,881 ; 1902 ^ 4 , 1.409,831 
gallons^ valued at Re, 99 , 15.068 : 1904 - 5 , 1 ^ 444,207 gallotia, valued at 
Rs- 1 , 00 . 59 , 285 ; 1905 ^ 6 . 1 * 630.492 gallons, valued at R«. 1 , 08 * 78,491 ; 
and in 1906 -T» 1 * 489*361 gallous, valued at Bs. 98 , 69 . 497 , Taking the figure 
for 1906 -T, WQ fiud the total was mode up thus :—BBANPiTt 333,957 galkns* 
value<latRs.27*49,93l: G[N* 60 , 575 gaUoiM,vftiuedatRe. 2,63^877; LjquEtTR, 

12,202 gallorts, valued at Re. 1,53,963: Rhai* 66,579 gallons, valuctl at 
Rs* 1.09,245 ; Wuisev, 593,514 gallDus* valued at Rs. 37*78.813; Spikit used 
iuDttunBK ate.* 86,891 galloi^d valued at Ba. 16,73,906; Spibit Peufuukd, 

16.351 gallons, valued at Bs. 6^23,266; MFnruVLATED Spirit, 181,369 gaUocs^ 
valued at Be- 3.72,998 ■ OnrES Sorts. 130,863ga]ions* valued atfLs, 3,43,608. 

The sharaa of the chief countriea in tho total for lDOfi-7 woreITmtetl OouiiiB 
Kingdomp 766p686 gaUoiis; F™ic#t 256*472 galiona; Genuanyp 193^575 
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STEATITE 
OR TALC 


SrEDICINAL BULBS 

b* plonl^ in ridjTM BtuMt I or t| incIsiH bolovr th»aurf 4 m Jflit hotom tho mun- 
tjxueh In the miofi «■*>■ m onJaiui 41^ OLiltl-vratecL The bylba hIogU^I for 
(rtinnJd be of irkOdium aLsa. i^ithc^r too younj; nor tM old. In ijio 
italo, othM' biilbfl nro found ^win^ with the and Imw to ba 

diffcruiEiiitoiJ. AI*J> bulbs ootlrK-tod on ihs hill* om npt to bo elTi.-rii4 for oalo aa 
p^ftm Tho bulbs ^Wing with tho ffruiM are oblong, not lo 

vphrricn] m the Uttar, imd ikre yrHuwhfh in iwrtkon. Tho hill bid bo ora ganernlly 
ol Hizp. Tlifl proocH of projiarini? the bulb, e^lM If^i’n^u. oanAUlO in 

cutlim? it up into fi-Agpuiridn nnd dryi^ : thin sboLdd ba timrinl out in tha wld 
Hid rutting ehonid bo done m th# cedy morning no thrtt tbo flefp‘ne<nt 4 
bo Jtt once oipiBiie<i U> tho nun for bourn, othcruUA tbey biAckiim-^^ 

[CA C-ruJ. Ind^. lx, 15S-3, £33-12. Sfi1l-lll. otoA 

Urslnu India, indiro. vi., 347; 

PraiTi. Bttijf, IIKia, ii„ 1075 ; Cooke, U. 7fW; Uliaiimm. Tivliilii Sqiiilb 

JaxAinda nari-m^jfom, nakka mBli-^indda, 
adavt-tryjli, LiiauUi^ lO'I'raun, otOr A bidboiu herb found in the drier lulle of the 
Lo^r KinudiL^'H wml on rlie Renge, upprend ing to about 0,0(10 foot in uJtHuiJo. 
It ia n lei^er phmt tliofi tho piwedin^, U fxinaidcrtKl m nil^triml eubstiLute for 
the genuine ti^ujll .«rllliTA But tJrerGi ue aevrnd other iipeciH of 

i turn met with tn IndMi, ^uid these ure doubtlw uiwd in aobM aam fu iareirtor 
gradm. Tiw inoiit general eubelitutea nr odkiHenuite for liie above arts rwnurm 

and j Wpi^ rslsr ; [Cf. 

Pharmartjff. /nd.. iiL* 47^-0; Ptpt. Pfoc, CtnL /ndiff. i>rtiej Ctmrn., i., lOOl* 
ISIS, £33, eto.) 


STEATITE OP TALC.— Ball, Man. Eron^ G^ci. Ind.^ iii,, 4.1fl-I5 ; 
Uallet, Note ind^ m /liw* GmL Sun\ Ind,, 168^, xxii.p pt. 2,5&- 

67; Koylo, Further Ncit on Ijidiatt Stealii&, 1890, aiiiiLp pt* 3, 12-1-30; 
Hityilenp SieatUe Minee, 3/indu Diet., Burma, 1896, xjojt.p pt. 4, 71-0; 
HolUkid, I90i>7 xxxtL, 115—6- A aoft tnagneeian or t&lcoad niincral coni' 
mocLy called Soapatoiic from ita smooth, jtoApy fwling- A coarse variety 
b known as PotatonCp on account ol its being generally used in makiiig 
pots, diabee, etc. In the Indian vemAuulArs it Iw the lollowing names 
abrala^ silkhari, 4ppreicfdrifp taii^-i-palaun^ bulpum^ etc, 

Acconling to Holland^ “there is a trade in tbia substance ^*of uu- 
detcrmineil value in nearly every province, but it ia impo^ible t^» form 
even a rough estimate of ita valtio/* Again,4e states that ** the retiiriiSp 
which are coufesKcdly incomplete, give an average animal proiluctioh in 
India ol about 35^000 tons, valued at £L9tX).“ 

OCCCff^SiVCIi,—6t<ialil^> u ookl to ba one hf tbo moat widrty dadTibiitod 
liiinrrala in Indtii^ twcurtiug Very commimly in. m«taniarph.La rec]^ The ptu- 
vinpoA an which gCHTMl C|tJalitE«« ehiody ocour nrs ^ladriu, tha Cicmti^ Provim.'tM, 
Bajputaiia and Btinna, Tlio foUowicn a t4iof aiumnnry of tha- ■upplii^ 

Mm4rwM . —Tlia beat fiirtuii are met with m Botnmcbrrla and near jlajda^ 
wofaEia viUago in the Karfiul dialHrt. After that, tlsa ■oapanimw uf j\juuitapcir» 
^vrth Arcot, Bellaxy, Cuddapofip iSaleni, Malabai*, Veliora, South Kanom diatricta 
and Puddukotoi Stake may t» In iBtW a re<jU«iit wjm tpioile Ihftt 

n cohaipmoicnl^ of aome 2(1 tonB Iraiai. aiaddawnrom viliaf[D mhould be furtiiahcd 
fur trud na top* for p^bunaera. Tlia mineral wwi rollccted by local ofnrnm, 
ainda^ ihr ■nporinteurdoncO uf tbrCT-cologiafU l>erpartif^«lt> and shipped to KngLand. 
It wcia found, however, lhal nearly the whole of the <!otiai|mTnrnt woa uaeleM fnir 
tbci pitFpoeo eontemplntrd. In ISLID^ the ouniiitity pn>duct^| in Miwlroa is stated lo 
hnvo uniuuntcd to lt'l3 toUje, ^‘Ulucd ul Ka. 4.900. fC/. Footi\ (7ref. Sur^., 
IBSIJS, SKV., pt- L, 33-6 : Mrm. t?cof. 1305^ nv., p|. 3. 203; Franck l>a^. 

Oas^ JVfcuf., i^r£for^, llM'4^ 211, 266, 204 AnmiloiHar, I9QA H,. I9(^.J 

t^iTfrel PreWacira, - ^Tlic mnrhla rtwka in the Johhalpur diatrict and Knnhrri 
Lti the BhamlbTA doktrlet ar^ i«aii:| to y^eld excnllent ttnms^ Aeeordling to a report 
by the J3eptkly (^'nmikiiiWnnDf of BhanrialW, ibe at Kanhcri wh leased in 

iSOH by {.Ic^'emiiicikt for Ba, 11A tha aulput being apprexiinately 2,000 maiuidH 
uf itomx Tltia atone m med far making eupm and other veaBc4% am] there ans 
about 10 factcriH called ' fmtiar * all in tho obova ^illl^ at worle for wudring 
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vi.+ pt lv„ 

ai3-6. 


Axial kcmita 


D.KP.* 

VU pt, iil^ 

347h6& 

Btoatitc. 


p^r^T'jiH'f- 


OCflUf” 
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Cu{ia 





STERCULIA 

P^ETIDA 


!=ITEATITE OE TALC 


imiiilEruiL 

IfimOurlAf. 


Iturmii. 


He OB. 


tiloliik 


Wblt4- Ink. 
FnlcOiL 


OTHidbr'K 
PtTi*et*t1iea M 

Etuii^Eiiajk 


D.E.F., 
irl,, pt. iiU 


CHL 

MiBdlc|i3fL 


iheco.^' “ TliD buoSaoH is cmxtI^ oa fdr flight. rwiDnU)# al |]- 4 # yoar» of which half 
iJ't&pAnCMl u gi ven ta ecEtractmg and dreviiii^ tli9 ■innfl for wofh ftttd tbo olhoT haU 
if ri^xiiiE. in mnkinff cupB in tho ' fimtprJ Ilia nutCiim In 1^00 wm SS tenu. 

StmiffiiiMitM mad C*ntml Intfif,—Tho ftona o^urp in thfl Jaipur Stito ttl R*|- 
ptLlnna, ot thfl villag«8 of srnm, Riuwola and Cisgorh. Tl^e luineriij Jit M<n» m 
pdjo gn£ri?n and ibt^ly mid if Inrigely U^ at Agra for manuJiWtydiig 

«lfU>4rBtot>' ortmumontaS ortiqJflfH Tho niinoral also oocum in thfl Uondd' 

khand IStatcp of tlio C<nlra] [ndi& Agonoy, ob, for oxaiuplo^ ai Orchn and Bljaw^. 
*nw outturn 'm Chiral Indift in IWO ta oaid to have b™ fid tom. 

aro minca in the PromDf Pokokku, Kathn, BhjunDp Kyaokpyii 
mid Minbu dutrlclA Tlie Minbu c^uomca nnd those in Kyaukpyn dutiict dtd all 
in a group on thfl bordara of Arakan and Hppi? Burma. In 18S6 thOH dJ Minba 
Hicro reported on by Haydon^ aecoidiBj; to whom Ihdto aro two chid locrditioi 
where nteatite h worked— {I ) some 30 milM Wc«i of tli« vfllogo oF Hpaoill^ And 
(i?) near the villagn of B«ilu In Ngap4 township. Tim totoi autnboT of iiunof ai 
the first locality amoiintfl to about 2fi, but Ctdy 4 w'oro being worked at the hiua 
of Hayden'fl viiit in in tho eocond locality^ according to thn aanae writer, 

there are U pita in all* but only a fow yielded eufHcinnt ateaLila to bo worth working. 
In lOOO tho outEum of atmtite in BurrdB iB reported to have been Bl tone, vdnfld 
<it Rb. 10*13L [Cy. Jfrp#. Dui. /Vcd. in Burom, Her. Dtja., Boot. No. 

154^£7 M t J?fc. Ged. Sm. Ind., 1807. XS*., pt, L. B; Seott, Gar. Upprr Bunm 
And Staif*, IlMU in, pi. J. 

—Tbero i& b krgo demand for fltnatitc in India, chiefly far tbs 
TwannfactnTfl of bowh>i, plates, cupa^ fancy box<^, etc. Many omaraental 
articles, such os paper-weights^ pen-holders, etc.^ are also made of it. It 
Ls largely nset] in tho manufftotUTe of idolSi and a special form found at. 
aiysore baa, owing to its (uitabtlity for this puiposep receit ed the name of 
praitma /roffer^ or image stone. Many templca and palaces also oohtam 
ornamentations of Bctiipinred steatite. , ffiiomtd to powder it is cominonly 
employed as a white inkp or is added to plaster (e.y. the ehumm or lime- 
piaster of Kydejubad) to make it shine (see p. 714). In Burmap penciti 
arc mode of it and used for writing on blaok-paper slates. In Afadw Pre¬ 
sidency^ Ctiddapnh soapetone la largely used for polishing cAunam walk. 
Out of India it has cooae into prominence through the property it possesses 
as a pigment of protecting stol against cotrosioii. MikkI with a quick- 
drying vtmiksh, it product a paint of great eaveriiig capacity and fiim- 
neas. Owing to it* lefraetofy natnrex it is largely Employed in the niaun- 
forturei of gas-hnnicrs and erueibles. It is reputed, to he almoat nnaffecteti 
hy atniospberic ngeiicie?^, and in China is commonly nsed to pn^rve 
fitmetuTPs hnilt of sandstone or other substancD liable to distntegiate. 

[Cy. Or. OomBi., Ifl**, £i., 278 ; KcetiCK ^kmr /nrfttjrf, of AgTa, 1873, 

17; HrekJ^arp, Ar# .^fortw/. s>/ /W,. 188&. SO. 262-3 ; Watt, Afin. Prod, JnA., 
J8&3, S7; Lowrenw. rfl/% of Kt^hmir, a&j Dfpt. Land Pk- aikI 

Affri^ Afoif.. 1807-8. 3-4 j Thorpe. Dic^. App$. Chfm., im lil,. j 
Hoc, Chm. l7%duM.. 18138. svil., 64 i 1800. xix.. 1026; lOOL :«.* <33 s It«P' 
Hrpa., 1003. 48-7 : Watt, Ind. Arf of DtM, 1903* 70-2. flic.] 


STERCULIA, FL Bk Ind.,l, d64S2: Gamblep d/nrt-/wf- 

Timfcf.. 93-7; Brandis, /nd* Trcf#, 1906. 79-S5; Stissculiace.c. A 
genus containing about 21 spii^ciest esteusively met with iu Bengal 

and Assam. 

S* CeeUda^ t/m. A largs tree knewti ma Uia jan^i-ifodota,. pindri, j^urupB^ 
^ackna. ttikap, etc. It aoettraea tlie wtat ocoBt of India, in Slartabam and Upper 
Tenawnim in Biutub ; of tan ctUtivated. Is remarkahle far the dma^re^hlo odoor 
of itm fiowDTB, which appw in March. 11 exudes a gum reeemhliug tragBoaBth, 
and AU Oil Ib axtracted frpiii tlie swle by boding in wdieti Ffawert imd leai'ee 
are used iCKDieixa.ix'rp m^d ui lUuee af eeardly iho eeecU are roaatoil and eateOH 
i€f. AmlAa, Fcg. Fata amt (Hh, L89T, 169. 218 ; Woedrew^ Oard. in Ind-, 1903^ 
188 ; Cimuiiigbapit and Fkam^a of Li/t m iOOtp 335.] 

lOSO 


-4S.SAM INDIGO 


STRYCHN 05 
NUX-vonricA 
Btrychnina Troo 

S- TIjo Jeanrai, odfa^ la£if y, ^ikUi JStiva^r, pavuirT^k, 

A J&F^ doc^uayn trw of tho dry faKHta of Nortiiem [niJIn ; Uiroughcaut CoiiLml 
IndiA and the ; OOiiiniOn On thu vrest wo^t in Kookozi and Kimorti ; 

AH iiJ» Iho dry foriMta m Buittui. 

rt yoldi EL call^l kaiihi or kaiirtt (M« p, 115^ wldolj pi of tho tra,^iamth 

or brt#rt4>rA Or '' miBoJublo aeri^ (Ui4 hoH born IuckJ in tho BdinbAy bunktaJH 
M a for tm^arauitb. Guil>aurt (Phorm. Joum,^ IflAfi, 15, 57) hna ob- 

i«rvcil tJllLt tho gfiim gives off oCstla acid whan OXl>OH»d to moiat sir, nnd that 
^n^Muntily it develops odour of \'iiue^flr whan kofit in ciwod bottlea. Tho 
origiTi of thin OOOtic ai^ in O Himilnr from Auatr^fa hM boon invutigatoul 
by Itobmaon f/owm, GAcfrt. Sac., IfKMJ, Ixxxix.^ From tho bust a 

Fjnna is proonrsd mud nuido by tho XAtivos into ropea and coono oloth. Tho Wtra. 
bark is obtained when the tre« arfl ovar toll yoars old. Thg trm AfO Out down, 
and after loppinf^ off tho bmncshH, tho trunk in Out info pdooea, six f«t lon^* 
from which tho bark is separated by making a uerpendiouleu- indsion ** ilfuS. Texi. 

JaiffTtr, Aug, 2S. Gnm, lihmi'es and hfqnchai of* oil amploycd in Native 

and the seeds am roosted and eaten by tho poofnr dosaa. OamrFiie Uaikitw. 

Sure. Ind., ii., 177) states that the roota ora nlao sdiblo. Tliey am 
drst out into amAJi pfoore, then boiled end mixed with Qlthar tplaOs or sugor/^ 
rbfl trriga and omaher hranches am used as rattle Fodukr, espeeikEy in tim^ of 
noornty {Indraji, in J'flr,, XX^., 107). Tho Woob is nimdfr into Ruitnn ■ n^.w 
■nd toye. PharmacPff. Ind., 1093, iii., flpp„ 129^0; Cameran, FfJt, Actso/ 

Mt/tare, ISIH, 32 ; Affri. JWff,, I90h No. p, 340,] 

Si tUEou, /fexh. Tim udjeif, gvi^badta, poahma^ kanhl^emi, buH, 

tuET^ *i*K iai>aya. M4mm Ota. A moderAte^ixad tree of the Sub-Himotayim 
tract from the Indun eastward* 1 oomtdun in foreste throughout Tadia and 
Burma, It is valuable on account of if# FinnE, which ii coono and otrcng but m™. 
mode into ropea and bags. In $outti«Ti India and Biuina it is sold to W much 
esteemed for making; Edepfiant-rorMs, and in Northern India few cattls-lml ten. 

[Cf. Affri. Ledn-t lS!34^ No. 12, 2fJ2 : Cameron, lx, 3^-3 i Dodge, Uaeftd i^ibrt 
plant* of thi World, 1&97» 303 ; Kw Buil,^ IfiflTt 9 | Nisbet, Burma under Brit^ 

Bute and Before 1901, L. 371+ 3^4; Keepor, Hept^La^, tmL MitC., 1903-0. 3B-0.] 


STRDBILANTHES FLACCID IFOLI US, FL Br. Ind., DBF., 

is.. 408 ; Boi. Mag,, 1$87, 6^4T ; Gsinble, Mmt. Ind. Timht., 51& ; Acak* 

THACE.K, Tim EdnL or Aasaiu Lndjga Plants rdmpdl, fiar-rum, khuma, 

«apra, cAimoAUj ft^sAonij Tnai-jyw, etc. A shrab of North mid Eaat 
Bengal, Assaiu, ^Anipnir ond distributed to North Burma and Soatbern 
China. 

This plant yfelda the r&m Dite of Afleam and is probably the souroe of inueh ImUgot 
of ibo so-called indigo of Burma (see tafUgofariH p, 693), It is fairly generally 
cultivated^ for the purpose of ebtaining the dy^ by the hiU trLboe throughout Gw 
^Irjnof its distribution. Tho plant fi pfopagatod fftady by JMt autdings made 
in May or June or earlier if the rains set m. It yields pruninga twioo or three 
times a year, and is perennial. The twochaef crops are in April or May and again 
in Bepiembar or October, Mr, grijut Lakhi Natli Kakoti asub-Df^Uty Collector 
^ Assam, bos recently contribute op interaatiiig paper oa the eultivntioik of 
vur-rrum. Ho speaka of one coffioA of land yielding 3 to 10 eoefs qf the dye. The 
Nat{vo methoda of Uliliaing the dyo am fmly desenbod in the Dhcfiofuiry, [C7/. 

Duncan, Afonoo. Dyrt and Dj/einff in A*»am, ltl96, 4S-60; Rec. Bat. Surp, Ind., 

L, 221, 2S7 : Hoaio. Bept. on PrW. SMu'ch'uan, CMm. ISKM, No. 5, 43-4.J 

STRYCHNOS NUX-VOMfCA* i FL Br. [nd., iv,. 90 ; D,E.F,, 
Kirtiknr, in J&urn. Bomb. Nai. UmL Soc., JS93, viii., 331-4 &jid t .; Gninblq, 

Man. Ind. Timhs., 497-S; Tdl>ot, List etc., 1902, 241-2; Priin . 

Beng, Fhnis, 1903, ii., 704; Cooke* FL i»f«. iJmwi., 1904, iL, 185; Loqaxia^ Tw 
ijnM. The SuBke-wood* Nux-vomica or BtnTJmiuD Tree* kafm, 

nirmal, kora, mifshfi. jtdUcAuvdip jbuarcila, hmjiram, kdbaung, -etc, 

A modcmte-^lftcd deciduous tm of the Gorakhpur forests In Notihetn 
IndiB : Bengal, OriM*, the drcaiB ; the Deccan and Kaimtak; moist 
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THE BENZOIN TREE 

forc 2 ite ii] tbo Boilibay ?r«itleiiC3r; deciduouK fonatis ftll over Bonna; 

dry n^giciiin of Ceylon (Oanible}p 

Tlio t™ 3H iniporlAnt tu Iwinif tllv Hurm of itw alkjklci|d«4, ^xiiYtstmNlt and 
BROnWEp which nro ohtninfd from BfEDfl. Tho fruity aro e«nfM;l 4 ?d miiJ thfi 
#eede nut and dned in Lhe ann, or the Hccde are fdnijply ^^thoral from IIki 

p^>im<clp Intt fn the I’alttr ca*e little niiirkel value, 'lliey'flfth lotmdkh, n*t 
tit eoR.ir’J^vo-ei^nves and aiker^' in cotourr ** Cochin nua-vo^ea ia i?o]]octid in 
the dry riet^klnouri forevta at tfie foot of the Trnvoncore hilk and m iWkIhJ to umiall 
Kativo dealers at n tow rale^ wh& oend it lo the mcrchnnto. Coeonudu nm- 
voinicB ii obtained ftoin the Ganjoni di(ttriet and the GudDvari Tlie ^rwJnM 
iHieda come fj^>ni XcHore and neveml uthfir |Nirta of the PrMa'dency *' (J^Aar- 
mnc^. Ind.u iIKKI). '* The London market quotation m WUnlly atwiit I to 10 
nhiilin^a per cwt. TliO exp-Jrte nro chiefly fmnk i^Iadroa, Bombay puid Coehin^ 
and of conoidcrable anmuFit ” (Gamble}, In uldltlon to Ihe'nJkidoidii juit 
mentionod, they yield a ilTi”E; which prwiuTH! Liglit brown fliAdOi en cottuia 
clothe unti 41 n OtL employed tkird icitmliy by Native practitiotkk^Ht By tlio htll 
trlhen of eJic NilgiriB they orn ufcjd m n fiolk poison and are eiiiplayi^i liy Xali^Ti 
diitillens whu add amaJI qnumtittw to atnis to render it more potent (p, llMTj, Tim 
hark aiii.1 wood alno eoTtt4un hrocidie and ate ecnplon'cid mediciEially m T r>dia. Tlwj 
Wi?on jw wdd to bo itscd in Tturnia for making carts, agricultural implements and 
C^diiuet work. [C/. Paulas (Adams, trans]. and CoeimuEalJ, 

|S17, iii,r Sifdl-ttO, 401-2? Ptyer, A^dar. Ac€r IntJ. and Pm., l07S^ iTlii Falm-^ 
1(177; 3rilbum+ Or. Obenn., 1J113, i., 2S4 ; Tatttf Sktrtff (Tlayfiur^ 
transl.h I933p 20 31 ; Moson^ ^Fjrvfws mvd if?- Pn>ptr (c<l. Tlicobald), ISfiS, ii„ 
342: Pharmaea^. /rtd„ ii., 4&0-MM}i iii., J7fi. appr J Ind. Jfos. Ciiit. and 

/mp. W,, 1^47-8, 28; iatkS-0, 32; |f»l, 42: 1W4. 20; Brii. Pharm^^p., 
IWOHh 117-0. 222. 314: Dhorgnlker, Naitt an o/ IndC^. Tt^?. 

\t. I ID; Dutt, Afflf, Mtd. Hind., 1000, IOH-0; Kkl^et. Burma unfirr Brit Rtde 
find Btf^, 1901, ii„ 2fl3; Bam'p I^gal Aferf., 1904, L, 447-5n? ii,, 494-8 j 
Clhonh, rr^flif. Mat. Mfd., 1904^ 49^ W] ; Achart, Quinzi Ptaiit^^ danf 

I/Indt, 190n+ 4f>7-8 ; Vf&r^oat o/ pharmacr/ (many pil«8ngeti|; 

Vhtm. Indu3t; pSarm^tetuL /Oant., frtc,| 

STYRAX BXNZOIN, nniami: FL Br. Ind., Hi. m ] Cambk 
Man* fnd. TiTnbi.t 1902^ 46G ; Brandia, Ind. TrteSt 1906^ 442 ; 

STYMAt’EA:. Thfi BcihEoin Ttce. Tbe E^^tn = lubdn (Ind. baz^ti^), 
«Aam^i>G»i, AuminibHp rt& A tftnalJ tixse of the Maky Artdiip&lagd* 
important as yteliiing th* trne or Cum Benjamin of commcTO- 

Ttiis substance appears to liave liecn finFl mentlo-jied by tlsil Batuta 
ttt>r, Fr, Od. 1858, iv , 228, 240}, who visit45d Sumatnv (A-O. 132(5-40), Rd 
0 (iLbi it (i^ ineense of Java)^ I ho name Java being kHajd among the 

Arabs and FcrBiima of that time for Ehe Raiilcm ArchrpeJago. A-ceonLuig te the 
Pharm^KOffraphia Indka (||i, app., IflPl tliers tm- four kinda of tlio n»iu met with 
in tho Lonflon market, vlr zSuxni^ Sumatra. p4?nang and Palcmbnng. It i» ^rtt 
known that iho preeent "pedea is ihc iKikirre uf (he Sunukim tMin. but there is 
eonoiderable dotiht regaling the plaOtH which yield the otber three sort*. The 
Siam milk is the ooatliiMt annil most eatiw-iued, 4 likd is ImportHl by India ^ 
cubic blocliEB which take thePf shape frain the Cosh in whicih packcHl whPe 
stiU soft. The resin W lArgoly iuh^ both in India and Europe m MedicIKX^ 
AS oa IncTEjraB and jm a iOurco of dfaro^# rticirid. The impart trade is 
able, amounting in 1905-8 to lfl^^090 owt.p vfilnn.1 at Rs. 4 J 4^940. Al»kk>»t tbs 
whole oomee (rom the StfUite ^[tlemonla, vil!., in 1903-8, 16^074 awt., end 
Spwa chiefly to Bomliwy, 9,717 cwt. in the ymr nnmod. Exports of th# 
rwtn in liWiVO am4jtmtrd Ut 52 cWL. ancl fC-export« to 1,394 nwl. ft?- 
Vorth^rnii, Trawh^ l5I0 (ed. Hakl. Soc.). |ft83. 234 ; Gorcin lio Orta, 1595^^ 
Cotf,. i*,; also in BalL Pfec. /r. .Iciad'., tii89-0l, Lpeor. 3* 394; 

(Blaehnmnn, tnkiasl.h ; Fiwt^V.E.I^C. Littm, 1602-17 (nujiirt^^us pswHiffBal: 
^dbum. Or. Comm., 1813, ii„ 305-6; Pkarmaoiff. Iwi.. ii.. 360-73 ; iii-. 16^"^ 
app, ; Kttp Bull,, |8U5, 134-5: IflOfly JtJ5-3 ; G»phafT, Nult. /f*d. Plant-, fn 
Ej^tm Bait, Kvi^n. Mum. AwnMirrdrMmr 18^, 115-0; Thefpe, ZWff, Appf- CjIcbI p 
1898. L, 273-9; Halmk-Jifhton (oti- Oraokeh 1903, 86-7 ; TAcbirek ifiV 
und die Httnbihiiiirr. J90(k L. 195-21:2,] 
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To iituii mrtlUmilwae i» duo olfio th* iaei of its boin^ often tatmtioned in IuIh of 
•PICM m pl<iQ« of pt» CT fmiaa. Actmui «upplamenl«c|, howevw. fhircia 

by tjie fntomitin^ pR^icukr Owt the iin«in kc iri« injiied n-ith. 

*'!!' Jl* "f- TTiUl, eonmiDQ f««in and w»w, Thu* then Itta 

MUlteritt^lii r«i«ent ynk^ ufton mucJi «]in(ktui|iiid of by tlio triuJo, is mil a 
pntduct. of (h® of modern comiuem. liLuidsl*lo (9'hnvb. in Oloaiiua, //iif, 

Mtmeipf, rfi?., Je30, 27J, speabiog of tlio loequer mark of Oujanil. onyo, "ITisv 
^•o lhain oitch a Imtre ii* none yet could ever iinitatft in Europe," THVomK<r 

iTravfU In4 1870 («l. Uf^ ii., Wl- 2 ) abeorvm that-" tST 

produm an obu^anro of ahell-Jjio, There ore fwxi kiiuL) of iL 'lliat whirli i* 
f^imJ nq tr«w id of a colour luid {* what tboy flyo tbt ir Onlicocs and otlier 
Witlu and wbon t^hey hnve cjunn-lod thi* rod colour they lUm (he |ai- lo 
aequer cabinete a.i.1 other object* of U,at kind, and to mBke fi^Utieh wni. A 
hujpj quality of It a oiported to Cliirta and Japim." Thevenet (Tmufi in 
iruonf. IndoHatu de,. 1^7* pt. iii, I12> wpoale Ml* ttaCement llikt Im a™ 
oxportMl from Fegu. LutJy, (SolniaBiu* (/’jinibtM* EjMm’jraffpnr*. ]QSa, SlOl 
nmerted that ^ vary iwjnr " lac " luid bean derived from tiicGiCok nnd nrisinoliy 
dmuted a red wood, H* arrived at that sonclueion ebiehy throiiRh ha own 
MpMaEtit>n that tha luilfnn luinko for the nubAtmiee wb* nol lakh. ^>*5 id 
tluubtieai n vmdant af Iba nouia uul^ luoln^y nbumitUitlr indicatwi, 

Eutcpm tbrfli4fi:li tbu Spikmuh trAda between Buimii nnd Snmutni. 

\VTiiIb u Icnowlisd^ m 1^ wm thus being ip-uduiiliy dlatenicEuted cn'or Europe^ idiUu 
nin not wuntiu^ indicatiDtui that witilin lniii& iU^Lf the subject wm not 
being no^wted, Thua in tlie Aln-vAit^w {Blochmann. trBt»L^ 226J, a work 
iipuken of ^ tJio adminwLmtkFti nport of UiO Emperw J^kboj for th* 

JfiaO, v^yffod of UlC peopertions of 1*C nsBin Bztd certain pigi]iOElt« to be eiupUiyod 
in vnrntohmg cAmM^ or ucnwna on the doon of pabtio budidiugs. It would from 

cirounuitan^ mvim hi^y probubk that a wlotired Spirit woish may have Q^hmA felrii 
bw and uoed m India Jonn before Europe pomt^e^ my klUiwIodra of 

that valuable eubeUn^ Fryor {New Ace. B. /jwf. and ^ 1072-81* &A}a}ao 
ftllud« to elognntiy ooJoiiKd di-kke^ but it may ba added the m£]c{dni oAieJbr are 
crudely at4yurd with mmemi djM^ never with lac varnish. 

The period of tho atrug^e for Europeoii inpreniain^ in the Eiut waa protiti- 
cahy that of the birth of iJf deflnito knowledge in loo. But tlio wenw and the 
perwin* ohiuigo rapidly and th* fntrnnt skifu fnJm tho dye to the rmku back 
■^Oin to tjie dyev snd dnoJly ono* Inoro to the rootiL From tJ» Portugucoe on 
the went oOMt Lndin the trade pMOOd to tho SptUliab and Burtnu ma &uiiiatra* 

While a little later on (and in the Handit of the Britlahl it returned once mors to 
^mbay. In the Rooords at the li^Wt India Cbinpany {Firei LtUtr Boofr* Id00-1&^ 
ana, ete.j we are ^voa certain ^impeei at the Company a inetructione lo thoir 
J^'onts. '■^Gutnleero” was to be obtained from Ciunbay. "^Gum luck"' ut 
t «wnd sort was to be proetoied at Surat, '* hut none ot the worst of nnv 

haode." Piivafo trade in gum-Loo was prohiNtedr So again, e< dote 161 i 
much gum-lae» both of the Sort used for dyeing and eiso that of which Wai m 
made ” was to be purchawd in Surat, The following year tho " look " of Boroda 
is takl to ^ in gmLllB like z^tfo pure os Ombar-'' Of Agra it is obssrved thttfe 
are twp kinds: " The Onn is in annul sticks usually carried hence to Mocha i tlie 
Jjmrr ii in groat oakOA. They both coet OUO prtce* vja,^ 8 rupMs par maimd/' 

-^e atubor-ealoured grains of Boreda awe doubtlM wiiwhed SMd lao**^ and 
the great Bokee of A|fra. would imply ii%4yillfacturo. is the cuiuaj (i^ne = 
poinl iiKke mentioned ttk 1628 OA purolubied oi Beroda simply wnohed loe f Bui 
“J reeordj ef the East India Oompany fh^re Jl apparently no mentioni 

ol BheU-lHe Qor of aome ef the ch»f Dcntroa of tJhe prenent manufaoture,i iueh os 
ilirtapore s^ Caleutta'^hut of oourae the town of CakuUa was noc in o^tenoe 
^ lime indicotad. The faei remaina the Mims that the early rcoords monifoat 
locslitles of produgiloii that ara quite unimportant cempored with oth^ more 
tecont oanLrt^ 

The demand for ooeluned served the useful porpooe of pointadly diroctihR 
attentian to tho lac-dycu. Thiit though taforior*, was found quite good tmough for 
ttie purpoBQB to wldeh oochiueol was put, and had tho additinW advaptago 
ef being cmuidorably clieaper+ A large tTMxt in Iiie>dyo accordingly Sprang into 
that gave tho Impetus for numcroLie loo foctoHos own^ dirsotly cr 
™“Vctiy by tho East India Company. At this tiiuo Who mvieetwd fand by 
f^i^poons doubtien) the method of manuhieturing laC-dj-a into specif cakse ra*— erf 
ready for iMe. Such importanee did this mw iadustry assume thoi it dwarlod bac-ajt. 
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llao gufti-loe of ihei wlkir cuitthwco until it mii^lit lUxTicmt bn «aid tliAt th« nma. 
{I-^) beosuiw A by-t^rodyot of tlid fAOtc^ry. To thii pirvumatJuiDo 14 *Um 

Uto frtc-t tbftt tfciO ±ilCp|bod 4 of i!\lltavatiH>iip of onlloctioli und df incumfoGtiire, tliKt 
to tlw frrwtil tiny, intoiiU^id »ml jwjffps^totl wiUi a viiWr to produce tb* 

dye, n£i^ lauiglit idliiEMt (fcil>V At tiao OXponM o^ tbo rmifin Tlin dyo tin profits 
of the icidtiairy. But Sir W. H. Ferkiii'A dwifo^'ery of mnilino struck At ontn iJn 
Uoath-hlow of both thn Moxio-Aii poehineAl Uvs ImliAfl tAO-dye 

By thid uim, fioivovsT, new uwthiKU ijid dlwtioDA of lifting the roiiin liw had 
li&sjfi JidiMViued in ISqjrnpe, imd thi? int«rtHt of the factory dbifte4 until tbe dye 
bfH^an^o first the by-pcoduet and ultiittately iho uyolau nr vttaatc lY^Aterial of the 
factory^ More then wo are preoafitwi with a demonjitTatian of the Atjutllni^ Fact 
tlkjut A by-produet that cmk be pn^lneed at im alnuMt naruiEuil coat canmt oF 
TVeceaeity contcat the niarket a^amat the prudueta of tbo iilienucal laboratory^ 
Attention waa thui corncantraled on the nssin, and it aeon became ibo chielE foniurs 
of intercatv Jaiuart Kerr [PkU. 3'^nTtW4> Ixn^, wua one of Ihn Hktlt in 

mention end deacribe tike manufacture nf ahcll-lnc. Fmm nbwut that datCp there' 
JcftTe^ the zikodcm factory induatjy may be aaaumed to have ori^dtiate^t. tn Hat 
Atory' of lae we ^uive once more a dcmoniitratkm of the iiidcbtedneaif of India to 
En^lnzid for Her modem comronroe. 
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ORtaiy Of LAC^ 

Lif«-hktoiy of the laaect.— The minute Heniipterun® iiueDt 
htfrtiiit upon tlie pkeit juic^ clicked up t>y a probosew^ In 

the ndult Atate the female have no power oi locomotion, but the maJei 
on attaining maturity emerge from their pupal tasea. become posaesseil of 
a pair ot long transparent wingEp and Ry away to vmt tho fcntnlea and 
shortly niter die. At two (in mmc ca 5 ie*i three} fleaaons the nwarming of 
the larviD tak«a places vix. July ami Deoember of feLso January, The 
krvjo ora seen to emerge from the dentl bodies of thn females ami to er&w| 
away in (|Ueat of fresh feeding grounds. They an* then minute ertiat^w 
of All orange-red colour, have no reeoguiaable separation of body into 
head, thorax and abdomen^ liave fully former] feelers and powerful lepK 
but arfr devoid of any cbarooteristics by which they can be sepiirated mto 
mole ancL female, flicy meaAUre about one-fortieth o£ an inch in site- 
For some days the awaroiing eonttnues until the twdgs become dtstinetlv 
reddish in colour and Literally alive. The vast majority, however^ perish; 
the more fortunate are wafte4i on the breeies or are carried by the 
birdfl. gtjulrtels, etc., or by their own exertioiifl^ to new Hituatiena- The 
loTYse thus becomes fixed, and their It^gs, being usele^n, drop off* LaMtly, a 
resinous excretion begins to form around their bodies^ which by the ag¬ 
gregation of many in time aHumen the coiKlition of a more or leas com¬ 
plete encrustation of the twigs. If at this stage the encrustation be cut 
open lengthwise^ it will be seen to be of a cellular structure and to compnM 
two lands of cells—large eircular caverfw and nmailer oval cells. The 
former will, mOTcover, bts noted to much more numcroug than the 
latter. The circular cells arc the females and the oval ones the males- 

About two and a half unmths after the swarming, the malos escape from 
their cells, become (as already stafed) wingeci, and fly or flntter sway to visit 
the females. Shortly" after this the biMlics of the females bet^omy greatly 
enlarged, OBoume a bright redeolour^and in due course develop A'i^^pa^OlEi 
lame, Thf? mother tbe-n d^^s^^ her body becomes the resting chamber 0 
her offspring (about LOGO in number}, which at their appointed time rn^y 
their escape by swarming, and thus twice (or it may be thrice) a year t 
Btrunge oyele of life is repealed. 

PHOOUCTWN Of ^AC.-Thc si'Htem of propagation that at p^»E 

prevatl* cotisista in lopping off a few twigs of well-formed hir. a 
the expected date of sw'ormjiig. These are carried to fresh trees oT 
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boughs of the Baine tree and tied in convenient and* suitable pofiitions. 

The ktVffl on awartiiing craTii to new wood and become fiiei If the 
object in the cohectioii ol Inc ho to procure the led dye, the ^tick kc Pi^h* 

(that isp the lac-encniiited twiji;^) shouJd be gathered i^fore the lart'ie iu*™. 
hftvo ewaiTiie<l. But if the refliD-hic fee Bought, there would ^eetn cverv 
reason to delay collcctian until the swarming has taken place. The 
indiiatn* assumed its preaeut form while lac^dye (if not equally valuable 
with the resin 1 was a prohtable by-product.* It U now volueleaa ; its 
presence admittedly depreciatisf the shell-lac verv groatly j it necessitated 
expensive and poasibly to the nsin injurioiid methods of "removal; and the 
decomposition of the larvas gives the ofEensIvB smell to the factorl% which 
weihnigh becomes a public nuisance. It would therefore Booni that tbe 
time has more than come when this state of nflaiis might be mitignted bv 
dome change in the «$eason of eoUectioiLp that wouki allow of the coblir 
hoiiig very largely removed belore the stick-kc coniist to the factory. 

The colbeting seaaaiLB at present adopted are May to June for tbe one 
bro*jd and October to November for the other; a delay of a month or six 
wiH^ks in each case would see the swannmg accomplidheiL [C/. with 
Opinion of Hooper, Rept. Labor, fjaJ. Mus., ItKM-Tp 7.] 

imprrtvemcnt In Qu^Rty^—Th^xD would swui to be little ot no doubt 
that in India there is not one species of l'wrA(//yfiV#, but several The 
wellkiiowti diflerent qualities of lac are due, it baa been said, to the plants 
on which the iusecta feed. This is, however^ If^cly to receive an even 
more rational explanation^ viz. that the grades of lac are due to being the 
resins of different species of insect. It » also well known that the forms of 
lac found on leguminous plants tor on so ft-wooded plants), iuch as 
/i-mti/ftfifi aud C'wjVrjiiiw iHttiruM, can with difficulty be induced to live 
upon hard*wo€>ded trees, such as .SrMMehei^a friptfifi and Shvt't'a 
riifmMfff, upon which ]ac> is nevertheless found. But there is still a furtbei 
considcTation of ImportaJ^ce. It has been observed that there are special 
eultivatcd races, such as those found on Arurin In Sind and 

adjacent tracts that plant is used as a food-stock, but hardly anywhere 
else is lac to be seen on that tree. We have here cither a special race or a 
remarkable climatic adaptation. Further, all over Indk albino-broods 
have been Tccorded as occasionally seen. It would thus appear that 
were the selection of stock placed on a mtional and scdentiffc baais vast 
iiuproveitienta in quality might be effected, if it were not possible arttially 
to evolve a white Insect ot at all events one to a large extent devoid 
of the objectionsble colour, the remDvid of which so seriously enhances the 
cost of the present-day resin. 

Fofod of the Lmc Irtirtci . —The Lnaect lives upon a Urge number of 
widely different plants. In The A^kitUufsl Ltd^er (f.c. 210-5) I have 
given a list of Dome 56 trees. Those host known ar? 

,Sefiietrh€‘rti shore ft and 

Aojttbti. Th^o are all indigenous Indian trees, so that the 
Uo obtained from them may be called t^d lac ^the insect being at most 
eeim-dome$ticate«l}; but two plants are specially grow n for it, and w here 
thb is the ca«e, the Uc may be regard^ as a pUiiUtion product and 
arcortiingly spoken of aa existing under a greater degree ol cultivation than 
the wild inaset. The plants socially grown are Amrla antbiru m Sind, 

Kajpiitanjs and Cujarat: and iniltnut in Aasam. But lac does 

not* in many locabties at leasts pay as a special plantation product* 1^ 
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ritip is moat capricious both in vield and price. One year it may bo highly 
profitable, the reiy next said on ao rtarrow a maipin that uo iiiducement 
exfets for extensiofl. In support of this atatcment* witness thg fact 
in 1902-3 the exports of shell-loo were 19S,00() owt., Talned at 13| miiUoii 
rupees (£1,043,991), while nest year, 1903-4, they were otUy 173,000 cwt. 
but were valu^ at otct 21 million rupees (£1,4^,067), That is to say. 
while there were 17,290 e wt. less netted, the auin resViswl wjis neaily 
half a mihioa pounds steriing mote in 1903-4 than in 1902-3. Anct the 
fluctuation might just as likely have been toward a loss ss a gain oE hall 
a miliion in the sum realised- No other item of Indian trade manifests 
aiiTthing like such extrema fluctuations in price as lao* and it esa, there¬ 
fore, he no matter for suipiise that the supply should correspondingly 
fluctuate. 

__ localities of supply Ayo cost of PttOOVCTlO\,-Llfi IS 

Influences. ]Q|.t wjth prectieallv throughout the warm tropical areas of the whole of 
India, but moat abundantly in the Central Pro\'uic®, Bengal. Assam and 
Burma. In Sind and Gujarat, as nboady stated, the Sfflhut tree {Af»riit 
urtibifH) may be said to be that on which it is met with most abundamly. 
In Bengul, where both the bdml tree and the Use insect nre plentiful, it is 
extremely rare to find lac on that tree. But, aa aln^v suggreted, the 
question natHrallvafisFS, is the Jejtuf* feeding iiise*-! of Sind the same apecira 
as the nofas-Ieeding one of Bengal and the Central Provincre ' T^e 
climates and soils of Sind and Bengal are about as different as it is popsi e 
to i TTui fnTi^^ filtibiDiigh. botli uro* ttcipiml. XhB- one ib- ext.r'&tn.cL ^ 

other eWreniely moist, and that abne may account for the helia^iour of 

Cosf tif PfOiluctha .—Mukerji (i/andboob/«d. Agri., 1901, 496) gives 
the following calculstiou of evpenditute based on an actual espenment 
conducteil hj on AKsatil planter :— 


SmbitL 


I>jTRi;qnt 

CIlflOalML 






Bent at Rs, 3 acre Jof 80 cwrre* 
Hoeiufl or tutlilkg jimgJo btitwsen 
Upkeep iKCeiMary bmklin^^ 
Cutting briuiisbefl luiil pultlog In seed 


Ba, 

£40 

lOO 


Bj. 1.000 


^rnntifjjturlng ellATfifi ftt & pcT cent. 

Pnekin^ aikdl diipfttcat per Mfit- - ‘ 

Cnlcutta for torwardiiii? ftnU river fpciglit. at ^ pcf 4:?nE. 

LeiulOB chari^ iot Ha /nafi-kt. Dock and m chuigM - - 


31,300 

1,750 

LT50 

3.000 


PpMcdi cf Sale*. £I.7B0 at IW. 
El^iirt diHoiint tCi buyer! 


ToUJ .. 


Total 


R*. 11.000 


Deduct Expenditure.» - + 

Biikncfl of pivit 


,, 11,000 


Bt. l4,5Ef4 


" Lae wotked in f onnertioii with toa, etc., the amonnte for 
Kdd Native aupertisioii and upkiwp of coolie line#, etc.,, mv be ^ 
proportionately according to circimistanM^ The plantef refeiwl to, ^ 

, lo4t nearly Im whole crop next year £roni the attaeka of a night motiu 

mss 


ever, 
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Anfdniinj; to tile .^efiNtnutmtion Repon 0901-2,^1), "U 
ie fonnd over tte larj^fo tmet of hillv country covering the Choto NAgptir 
Dinsion and overlapping the west’of the Bard wan and the north ofthe 
Oriiwa I>ii^oiu. The principal lac factories are in the districts of Ranchi 
and Manbhutn in the Chata Nagpnr Rtvision, and in the Baninim and 
Btrbbum djatnetH in the Bnnlwan Division. Stick and aheli-lac are krgelv 
exported from Ranchi, Manhhmn and Bankum.’* It is also stated that 
“the manufacture of ahell-lao is an important industry in the Banlciira 
district, ami is chinlly carried on in the town of Sona'nnik]. The main 
supply of this aiticlo for all the fiictoriss in Bankuni is obtsinad from the 
districts of the Chota Niigpur Division. The industry is carried on to a 
largo extent at Blamhazar, in BirbhiuiL Shell-lac and lac-dye ate also 
manufactured at JIaiikuT and Degnuggur in Bard wan; hut the industry 
IS on the decline here also. There is a lac factory at Cossipora in the 
suburha of Calctitfa.” 








AB^m —In I BOO, Basu (A^rL Dept. Induti. Bull (ttflr. 1), 1900, No. 6) AitHM 
'ifTote&u a<-i:oiirit oi the Inc industry of A^aam, froni whiob tho fallowing 
may be BbstmetdKi. “ Knnmip and, tUe northern p^rt of the Khusin and 
the Gnro hiJls bonlenng on tlie Bmhmanytru iralley are Bt present the 
chief seats of cultivatioiL. In Kamtup lac-n^ariag k chiefly confined t* 
the ooitth bank of the Bmhinaputm, the Btiiitlal outtimi of $tick^bc in 
two maiiza4 {R^Hli and Chha^Tini) bcLug csticnatod at about; 2,ODO maunds* 

A srriftll quantity m reared by a few Kachari families in iTtauza Jhargaon 
on the north bank. The bulk of lac exported from the dktriet is, however, 
obtained from Gbiob inhabiting the uorthem elopes of the Khskda hdk, 
who ate said annually to bring in about 2,00(> maunds of Uc to the weeklv 
markets at Palaabari and Chhaygaon and about 300 rnaunda to the markets 
at Boko. A nmskll i^uantity of lac, averaging about 400 maunds a year, 

Is brought in hy BbutUs to the annual cold-weathcr faim at Darrauga B5wtta- 
and Suhenkhata in the north of the dbtrict.^^ 

" In the Garo hilU lac-maring la chiefly confined to the north and 
north-eastern parts of the district, comprised in the northern range o! 
the Garo hilla Forest Division. The peojile of the south and south-western 
parts are said to have a superstition against lac cultivation. The annual s<i|mwuh«- 
e^orU of crude lac from the northern range ia eatimatcd at 1^300 to 1,400 
rounds. In 1894 the Assistant Comtervator of Forest^p Goio hills Divi¬ 
rion, estimated the Bunuftl production and export at 2,000 maunds, and aiummi 
reported B Serious decline in the cultivation of lac, which he attributed 
partly to the low prioM and partly to the depopulation of the Strict 
through kala-didr and migration. Oonaidering that the bulk of lao ex¬ 
ported from the Bzmhmaputra valley is the produce of the Kamrup ant! 
the Kbosia and Jaintia bills and the Gora hilkdistricts and that the exports 
have during the past five years avera^ over 16,000 coaunils a year, the 
foreeomg estimates of onttum of Lao in those districta would aeem to bo 
much bdow the truth." 

Ceirtnt Prov/artfs.— The lao insect h found throughout the Central C. Frovc 
Provinces, but the main centres of coUection are the Jabbalpur, Saagof, 

Damoh, Na^ur, EripUTp Bilospur, Sambalpur, Chanda and Mandla dis¬ 
tricts, A fvoie on Ijic Indutirt^ of tAe Cenirai Proidncies (BuU., 1902, 

No. fi) gives useful particulaia re^rdiug prodnetion. The lao collactois 
and BellcTs in thiae provincea were given in the census os 2,592 persons. 

Of the amount collected by fiir the greater part is exported, only m HttiaU 

1U59 
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quAntity being retamcd i^t loc*I use- During the five yeaiB eoding 1900-1 
ibvoriA. the expOTte fluctuated veiy greatly; in 18S9-I900 they catne to 

rnaunds. valued at iU, —the highest letum iu point of quantity— 

and in 39^,713 maunds, valued at Ee. 5,42,391, the lowest record 

for the period mentioned. Theae eiporte, moreover, were almoftt entirely 
from Jahbalptir and OhhBttiagarhp and were conaii?ned to the Unit«El 
ProWncea almost entirely, thua feeding the S^llrxiLpore faotoriee. 

Snrmiu BiirutA. —The large loreata Burma are said to be capable of producing 

an almost imliiiuted quantity of lac. The chief aonreoB of coniEnerciat 
Etinuefle lac are the Shan Staten and Upper BurmAp atiok-kc imm these 
places being imported into Calcutta, where it ia iniiiiufftctured into shell' 
uxp«u %e lac for export. For some years the supplier received by the Calcutta 
factories from Burma have begun to tw appreciated aa important. 
Accor^ng to 8ir J. Scott. {Qaz. Upper BurfHO ^and Slates^ 1900, 
ii., pt. 1, 393)p though lac ia found all over these Statesp it seermi lo be 
only in l^eu-ni that its production is stimulated arti ficiftUy. “ Elsewhere 
if a tree happens to be attackedj or settled on by the inseefcp the ciepoait 
is collected when it Is found.** 
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MAyUFACTURB OF LAC- 

Lmc Fmeior^es .—In the ImperiaJ Utiieftoer [1903, iii*. 173-4) it is 
stated that though steam power has been sucoossfully applied to the 
industry, the band-labour f&ctorirs still hold their own and for some grades 
produce qnfllitjcfl hardlyp if at aUr attainable by £aaohineiy> Bac fftcloriK 
are almost confined to feengal and the United Provinces. In 1904, Becom¬ 
ing to the FiJtouotal and Sialisiic9t there were 13S lac fadtoiioa 

giving employment to 7p031 persons- Of these 92 were in Bengal and 
employed 4,115 persoi^;; 36 in the United Provinces, emplopng 3,715 
pemons. ITie number in Bengal is said to be not fuJJy recorded. 
With the exception of the factory at Cosaipore they are, however, m 
moat smalL Those in the United Provinces are all aitnatco at 

Miriapore. The vmlne of ^e manufactures tnmed out has been stated 
at about two-thirds the total foreign exports, while the very large Indisti 
consumption has to be metp and thus mainly by jjniatl factories possibly 
not included in the above returns. 

5f/cJ(-Jac.—naiue given to the twigs encrusted with lac 
that are collected fetim the trees in May to J une and the second cml^ 
CNrtober to November. These ate dried iu the ehodei by which the wood 
shrinks, thus often leaving the lac aa hollow tubes, but much of the wood 
still adheres^ It is panted in sacks and conveyed to the marts, and soH 
through various brokers or middlemen to tbe matiufactiireWi There ^ 
a quaint practice ustially followed in most sales of lac. The buy era and 
sollera join hands and sit facing each other, a cloth being thrown over the 
hands. The buyer presses certain fingera of the BelleFs hand, thus making 
on offer. This is nsnally rejected by a motion of the htsd^ and further 
finger-pressing ensues. Finally tho bargain is struck without a word having 
been Uttered, 

Se€d*iiK is Btick-ko crushed and reduced to roundish pieceo that more 

of less eorresponil to the female cells. The dust produced, when sifting 
the seed'lac, is known A& Utud. The pure seeddae is then washed iit 
atone trouglks aud left coveted over with water for 24 houis. The wooo 
floats to the top and k removed, dried, and used as fuel. A uian or woman 
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hia kh hand he hc/^ds the end of the bag and zesidta the twisting aetlan 
produced by his Asabtant. Th« fiis$d in the portion most eJcpcweil to 
tile dry heat, u thua squeezed through, the bag. Every now and then the 
foreman gives his end of the bag a Tevefse twiatp and this causes ths portiDn 
from which the lac baa been removed to ooLI up like a rope. Stead^y the 
bac b drawn Eom^ard aa portion after portion is ejchausted. With hb 
right hand the foreman wields at intcn^ala throe weapons—one a long iron 
hooked poker with which he sttw the fire : a woodsii spoon with which he 
ever%' now and again sprinklca wdth w'ater the tiled floor in Eioiit of thij 
fire : and an iron scraper with which he removea the molteu lac as it ooEes 
on to the surface of the bag and allows it to drop on the damp fioor. If 
not sufficiently eooked^ the fused lac b pickeil up from the fioor and placed 
once more on the top of the bag and fused again, tktul even two or three 
times. There seems to be great akiil in knowing when the lac has been 
cooked to the proper extent. It b freely adpiittiKl that the hand-made kc 
posseasea certain pro pert ics never attained by the Btesm -macliine^ry factorinss- 
—The ne^t sEagts is the prodtiction of aholhlac. For thb 
purpose a msas of molten lac b handed to an aasbtant and placed by him 
on an earthen or line tube filled with hot water (or on a green banana 
stemj fixed la the groimd at an angle of about 4o° to the flooT+ By means 
of a ribbon of palm-leaf stretched between the hands ^ the aNJfbtaut sprea^ 
the lump of molten lac into a thin ^tkiJl perhaps one-eighth of an inch in 
thickne&s. But in thb operation^ which looks so simple, great skill b 
reejuired in excrebing just the right pteftsure to cau.se the lac to spread ^ 
in a compact sheet of iiniform thirkness. The sheet or sldu is now clipw 
off the tube, trimmed into a rectangular form, and handdl to still another 
A^istant^ who, carndrig it in front of the fircp Beicea it betw^n his to^ 
teeth and hands^ and widening hb legs as he expands hb arms and 
straighteua hb IxhIv aiid nei‘k stretches the alit^t into three or four tinws 
its original sire and reduces it to the thinness of tissue paper. It b then 
laid on a mat and allowed to cool graduall 3 \ 

When quite cold the sheeti^ are g^ven to persons who an^ort them ac¬ 
cording to caloiir and break out ail impurities and darkeE troloiired portioi^ 
The lejcctionB either constitute lower grades or are mixed with d^k- 
colour^ seed-lac and used up in the manulacture of shell-hi(i whera colour 
is no objection. In the production of ganigt-lac, the sheeta are ta^n *t 
the hot-^tubo KtagOi no further stretching Wing necesaarj'. Ciametdao is vert 
largely, however, the special product of the steam-power faotorioti. As 
its name impUes, it b of a deep rich red colour, and b in demand for indus¬ 
tries whore colour h not a disadvantage. Ln the preparation of button-lac, 
the molten material is not stretched at all but is simp:)' allowed ta drop pJi 
to a smooth substance^ Buch os a green leaf-sheath taken from the l^nanA 
stcDU Garnet ami button lacs contain os a rule ito araenic, though they 
may possess a high pereentage of leflin. 

The lefuBe that remuns in the melting-bags b removed and the hsg^ 
cleaned by being boiled in alkali. The refuse b then u^k iut<» brgs 
circular cakes fi inches in diameter and 1 inch or more thick. These are 
vary poaaibij the “ great cakes " alluded to by the East India Company us 
procured in 1^16 from Agra, as abo tho lump-lac of the early coflimeiriaJ 
retuma. They arc sold, liko the iAvd and ^wd, to the manufacturcrt o 
sealing-wax, bangles, toys, otc-^ and by the CAbinet-niakexa such crude lios 
are largely employed to cover up Clacks in wood. 
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Tlw rcwiieir vhci remdinF tbcsM vonoiu art uEiliMLioni 

Altttukl CvnMilt the I.^er mcsCioiiDd abdvi^^ mm alw /ncfuift 

viN DfJki, 1^3- 1 'hum gafw into ttue Above d-tteiili of Indi-iin mclhods euid 

rXpvdOnc« from tbo iKliei tlu^t they tlirov Bome iddelight On the riAturv oi ]acu 
Tho ft>*f tOtriA of work ntentionod are moatJy imoiPnt. llftTb^UW GartiA d« 
Orta, Trwy and other European EmvelleOB do^li r«gan.lilig 1*0 

Itimery^ fHsy example, that there can be littJe doldit the art wa* m fuily known 
tlireo OT lour buodred years nf^o aa it k tO-dayk . But It ininjpdar timt no mentioD 
ffl nuide by anv traveJlBr of havhl|r #e«rt lac faotoriM m India, or e^'en of the 
mAnufactiiFe o/ nhdl laO. till the oarly docadea of the QUMteenth century. It li 
not eleiir when and how that nmtl# in into uk. Foinet {HisL Drug* 

(Enj^l. tnuul.h 1712, f02-4) dewortbe* the moltoft lac beini? (in BumUl) Itpr^ oat 
on marble inrfacee, but dof* ant Cftli t|ie article thua pr^ix^ #b^U'3ac. T^al 
naine ^ne, however. uBed by Jainea Ketr in IflBl and by Vincent in hk Ap^pendia 
to the trncialaUoa of ih* P^kpiuJt fed. IgOO, 2Sh » ^3? come into 

j^enenU tUCr The pn^iiction of tae in fomaer timed thii* apfwarf to have bero a 
villopo emft pfwirtieed oil o«r India^ which wao mOit likely not cuncentrated into 
footoh^ till the European dcmiuid aroae. 

£vmp€MM AmtrftMA t/arr,—The uaea uf loO in Eumpo A!od ^cHcn are 

pdrpdiarly very varied+ Ferhapa ite miiet iiuporinot opplicatiaiia ace in the niotm- 
lacttire of spirit vamisbea [ Eieuch polish^ and in i ho oupply of thn chud n^terial 
of oealing-WM. Large quantitise are employed OB ft atifleoinff luotOriat in hat- 
making, so a cennent, no on ingredient in llthojrfnphie ink j ond oa modem derMnd# 
it may' he mentioned that iac u largely empO>‘Od, in the niiinutocluro of pramo- 
phons reeorde, as an mBulatiHir material iu eloatric applioncet, erc+ Thimigh 
the loBt-mentianed uliliaation n fresh impOtuji haon^lieen given to the Lraffir, ^hicn 
perhaps largely aeoaunla for the recolit oypamion cf the export* from India, 

TRADe m LA€- 

Th^' first reeorde'J oiporte of lac to Eiiro|>e, m alrpa^ly etafod, took 
ptacQ ftbont 1607, but for nearly two tenturiea the tTafHo entir&l)’ a 
Native coOLtnodity, ns it had been a till earlirr {while in tfie liaiids of the 
Arab tra^lenij^ MUbum (Lo. 217) tolls m that tho eiporta from Inelia 
in shoU-lao were in 1805, 2,377 cwt., valued at £12,978, &Tid that b 
IBOS they stood at 239 cv.'t., valued at £1,243. The trade was thus not 
well esUblbbedi aod the expansion bod been slow, lor evua in 1839 the 
total exports in ** lac-resin ** were only 7i22d and in I&40| 6,043 twtr, 
and, eorrespoiidingly, in 1839 the “ ke-dye ” stesod at 4,756 cwf., imd in 
184Up 3,440 cwt. But in 1868-i the shell-lad sent to Europe haiil reachwl 
a V'aluatiou of just Under 12 lokbs {£80,000)+ and that of the kc-dye oi 
i lakhs of rupees (£&3,30D)k SiTie-e then the trade b lac-dye has pTuduaUy 
disappeared, while the exports of ihelj-kc have expanded to over two dfo^ 
of rupees (£1,100,000 at present mtc of exchanged This state of affaira 
k perhapsj best exempli^ed by the following table 


Jljadtm PnuCid: 
.MSl^l-Li«. 


£;v|iorrs oF fjc-tfve ^ntf o/ /mm Indln* _ 

LAI7-b>rF. 

SfiEiiir-Lac. _ 


evt. 

Bn, 

Cwit 

i _ 


n^i4?i 


43,740 

j 1.65. tail 

1A7«-D 

9,261 


114,499 


lHSS-0 


fl,03& 



\um-^ 


m * t m 

140,395 

76.07.TSI 



54 

105,230 


1900-1 

] 

14 

193,319 

9],Oi,207 



4 n r 

123,220 

77,03.01* 

l»02-3 



105,797 

l.*7,34.S:i 

1903-1 

1 

#■■■>■ 

179,407 1 

: S, IS.W.OO* 

l!>0+^3 



109,305 

S,)W,03.7l» 


i ■ ■ r i- 

1 4> B- S- i 

217.503 

2,n4,i3.T7't 
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* * 1 

205^473 

s.eo.-s.Hi 
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LOCAL TBAN^SACTIONS i*acca 

Triiiie- 

1 have not d^lt With tlie bottoji-lfto not with th& onmanufaoturod 
forms of kc, since the exports of tliftiM! arc conapAmtivdy nnimpoit* 
ant, Th^ figttrM as tber stand exhibit strikiiiglv the waj in which 
the traffic in tli& TcBiri-ko lias oompensnhsd foT the ioM of the tfnde 
in Uc>dye. 

ProductMiid Lpcai Traffic^ —111 the retain of raUbanie traffic^ lao Pradne- 
is not tre&tod under its separate hendingi, viz* of sticky seed, ahelLke, tian. 
bnt colleetiveivv In 190^7 the total quantity ahawn as exchanged came 
to 446,574 cwt. Of that amount, Ben^ ie exhibited m having exported 
172^514 cwt., chiefly as follows:—122,l56c^t. to Cakntti, and 50^075 cwt. 
to the United Provinees, On the other hand, the United Provinces ex¬ 
ported 134,356 cwt.p almost entirely to Caleuttn. Next come tho Central 
Provinces with an export of 45.430 cwt,, chiefly to the United Provinces. 
lAntly^ Assam exported 35,159 cwt. entirely to Calcutta. It has already 
been shown that the lac factoriesof India ore olmost confined to Mtrzap □re lilUrupon uvil 
ili the United Pro^inrea and to Calcutta in BengaL ThU account^ for the 
traffic being toward these centres. But all over India stnalJ quantities 
are workedp so that the stntktics of Uc faetorii^s by no means oonvey a 
full conception of the Indian prodnetion and cousamption^ For example, 
the Indian dyers, when they n^ kenlye, prefer to obtain it direct from 
the stick-lac, so that they are continnally producing a certain amount of 
seed'LaCp which thev dispose of to the local dealers and lac manufacturers. 

It is, however, profcahiy eorreet that the rsBbome traffic gives us the only 
satis factory* indication obtainable of the chief items of pro<luction. A total 
supply of 446,674 cwt. of stichdac ^^honld be more than sufficient to furnish 
the raw material for the export of 205,413 cwt. of shclbko. The pro^ eimiif 
duction of the registerej] lac facloriw is comtnonly believed to rcprsflcnt 
two^thirds of the aetual produedon,^ on that oue-t^ird for thereabouts) of 
the annual supply eftcapL^s all trade registratiod. 

ffM/v/n-jf epuorr^ci— Another feattire of impoitance may bo hero HMoivtng 
stated, namely the direct dealing? of Iiuiia with Europe and America Ooimtries^ 
instead of through the Unite<l Kingdom. The fallowing clA^fleation of 
the returns for the post twenty^uc years will exeraplih" this feature:— 


o/ th^ Experts of from iitdiMm 



]8S5-«. 

1900-1. 


icocuk. 

m5-iU ! 


Cwt. 

Cwt, 

Cirt. 

Cwt. 

Cwt. 

Cwt. 

United Kingdoui 


C0.3S+1 

7«U703, 

, 55^I13U 


43,837 

United Statea 


4 1 .fly4 

4^,273 ' 


ire.A^ 

m047 

‘Comiaonl ot fluFope .. 

1 \2A^2 


37h323 

C5,t»43 



Toroi. (hieiiukw Obovs 

1 

i 




i “ ' “■ 

■Ad nit DtJ^imlf 


il2AU^t 


193^318 j 

217,503 1 

205.473 


It will thus bo seen that, while the exports fiom India have steadily ** 

expanded, the share drawn by the United Kingdom has not msintoined n4BUikL 
its supremacy. America has l»coiDe by fiir the most important single 
consuming country' for lacj. and wliat is still more remarkable^ oil the 
h&er grade laca go to the States and are purchased direct fruen the 
factories and not throngh Indian or Britieb merebante. The traffic 
is, in fact, controlled by the United States dealing with the maim* 
facturere di^^ct. Thu pofiaibihties of expansion are also extremely Furtnn 
problematic. 
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rukiir H prepmd ftotn iha by ricfntvetKm. ^rom m Vrty r«mGt4 

puriHi*! the Ifw h»« bwD in Saiukiii hIepjcixk u on an.ni^^iXPTbaUc m f»l9« 

Elf liniejiiiM, mvJ Mcixirdingly the fruit ui oiflcmal m mtw3t-m Pliiirmii.eQ]Msia«- 
The- fruit id a larj^ pMl^* 4 to 6 jnalM» loriit fill*! willi nn iwiiid puEp. 

It jnatuTN in yebruaty- nnd Is Lordly tuiod hh FdODp bcin^ a favourite in^ndknti 
in ciirriee raid ohutui^ and for pdcldin^ fieh (m Rahn p. *47). It w al»i> em- 
pUkvvd in nmking m eoolinf drink or nherbet, Act^cdun; to LnkflhjnMa Dlwgal 
K(t (TAMp, o/ Indig. Vtff, Dri*g§^ 36. eS|li the ilwbat u a 

Li««ftd laxative fnKr children. Marco Polo (m. Vuic+ 32^) mentlnna Irnnariadi 
and uawaW h^ing tJaed aa ifti eiiiciic pruparation. 

According to a iXoont writer {Fhihppin* Itureau of Am,^ Pres* BwU., 

No. 6 : Trop. Aprtxf., Nov. JfWB, x^v.* “ In Brituh India the avett^ 

nmum] yield from nn luiiilt tree is jSft pounda of poda, nnd this ehrinka lo about 
2ft0 pcnqindi of the prepjirEd frtlit pu3p.^' "Die aanw writer ttotm that a new 
market lina recently t^mn^ I|p for the tamarind in Oenoa^ erhoM (ho pulp ia em- 
pioj,^ in tho tnan,|iifactnm nf a^TU|M mid twHtmcata. *Xho East Indian toxnarinda^ Synpi. 

Ilf MViit are paclM-Nl in 4n]t, but th& heat Enurket now seenui to bo for the unaaltod ^'»3ted Mnil 
ortirko, of (he pTeeer^'ation of whioh in Jamaica ho j^Vo* the lollowinj^ account 
' ■ After j^athninip, the ripe p^a are first atripped of their outer Hhails and tlia 
pulpy contonta nre laid down in t ho bottom of wooflon cask* Of Iwrehit nnd there 
apfirJiled civW ei-ith n La 3 ,*aT of cheapr Inw-j^rade aujpir. Then follow alternate 
Ja>'vTe of and nntiJ t|te receptndo is l^led to nithin 3 to 10 cefdi- 

metrea. The whole iis now covered ■with boilinj^^hot ai]j^r+ headed Up, (md is 
tkien ready for export. So packi^b tmtiarinda moy preweved for yeare 
without datefinratM-m."^ Be also add% Tile CtilTeht pdeo ol Ool ted tanuuind 
in the Ilembay lunrket is at this time only about $30 per long loll of Madroa 
fnht and S-U} for C'aicutta ftiut-, while the prevailing at'erage pHoe for tlie 
aweel cned Jammea fruit in the Genoa market for nearly a year poet has been 
about Itrofl per IdQ kilon (230 poimda) or* in our values, about $S0 gold per 
long ton/" 

The seeds, boiled or fried after rcfnOVaJ of the ouler ekuin an? abo eaten by Sv^ 
Natives, Mpeoinhy in timw of arareitj^ ^vhilo the seodlingi, len^'e* and ei.'cn 
flowery are utlliiu^l m food in v'ariona prepamtiorui, Cttinemn montiDns a cement Cnnu 
or paste aa mode from tliei aoexis which ia used in dreoamg country- mndo blnfikcta. 

The WoOti id regarded U I'ery durable, and ie hislily prized,, tlwitgh ddboult tn 
Work.. It in uei^ cfiieUy fnr whccik^ mi^eta, piimea,, furnilureH rice-poundera^ Oil 
and Huger milla, and ie excellent for turnery. It is alw valued for fuel wlken 
fiTCal ] ml is necessary. [C/- Briber, JicnwtVsi 1510 (Leyden And Emkine, trensJ.), 

J R2I);, 341 ; llfTsun, Optra fed^ MarintkS)w I M2. 52 ; Guncin do Orta, 15d3. Goff., 
liii, : ivkM> in Bnl], Proc. Roy. /r. icfx 3, I^SO^Ol, 070 : Accata, Trurl. De 

ta^f IhoQOt, 157&, 00 ; Prti^Mx AJpinua. J>e jPh 1502. 15 : Ugnn, Hitt. 

Barhatiot, I (157. 00; Bout jua, ffur. Nnl. ef -Ued, /nd. Gr„ in Piso* /jMf. Uin. r* Nnf . 
ri Jiitnfr, 10*8^ 04 ; Mundchlo, Tracvic /nd,., 1002. in OiearLUHk. Hiti. Muioovyt 
14ft : Fryer, JTeip Ace- B. Ind. cifwJ JVr»., 1070 (ed. lOOS}^ 17R : Labat, Naut?. Fey. 
mti Ititt dt L'Amcn'^ue, 1724, iL, Ift2 •, ILilburzu Qr. Oomm., JSl3, ii., £70; Keyna* 

Tracit an Ind., 1814. IS ; PaHius ^Egintta (Adamn, tranjil. nnd OdmmanDi. lu-« 

43!l—10 : Cameron* Par. Trtrt e/ Afyiorr ond Oaara, JSft4* lOl-l-lO; liVlsite and 
Humphrey, Fftaurewcop,, 1004, 401-2 ; Basu, Agrni. LohardayO, J8!Kl, pt.L* 131-2? 

Bniwrjei, Ciiftoci-, IRll3, [Itg ; Ihincan, Afnnev. Dyt* awf J%*!¥Hp i» Asenwi* 

im\ 51 ; Biitt^ Jfor. AStd. Himd., lOOO, 157-8; Fculdcr afkd Booper, A/sd. 

Ijb/,, 1901, 04; Woodrawp Hard, m 1003. 2SO;: Chodi^ Treof. .Ifnf. Afrd,, 

11)04, OlO.J 




TABAKTOGENOS KURZII, in Jcrurn. As. Sat. T}JE.P. 

li3C,p pt. 2p 121-4 ■ Gamblet Ma». Ind. Timhs.^ 42; Fmiti, Beng* Plants^ 

1903. 231-2 ; Hooper, Agri, 1905, NDk 5; Labor. Ind. 

Mus.f I$Mla-8, 29-30 ; BixiA£i&. The ChnulmiigTa Gilt chaulmugrttf 
tin (th^ tre&lp (the ffeeds),^ founr^ etc* A IftTge tree+ 40 ta 50 

feet highp ol the foMta of Sylhet, CTMtUgong and Burma. The Aeeda 
peld the true ^houtmugro oil, long aupposed to be the product of G'ffJio- 

Thfli idmtilkeatiQa of the true 000x00 of the cAou^amynt oced dtignulted with a 
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^qgH Dotpm. Ta Jii^ djfrOOVWed iIiaI^ Uiv seed* eyniwLvccI 

in Enroffse dkl haI bflkjrig lf> v^Bmrii And the fact wm nFmm-mnrAted 

te Lwatw^Coli PTimiIt ^JiO bad Eoiind nbcnit tlif «»Enfr time t tmt Ebe wedh ii>kl 
io the CftJratla Lazdai wAt« mH thiw oE a and mibA^uraitly that 

th« trw which ykSdi ttm Hwd woa Twm«.-#< 19*11 Umw-mU. ■ plant, 

described bjr Sir G^ar^fi Rjfijj m I&JMX The two oeedn e^m be ™iJy duttnguiahed. 
AfpH*nriinrc<i k about one^hlUr ybortcr than Ihnt oE Tnrwkt»ffr*M»m. nhrlE □( 

4w'f§M*NrrdiM H thirkor and hardtf^ iruifkM oft one lidn by a few rndiatm^ Ndg« 
or Eiirrown, aod tho kernel in pale ydlow. The nhell oE JVi nr If 1 * 9*11 !■ pliun. 

the kernel dark-colound. 

CAaidimEi^ Qtl ha# km|r been known and iuhI in ladin a* a fumedv for 
cutaz^ua diaaaMm anil hua becemn n drug of some impoftante in European 
practice (p. 204J, A full aoecunt cf the hiatofj- and eomporntban aE tlje oil is pp™ 
by HoopDr. The ae^ds ote brought to t'aJcutta, chletLy from Cliittiif^ong^ and mTK- of 
two kindi—E1) enatw^ pwds wit h brown kemeliv rich ui oil; (2) inimature rteade 
with black kcmcK poorer in oU. The oeetls arrive in the market at the end of 
iSie rniny BMaoii in vamber wid Dwember. At prOKflt the price oE the wiid u 
stated to bo Ila. 3 to Rs. 4 per ntniizMJ at Chitta^n^ and Syll^, and tbe CsJcutta 
pdfje R#. per mamid. Ja oxtracC ihe oil the kermla am neporaled frem the 
■hells otid dried in ihe ai^ IT'iey nm Ihen pounded with a pestle njul rt»Oftur. ami 
the hrakt^n pui inio caiwm bags and t}ie oil expnHaed with the aid of fir® 

in a eastor-oil milL Tho aU u oE two kinds—111 cIobt, bright^ straw-coJciu^ ; 
(5) tnuiidy and prrcipilatmj^ a aediniient uf earthy colnur. One roaund fd oLI 
ia obtained from 4 to S maueda of need. Tile price of the oil is Rs. OO pCr 
rnauniL |CA Msikan, Burma artd lit Ptupit (ed. Theobald), IbiJ, ii., 04(t; 
ffi^ynecanEin) /mf., L» J42-B^ Horifll and Deeprex, OonIrA. tu 

0 / GynotanUr. OiV, iBhB ; Holinea, Fharm. SoC. Jfwt, Jfcpf,, 1^3, o7; 

Power Md Oomnll, ConsJif. e/ $i^§, Ch<m. ffti. 

lfK4, Xo- 4i5 : ContHi. 0 / CMuhnooffric Arid, Xo. -ifl i ^Vldto and Humphrey, 
PAormorop., ltK14, lWiH5-e,] 
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TECTOKA GRAKDlSt : FL JBf. I fid., iv., 570 ^ Sisi. Allot 
Ind., 1895^ 29^1 and Mhpj Gnmhbp Alan. Ind. 1902^ 526-3+; 

Prniti, Plantf^ S2S \ Cooke, Fi Prtt. 1905, li-, 421; 

BrandiSt 19O0ji 505^ j Vehhenack.*:^ Tlie Teak Tw^ 

lohera^ sdyiedvit tigu^ tikku, j™Ja 
teku, t.^j&d£t mf TQ^ j4di, hjun^ ct<?, A JftTgii deciduoud tree, indigenous in 
botli peniiiEala^ of Tndin. The wnetd ia that chiefl)^ export^ from Indiflj 
more p^rtlciilarlj^ Burma, and ia the moat imporlAiit building timber of 
the Goimtiy, 

Goinbie discusaes t}ie teak arOiiS under tw^t diviaicruiy the western or Indian 
imd the eaatrm or RtimieAe. ” The Indian rc^pjoik haa Eor its northern HniiE tJ'w 
rivcfa Xerbtiddu ami ^nhumodip but lirrti 4 litd tlicre it may occaAloiuiLly be fiiuiUl 
north oE this line, A* m Jhansi ami Honda, a-hde souith of it, it HcruTvIy emurS in 
OrLBBB or the Cimwa. Il is foiuid m deeidiicmiPi forest, but m not jrirgurfoua; 
ibr localitiea whtre tlie rnuet iinportunt EorfMt^ are found nre {1} Chunda dititri^t, 
C^nlraJ Province^ ; (2J North Kfuuim ; (3) Wynasd, capreiaLLy Elic tfivete kiiuwn 
as Bccme and MudlUnolai; |4) tho Anain^aj hiUa; (£| Tmvanc«>ta. Thrsw are 
mko coEudderable extciitji of teak forest in other pitria of the Ccntrid PrP^T^^'es!. l» 
BtTAr and Bombay - on both Bides of ths Co^vjyri in BiuKlmchniam. Rumpa 
and YcnLB^idrm t tn th# XiilEAmalnii hills of Kumoe) mid Cuddapsh ; in f^Duth 
Areot And in ^Ivaore, Bill teiok may be fbuod p^tomclic^ly in poioea in forOdte 
thro i.ighoai th* Indimi regioii, and avm in aueh very dry ofiparunily baircii rwky 
hiik ta thnee of Western Kum^l and Bcllaiy, patches of itunted more or k« 
gneganoue look arc not Mncomiiion. In tho BurniNie region, teak ia chiefly 
in what ans called by Klitx the " Uppcsc mixed foreatsL,* which ocrupy the pjiraikil 
ranges oE ( 1 ) the Arrakan Youui, ocutam slope; E 2 | the Pegn Ycma; and f3} the 
^oEofian hills and the hflie which coniinue theac nuigca nDrlbwarda, 
northern Jimtt, accortlioK to J. W . Olii'cr, is about ^Xyitkyina and KiaitLsitig^ 
lat. 25* 30", though there it is inustty of stimted growth. Teak hai bean largHy 
^uted abonl Slatk^ns aJi over India, e^Tn so far north aa Snlirtmnpur, Behra 
Dun and Lahore, in a\'cniies and goriiens s and forest plantnlionjl have been made 

im 


REQUIKEMENTS FOR SUCX^E^ 

iu nmay priivb&W, thu ohicf of whje-h i* Umt At ^LEunb^ in 3 fpilttbarp iwmmoao«ii^ 
by Ji[r. CantiUy* who VM Collootor in W 4 . In Brn^ it hu boon ^wn About 
KAptui in Chittagong JUld BAmimpokon in tN DflritHiling Tar« ; And in thn 
AiiiklTO Vatlpy th£?ra id a |>lantAtion iid far up am Mnk^ immt Dibrugiifh," 

Culflvmitvn mnii Mmnagtmifnt. —The Above p&Tngfaph givt^ a genital 
id«a of the distribution of teak tbiunj^hout India ond Burma, For furth&r 
detBils regarding the difitnbution and general managonieot of tealc pianta- 
tions the reader might comidt the i>fa^ibnor^ (ILc, &-10), whet* particulani 
wiU be found of climate^ aoil^ eultlvatlon^ se«l^ nuraoriedp growth^ fdlLng 
and diseaMH. The voluininoofl Forest Admini^TatioH Rt^pom oimJ Workini^ 
Plum iaauEd by the Imperial ^and ProTincial Departmentd of Imiia and 
Burma ^ oa alio the pagea of the Indian foreifa-* are Ml of tnueh importsjit 
and practical information. [0/, Brandija, T^h For^Us 0 / 1856.] But 

the following are a few of the more important facte relative to the growth 
of the tree. It ie said to thrive beat with a mean average tomperatute of 
between TJT and 81*. Regarding the Large plantatioji at hnbmbur in 
KaJabar, Percy Lusbington {Rcjd. and Working Scheme of Nihmbur Took 
Plantat., 10&@, 41) states that the dbtLnguisiliizig chamcteristic of tlia 
NiJambur climate ia ite damp beat so favourable to rapid growth. Tho 
temperature in the shade ranges from 75* to &o“. The average rainfall for 
the past ten years ia 94^5 incbes/' He then explains that the soil of the 
plantadon is very varied^ alluviniu overlyiisa gneiss rock or kterite derivetl 
from the hills. Gamble states that teak thrives best on sandstones and 
met amorphic ToekSp but may also be found 00 trap, laterite and even 
limestone. At the Nilarabur plantation it has been rscordecl that the teak 
growing on alluvial soils w as of first class; that on laterite second class. 
Ilamp alluvial soils are^ however, unfavouiabk, and there must be good 
drainage if straight timber is to ^ obtained. The tree also re^^uires full 
light for Ite head and free cixculstion of aSrp It $eeds freely even when 
youngp and the seed germlitetes well if it gets snfficient warmth and 
moktufe,^ According to Gamble, " gi^rmlnatioiii ia beat if the acods are 
Simply mixed with sand and dead leaves after being tborougbly soaked. 

Jp W. Oliver says that in Burmese teup^yos the practice is to spread the 
seed in a comet of the area chosen lor the plantatlonT and then pick out *Tid 
transplant to their proper plaoee those wliich germinati?. Gamble then con- 
tinues, as teak has an enormous tap-root, which resents being cut* the 
Seedlings cannot he kept long in nnrBery, bat must be planted out when 
quite smalh and succeed best when planted out straight; into the forest 
afer germination/' as has been mentioned above ; " but when this is not 
feasible, basket or pot plants will give good resnlte^^^ McIntosh ^Ind^ 
For.^ 1905h sxxi-t 1^) observes that at Nilambur the seed is oollect^ iu 
Febman' and sown early in April, after haring been soaked for forty^Jght 
hours in waters With copious watering'i the seeds gemimatfl in fifteen 
to twenty*' days. Regardiiig the management of natural teak forats, 
Obver says that repi^uction of teak te hardly satisfactory nrJess the 
forest ia hurnt, becanae. bring usually mixed with bamboo, shade is too 
den^e lintil th# bamboo fiowera, and then^ unlraa the forest is burnt over, 
the bamboo seedling? choke such teak plants as may germinate. Gamble, 
summarising the TFo^kin^ Flarvr, says ; ** It baa been ascartaine^l by ex* 
periencQ that ^at improvement takes place if certain well-defined opem^ 
tions are earned otit^ and these are usually prsflcribed. The-y ara^l) 
not to girdle isolated trees unless vritb the object of inLiering existing 
aeadhngs ; (2) to leave sound tree^r, likely to improvei iu iGcailtisa whence 
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large duiber can bt extracted ■ (3) to fell and not girdle trees attacked 
epiphytic Fira/* £ (4) to continue plantatioits vrEth etkeigy, atiS 

to weed audb plantations regularly : (5) to sow or plant up areas of flowered 
bamboo j [6) to pay mnch attention to creeper-cutting.” According to 
F. Luahington ff.c, 67-&Jir the method adopted in the Niiambur plantation 
13 " aiystcm of higb for^t with a clean felling of the final trop and artiflcial 
regeneradoD. The felting to be aceompanied by tliiiinings with a view to 
the improvement of the final crop. The felling to commence not earlier 
tiifin the year in which the average girth at breoat-height will be 6 fei-t 
6 inehea^ The measiirenienta taken show' that the centre girth wUl not hn 
thao 4 feet 6 inc:he9+ On flnst-class soil the find crop should conjbt 
of not leas than forty trees, and on second-ck^ of not leas than fifty per 
acre,^' Lushington further atatea the age of cs^loitahility has 'bien 
found out to he 95 years on first-clasSj and 140 years on second-class soib.“ 
** The total lieH per acre on first-class soik is 3,000 cubic feet per acre, 
and on aoeond-class 2^000 cubic feet per acre- The antiiia] yield, if spread 
over 50 years, will be l4Tp&10 cubic feet of fiist-claaa and 73 JSO cubic leeC 
of second-class timber. Accoiding to the present market this will fetch 
not less than Ks. 3 per cubic foot standing for first clas^, and Rs, 2 per 
cubic foot for second class^ The total revenue to be derived will, thereforcp 
be Rs. 4»43pT30 ami i j47j560 = Rs. or with the net profit derived 

from miscellane<ius sotirce!^ such as third-class bambooSi etc.^ may safdy 
be fixed at 6 lakhs per annuTii/" 

—A eoiuewhat liqujcL hUe!:k tar ftiay bfi prepared by destruc¬ 
tive dialLDation of tho wood; tills ia lued ior iiiedieioAl pur|H>«M In South IdJ ia 
imd BunDo. The Eenves yield a dje, of which littJD ia Iceidwii, odji! ans t^ployod ■! 
food for the twar nlkwoiTo (p. L005). An oil is oImj cxtraiM^ from tna wood, 
used in Bnimn u» a medkinc and as a Nubniitutc fur linBeed-oil in pointiii^. 

l4'ood.—Teak owes iVi value chiefly to its great dnrabili^, osenbed to 
th* fact that it coutaina a large e|t]anttty of fluid resinous matter, which 
fills Up the pores and resists the action ol w^atcr, Ab manifesting its dura¬ 
bility:, mention may be imde of the fact that the great umbrella over the 
Htee in the Karli cavo ia still in existence, though it is most probably at 
least two thoiuuind years oM. Gamble obserTi>a that the weight may be 
taken at approximately 45 ]b« per cubic foot and the value of P (theco- 
e flieient ol transverse strength) at fiQQ, When Quite fresh teak hardly floats^ 
but when seasoned it floats easily, llie oil in the wood prevents its getting 
waterlogged,, and seems ako to safeguard it against wee\il and oth-r 
timber-boring insects. It is specially valued fw'ause it does not ruit 
the iron with which workwl up. It is exported chiefly for shipbuilding! 
especially for the decks of veeads, for the constructioo of railway carriag^, 
and for the best class oi house-carpentiy, being ndmirably auit^ for j^tilr^ 
coaeSr baluatrade^p door and window frojocs and furniture. In liiLlia it is 
used for all purposes of house- and ship building, for hrldgeSt railway^ 
aleepeiSp furnituiOp ehlngieo, etc. It is uae<l for carviug, ^e Burmese 
carved teak^wood being eapedally noted; in Burma itself carved ^^kyaunga>‘’ 
or monasteries, ore prominent in almost every village of any im^ft- 
ance (Gamble^ fj?. 532), The ease with which teak^wc^ lends Its^f to 
carving has, ia fact, originated special art conceptions i these may he 
learned bv pemsal of the observations on this subject recorded in 
An Diiki m 1903 {100, 124, 129, IBIMO)* 

7jrw£f^+—Grave apprahernuons have on more than oii* occasion been 
expressed that the diminished supply and high prices of late years favouf 
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tlie subatihition of other woode to the penuAneiit injurr of the took-wood 
trade (^ujcwcll, in /n-f, Por., 1905. xdL, 618-35). 'Xo atatiatics are 
available of the Indian internal trade by rail and river, but the trana* 
aetiona by co^ ahow that a kr^e demand exiata in India for toak>wood. 

This demand in (ormer yearn was almnst entirely ^applied by Btuma, hat Bumwiappiip. 
in recent yeaia, as will bo seen, one of the chief features of thepresent-dav 
Indian trade in teak has been the gradual displaeement of the Barmese 
timber, espccklly in the Bomba j; market, by wood imported from Siam kjul Jun 

and Turning to tht? sxhastlng trndi^ li c find that for tlie five yearn 

ItlOO-l to 1005-6, tJiB regiatered imports averaged annually 116,639 enbio 
tona^ valueid at Us. nnrl tht n^gietered ^xporta 134/142 €ubic toai* 

valued at Ha. SB jO.i 14. In this kat year, 1005-6, the eiporta wtre 1 ^1,458 
cubic toiw, valued at 88,35,140. Of tbis BnajJA exported &I5,74& cubic 
tom (to Em^U 47,578 ; to Madras, 24,253 ; to Bombay, 11,870); Bombay 
44,084 cubic tons (to British porta within the province, 26,4^0 ; to Knthk- 
war, 9,5aS) j Madras, 1,469 cubic tom (to Kathiawar, 654 ; to Bombav, 

265; to British porta within the prositide, 1&5); Bengal, 153 cubic toaa (to 
Bntiah porte within tlio province, 113 ■ to Madras, 39). Ferbapa it may be 
flaM that an important feature of the Indian traffic in toak-wood U'the 
impeuts brought aenm the land frontier. lu 1899-1900 these were 
73,912 tcifw, valued at Ra, 44,16,143, which came from Karen-ni (45,434 
tons) and Zimme (19,067 tons). Fivo veare later the importa were valued 
at Rs. 54.34,063—importwl by the Salween. [O/. DM. and Com. 

1902, f^ll; 1903p 4-410 

With regard to the fomgu trade* as already ported out, the chief 
feature has been the rapid rise, within reccufc ymk, of a large import trade 
in teak from Java and the Straits, The figures of Imports for the 

years 1901—2 to 1906-i have been—1901-2, 17,842 cubic tons, valued 
at Rs. 13,0.3,968 * 1903-3, 32,081 cubic tana, valued at Ba. 24,96,317; 

1903-1, 34,583 cnbic tons, valued at Ha. 30,59,695 ; 1004-^, 46,915 cubic 
tons, valued at Hs. 42,46,190; 1905—6, 71,676 cubic tani., valued at- 
Bs. 62,17,331; aiwl 1906-T, 61,696 cubic tons, valued at Ha. 60.71,567. 

Almost the whole quautily comes h^om Siam, who«e exports to India during ^lAia 
the years in question increased from 17.572 cubic tons bi 1901-2 to 61,657 
cubic tons in 1905-6, and in value from 12 to 53 lakhs of rupees. Tbtoe^ 
fourths of these imports go to Bombay and the remainder chieAj to 
Bengal Taming, by way of eemparitfon, to the latest figures of the 
coasting trade* we Icam that in 1905^6 Burma consiped to Bomhay 
11,870 cubic tons, while the supply of foreip teat, almost entirely Siamese^ 

JH that year amounted to 53,2^ cubic tons. Xo^l-Patou ^ints out 
(S«r, Trade iinf., 1905-6, 44) that ** practically the whole -of the teak 
trade in the north of Siam is coDtrolled bv British Companies.” KL Siam 
Trad^^ Ind. 1905, xxjd.^ 464^71] 

The Exports from India during a similar period have been—1901-2, 

60,671 cubic tons, Taked at Ss. 71,53,855: 1902-^, 57,500 cubic tons 
valued at Rs. 68.67,879; 1903-4. 73,913 cubic tons, valued at Jta. 

91,45.605: 1901-5, 46,912 cubic tons, iraked at Rs. 60,1^,363 ; 1905-6^ 

52,768 culuc tons, valued at ESi 70,41,660; and in 190^7, 44^203 cubic 
tons, \^ued at Rs. 61,48.291. Four-fifths of the total go from Burma^ 
amounting to 41,469 cubic tons in 1906-7^ the surplus from Madras^ 

^mbay and Beupi The great bulk of the exports ts consigned to 
JQngdomj which in the last year took 30,313 cubic tous^ 
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while the other murketa ite ofdiimriiy Germanj-, Cojloft and 

AuivtroUa. 

ConuELcnting on the price of teak, NoiUPaton vtatee: “ A great ex- 
pansioD in ahipbuilditkg and in some other branchea o£ conatmetioa in the 
United Kingdom, Germanyp and the United States, has sTnchioiiisffi mth 
a contractioii in the available Eiuppli^ of teak, and baa induead a riae of 
price—in Mine eases prohibitive. The average price in 190^-5 at Cakntta 
was Ea. Ill to Ra, 116 per ton of SO eublc feet. In i 905-6 it waa Ea. 
to Rs. 126. Exports of teak have increased in quantity by 12'& per cent, 
to 53,000 enbio tonSi. and in vnlue by IT'26 per cent, to Ran TO'I lakha. 
But the difference between these two percentage rflt^ of mcraase doea not 
ganga the enhancement m averaga value of a imiforin quality of timber, 
for it U nndeiatood that a good deal of inferior wocjd has gout forward in 
the twelve montliB under reports Exports from Burma to India proper 
decreased bv a further 5‘9 per cent, and reached a value of only 
R3.71,30,6S3. while importB into India from Siam and Java increased 
by lome 34'7 par^cent. to a total of Rs. 57 lakhs^^^ 

[OA Vertomannois TramU, 1503, m Haki. iv.. 5&5 ; Fr^er, A^t, 

i:. Jnd. and l«7a, ITS ; ililhurpu Or, Cwmm,. S.. 328 ; Jlaiwn. Burrm 

and Its Pt<fptc (od. Tlb<k:.i«ad), IMZ. fi.. ; Pharma^. I , 

CAmefon, F^r. Trif* o/ .Vywe and CekJkt^, 1891, 213-0; Btulidifl, m Jo\trn^Sv:^ 
Arts, )a9a-7« xlv*. 120-31; A^, 1397* Ko* U t NieUalaoa- ^faiK a/<7M^ 

baiare, i&&8^ ii,, 2t3-8 : ScMtt, Cos. 0 / Uppsr ^urma Oftd 5Aort 1000, u.. 

pt. I., a07-U : 100l» pt. li. 22-X34-S^ s ilai autI Bertha Fortore, 

1900, 111-4, HO-20 : RibbentrOp. Forestry inJnd., 1000. 39-73* 113^96; Kaisb^. 
Burma und^ Brtt. PuU and Bf/ort IWl, U 309 : Webber, J^en-. &/ tapper 
1002, 1S3-3 : WieKoer, Dts Bakst dt* B/Eansriw., lOOJ, ii^i 1003-0; Far^ ^d«iiA. 

Burrm. Bambay^ etc. ; Far. Warking Piafut, Burnia, Bamba^, etc.; Ind. 
Far. (auineroua Article*hJ 

TEHMIHALIA, AiJ* 11 . r FL Br. 413-9 1 Gamblcp Man.Ind. 

Timhi,, 357-^5; Praia, Ikng. F^unit, ism, L, 4Sl; Cooke* FL Pw. Bcmk, 
1903, i, 477^1; Dathie. FL UpperOan^. Plain, 1903,1., 335-T - Brandis, 
/jkd. Tree#, 1906, 307-12 ; Ca^BB£Tac£.^ A genus containing rrui&y 
species diatrlbnt^ over the ttopii:a of the world. There are sonie 16 
representatives in India, nmny being large trees, valu^ for their ttEnwr 
a nd 03 producefs of tho tanoinig fruits — ilyrobalans. An intereating 
historic sketch of the knowledge of myrobolaiis will be found in Iltdaan- 
Jabitm (ed. Ctooke* 1903, S07-10). 

T. Ariuruf, E*di. Thci arjan, JMk\f^ pv/o-MfriiHi* JUiiiAa, *d»-madai. 

tandra, itiia-moddK A Jurge tl*ciduo«a inio yfj 

*“ bfuika of rivem and StreiuEkil thronahout C'ctitrnl and Saulh India, eitcnnift^ 
AB far nartU lui Ondh. that, towurda tlw n-o-rtli-wcAt wid m W 

Panj4b> it i« faimd cmly AA A oultivaled tree l Biinna ; [f>W cmintry at U^ylon 
iGatubEc)#^ 

It yieJda a clear tTAfutpairtit Grsi isiet with in llw lAORiili yf Acrt nrern IcUia 
a itnig. The Qacrinjtiiiit biy^k ill wmetinie* iiaed OS A Tlvc (vnd Ta:^, and 
Man-lCl-Vf- The Wmd is apt to apJIt in iwwnjiung ttod Iii m>% SMxy 
hut is uabd iar cart*, a^ictlltUTttl invpleinenls* bunW nild for bulklmfl- At tw 
MjKire gold iniDM it ii bMid f-or suppurtH and ia called '' VV hita , 

from bumiiig tlia WixKi Qotkt 4 liilSi a very high percentage af lima (rrop, 
ilMMI, mv.. 870-11. [Of. Pbarmatog, /nd^ il, 11-^: Canwron* For. 

A/y»K andCawg. 1894, 133-6^ Diincan, Byf-' 

laWb 62 i Diitt, Meif. Mrd. im IdS^^d ^ Hooper, in Apn^ " 

1, 3B; Cbaudm, AT^fWfir TawatJi^ oad irerF4^ni;f la Ijaihvr, Brmg., » 

Trenchp Jtfoncy. T'nanlnjf an^ in ZcoifAer, Ck Prge.^ 1904* t-] 

T. bnltrEcs,^ ttxA Belcrie ^lyrobalan, jo^fid, taping* AFdJwWj ' 

huloy ye/fo, lore, iani, lOPidvp bsivu, clupor^ Krnfi, fAitirin* ota. /t Targe dortnu 
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iroc. ti^ughout thff df Buritm and Coyloiiw bt iow 3,000 fut i abMJit 

IfOiii ibo oountriH qf SimI and Rajputdan. 

Thill j^ItU eopiuudj- a C.™ whioh is uuotubfo in walw. The fmit ia osportisd 
trom luitin ^dcr tba Oiuno bolnrio mvtnhnlniu. and ia emtiloved in India M nn 
^y«*^ “fl HHinioj? nmicrinl. It haa vnricrai MnoTcrNAL nuiJitw M- 
cnbotl to it, and the nil dxprHeed fmni i\va wedi if ueed by the XativH. XTid 
knr^U nro If t»knn in vxcw, Uowww^ tbdy jk» fjkul lo p^duea m- 

tcxicntion. Tlin trtiit stwlf If rnlcn whun fiwh by gjoule, i^ha^p, cattEe and 
tn^nliny& The VS odd m ot lit tin vaJnF, but ts n 4 TipEqyp 4 l! for pliinkinjT- iwikbiir- 

CTJ?- ‘l"' tJ"***! l*FnTinM?ff,V lw««* 

biiUdUff. (C/, MiHntm, Or. IBllS, ii., 218; I‘Sarma« 0 g. Ind., ii,, JJ 11 , 

lU., app,, 1S4 ! Cinnron, l.e. 133-* ; /I*rf. Firr.. IWO, XtvL, 280 1 Dutt, U. 102-3 < 

Hooper, in Ajpv. Lt<lg., le. 38.] 

T, Cntapp^ Lfon. The IndSwi AlraontI, ionpfi^addm, AlVu/i-ad^&jm, HlK-Mdont, 

(arl JeempptI, etc. A I«b* dociduotw titn of th« boaoh foraata af the 
Andnmjui Jaland*; ouitjvntod in mart parti of IndiA nml Biirmn, enwcinlh- nwiT 

tlw iioaat. ^ 

It yiatdii A Gu.jj Aiid, tA with moat ntlier of tlie T>a-ir»I mrltii, the bark etui « 

lenvw Am oetriEig^t and oontafn taimin. The kemele yield n vnluAble Oiu vAtv ™ 

^ilAT ^ i^ondHjil in flAvonr. qdonr and ipocieq i^ravicy. A writw in the 
/ndu^d^uihirut (April imj mtimFitw the-yidd at 10 Jb, qfdr^-kemnU Mr tree, 
and tbeoil by ft>Id exn^lnn at M per ccat, of tho weiabtof kemob, Tldi praoti^ 
e^y with the pnrtieulEUff gi\^n in the Zhc^qhviry of (bo expenenre of 

Trfr. A. T. omitit of JoMomL Both komcie Mid nil ate ubhI mminciifALLY^ an nfo 
nlflO tho bark and yeimg ]eavu. Tha knmela nre largely eaten m df w e il^ *ind ihe 
oii-OAko la cniund*^ a go*d Food for |5%a. The tree la Odio of tlww o» whirh tho 
/ofor adkwDm u led. [G/. Cocnorom U. 13^-3 ; Bnepst. Lc. M-g; Woodiow, 

Gord. m /rtd.. 3J3 ; rirminger, A/qn, ffard. /fid., I tHM, £4l, 574 i CtimiiiiE- 

hom, Fta^ua rtiwE Plrojuiv^ fl/ Lift: irt Ben^l, 1007, 2S4, 303,] 

tqidantou, ir, A *. ThoM/m^#q^, mn, tlMtn nr swaifi^ pidfdl, An/ana^ 

iTfiian, jkan, Utkaor, KiA^'ti, mam, kortatfo^ furfnV &in, maddi (or maiti),. mumi^ 

^euAks^n, etc. A Iiitgn deekluaiifl two, atrordiji^ to Gamble '■ petlmpf the mrj«t 
widely dutrtbut«d af all tho impertant Indinn txe«.*^ 

It yielxk a oopiotif tranaparont OirM, which cxnd^ in Inr^ E^abtilar toivti. aoid Otm. 
ta be uacd aa an moChH Hhd cwmietie, and to bo oaten by th* SSantala. The bnrk 
19 umd qeoaaiimBJly bm a Ptb atiiff and 3« moicnfal- Iff chief uae^ bcwnvfwr Oja 
Jfl M a Tah. a property mveftigatod reconUy at the ImpariiU InatitTite. the wp-irt Twl 
oJ which wna aiibmittod by Dimatau to the TTMlor Sdcietnr^^ qf State for lm\ul 
on Oct, 7. IML find theugli appormf ly not puhluhcd it may be bare remarked 
that ^e retuli ol the umiji-BH enndneted ahnwed that the bark of thJe plent 
coDteined « foar quantity of tonnii^ Md the ratio of tliia to the lolaJ eamurtiva 
master prwuit indicated that it ahould bo peaaihlQ to preporo from it an extras t 
rieh m tanmn. In litntmEiig up^ Diuotirtn at area that the EteuJta indicate that it 
would be quit# pomiblc to prepare from the bark extmeti which wqidd fumiah 
Iflathera of good testUTfr and Cotonr. The fruit ia aieo luhhI Lfi iMuiinc, but it Verv 
infmer to either the chebuJie or balerio cnjTohaleiuL Tlw \Voop la Jiu^lv 
^ployed for hoiiee-buildini:. enrUt rke-poundc™, ahip- and boai^building. otid k 
ii nn excellent fueU At the Myaoro fiold-ndnea ihii ia caUed ' Block Maiti,’* Lno 
MC^ionnlly coJtoetod frem its brsnc^ and m aosne dutriefauch Ae Sin^hhUni 
m C^ta Nogpiir, the tatar eflkworm is fed oti the lemvas, (f?/, Cmncron. f.r, 

Hoopis. Lf:. 41-3 s Leete, in Ind, lUoO, nvi., 239 { Eardiey- 

Vlriimoi^ fn. ImL For.f. Lc. 377-fl; Fvf. Admii^ ICtptM.] 

T. Chebulai, Ret^, The ChcbuUc or BWk BlyrobAlaii^ harrd nr A«r, Cbobiilto, 
hiiikJta, tUim, kartdha, Aalfa, itjitf, makokd, ktdtfhii, hiraka, h{mda, atalf, 
pnnqti^ et-Ci A verj varmblo deejdaous trw, fnmud tbrongbout India and 
Burma. The Flora of British India euttm^rates hii vanette^. ^ In high- 
level rocky and plicea on the onttir HImaEaya, the hdia of tho Deccan 
and Bonth India, it b only qultn a amail tree, but in vallcya and foresta of 
big tr<? 9 B it abo pown big and pvcsi a hapcl, dark-coloun*d timber" 

Hifftory.—The tfee tielda a G tru^ 3aid to be Largely collected in Bcmr and Qum. 
mixed with vartou^ other gums (-frorVi tr rwr^fn-i^ .im*fr&ij*wuf€ htHfaiki, 
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THE CSDIAN MYROBAXA^'S 


TZRMIJ^ALIA 
OHKBUU 
ClijAbullc 

/jEir^f ri The Riixecl gumft taken to the Icwal markefai 

bv the GondBr who t-oHeft thein^ md are Hold for tnedieinfij purpoEMsa or to 
dycTs to xmx with their colours. The chebulic rapobatan wria highly 
oxtoUod hy tbo ancient Hindus a powerful ahorativo and tonic* Indun 
writers describe seven varieties, which^ however, are inoi«tly the aameiruit 
in different stagea of maturity. The clnssic citrine myrobalati:, of which 
Rhiiac^, Se^apiQn^ Avieenna, Mesua, etCp+ all speak favontablyt was at 
one time much ill demand in Europo- Even so lata as 1313^ Milbitm 
[Lc* 2l@) gives directiona for selecting the drug, which, he adds, the Natives 
frequently candy. Fleming 1810, xi., 182| ascertained the 

Aoj- {black mpobakn) to ho the unripe fruit of this spiwifts (Sprengel, 
m. 1808, 2S2 ; Poufua ^Egintla (Adaituij Comment,)i m.t 4*^3). 

WmA The WooO takffl a good polish, ia fairly durable and useti for furniture, 

carta, agricultural implements and housebuilding, 

Myra- ■JTd Tau.—The dried fniit of this species fornititutei the 

baiana, ** Cliebubc and “Black” iDVrobaUiii of comnicrce, one of the most 

Djiv valuable of Indian tanning materials, la India it is also used as a dye 

occiaionaUv by itself, the rind of the fruit being powdered and ateep^ in 
water. "VYith alum it is said to ^ve a good permanent yellow. But the 
most ertensivc use to which Auma is put aa a dye is in the production ef 
various shadfs of black, in eonibination with aome salt of iron- The c^f 
Hktt. commerci al value, however, of chebulic myrohalan is as a tanning material t 

it forms the greater part of the ground myrobakns of commerceT though 
beleric m)'Tobakns are occasionally mixed with it. The liquor prepaid 
from harra ia not only a powerful tail, hut imparts a bright colour to the 
leather, and hence is Wghiy esteemed for miring with other tanning 
Cbimkiiifiiaw, “ The lannirLi in myrobalaiLB appear to consist almost iMitifely of pyrogallol 
tsnnina, gaUotmude acid being present | consequently the material bloonu 
welL It gives a gtceiush^yeUow colour to the leather and a porous tann^Cr 
so that it ifi not used alone but may be advantageously employed with 
materialE sneh as hemlock, w^hich yield a dark colour ; it is much used with 
oak bark and vuloniu ” {Blount and Bloxam, CAem. /e?r Enyin, ond jlfonv/., 
ii+, 377)* Cofisiderable difference oristsin the proportion of taiurin con tamed 
in the fruits. Specimens supplier! from Madras^ Bombay, Bengal and the 
United Provinces furnished percentagea of ta nnin ranging from 13 to 38. 
It bas siso been shown that the fruit eriiibilia two weU-recogmsed fortlis. 
The best qiialitieo are known in trade to be oval and pointed^ and of 
a pale greenish-yellow colour in section, solid in structure* The less 
valuable qualities are round and spongj'* It hue been Becertamed that 
K(5ftts uid otii the oval form is simply a leBS rnaturo condition. Some intareAting fact* 
regarding the commercial value of Tarioua samplcE of myrobalana ore given 
by a writer in C<i.piiat (Jan. 7^ [Cf. Ind, Pur., xxx,, 188-91.] 

Enghah/^ it is stated, ** there are five chief vorieries of iii)TXpbakns+called 
after the districts in India from which they are obtained. These are 
(1) Bhimhes,^ from Bimlipatam in Madras; (2) ^ Bajporea ^; (^j 

* Jubbolpores,^ from Jabhalpur in the Central ProviriiceB ; (4) * Vingotloi^ 
from the Bombay fotieatfi; and (5) Madraa Coasts The price aiid 
quality of these nuts vary exceedingly^ whilst the opinion a* to their 
actual value in the tanning trade is widely oonffictiog. Some tanijera 
maiutain that Jnbbelpore myrobalatis, or Pi, os they arc technically called^ 
axe worth more than Bhimlies or B'a ; while othera are equally aliong in 
their pmfertneo for B^s in comparison with J*s. Some tanners prefer the 
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flotne hl» tbc Hark or broker kind. One wmnrtable imtaiie« b recorded 
ol a tanner who rented a doUvery at being darker in colour (hnn the 
#amplo. and on arbitratton Betnred an allownhce ot £1 ,»r ton. It waa 

t wTwr/^“”f *•'“* mjTOhftlads w^re 3 per cent, ttrojigcr in tannin 
tl^Ei the ongmid nAmjih, winch in the opimon of the arbitratot^ was worth 
-1 a im more than the delivereti bulk. Soni& tannera buv mvrobabns for 
their fltrength ant] cheapness, whm eotopaml li-itli th® price of oak hurt 
ami valonia, others use them on account of their brightenibR mloiirr while 
bccauae qI the Ught-colourcd blwm thfy deposit on 

Soei^y of Chemical Indtatr^ (1903, xxii., USl^, 

13:W) will U fonnd an intonating paper by Dr. J. tSnrdoii Parker and Hr. 

K A. BlOTkleyoii the relative tauiibg values of diflerent epeciesand orowthi 

of myrabalans. anthers discuss fl) the content of taanie arid in 

a-anoiu samples, (2) extent o| bloom, (3J acidity', and (4) price of unit of 
tan m the samples cMmiiisd, The tannic content was found to %arT from 
V. “ *®'?*P^* ^abbalpur, to 38*4 in a sample of Bhimlev, 
itb rega^ to bl^m.itwas found tint Jabbalpurand Vingorla myrobalaM 
we^ much superior to other Mtts, both in the n mount yieldod and. tbs 
rea 111033 With which their fioluriotm dcpositecl thc&nmCs whilu with regard to 
anitity, the Bhimlev variety developed most and the Jabhalpiir least The 
value of the unit of tan per ton was found to bo 4s. Md. in the most ex¬ 
pensive vanety (picked BliiitilcyK and 2». 2id. in the cheapest (Bhimlev 2J. 

rjwrfe.-ii,fj«Mr._The nepoTt ef Forat /idministiro/iOTi baned'an¬ 
nually by the iMpectof-General give* the exports from the forests under 
Ins control. The average for the five veais ending 1902-3 catno to 

« ro'™ ^ UM.etX) cwt., valued at Rs. 

4-^10,2^. oran mert^y of lakb cm thfi rakeof tht pr^reciiiig v^ap. The 
JUteniAl tmiLHfteticma in mTrobakns m regiateml bv mij and ri^ erboma 
tiafhc amcmiited in 190^ to 1,0^0,094 cwt. and in 1909^7 to S69,427 cn-t. 

The chief exporting centred nra the Central Provriticea and B^mr, BotnbBV _ 

Kajpntana and Centhil fndb, Bengal and Hladnw; tho chief importing 
towns fembaj* Calcutta^ the Madras ports, and tho importing pro- 
)incjw the tinted ProTinm. and Bengal. Smilarlv the e.vports bv eowt 
in 190^ amonritcd to 218,149 yirfc., volucd at Hji. Pnwticallv 

th^ whole of this expert trade gow from Bombav to British portfl within 
Tiia ptonnee. 

^ *nd important. During the 

pcn^l 1900^7 th^ lollowing <]UiiTititie» have bm^n exported :—J9Cl0-l, 

^0,^8 cwt,. valued at Ra.3L68.lT8; 1901-2, 1,085,174 ewt, valued at 
R3,^,63,652; l,I5T,9fS0 cwt,, valued at Rs. 37,72,255 ; l9ai-4 

L329,e09 ewt, valuetl at Ks. 42,10,288 ; 1904-^5. 1,181,585 cwt., valued 
m Rs. 42,50.063; 1905-fi, 1,205.398 cwt., .-alued at 44.60.676; and 
m 1^7, L162,219 c^., valned at Ra. 43.97,591. .iualping the hguro 
01 the \mt year, we hnd that of the total, Bombfijr esported 748 279 cwt 
&ngal 292,816 wt., Madras 121,128 cwt., while the chief markets, with 
the q^ntities weived bv each ficom India, were, iti order of importance, 
the United Kingdom, 581.481 ewt; BelgiuM, 206.72^ curt.; Gemianv, 

191,059 ewt,; .Austria^Hungary, 67,476 cu-t; and France, 45.304 cwtJ 
Rrtsf, rfi 1343s 37T j Juiu«in«ia LUbtr ^ernpianU, U73L 

If J-* 105 1 di Lionanto C 8 ISO^ 37 ; 3 lf.<vma ivlr .MarinuiJ,. J 502 ; 
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THE CACAO PLANT 


THEOBBOMA 

CACAO 

ChQ«o1nt« 

4W : Garcia de CoU., xxxvii. f bIbd in Bi!kU+ FrM. Rojf. Ir. Acad.. 

3rd ttrr., U C’54 : Accatiu Tmcl. 0r £ait l>ro^, 157A -T4 ; CluiiiU, Hift. 

Exci. PL, IAG5p ltf4-iS; V«Un|^p Nctr*<M ProMper Aipinn*, /V PL 1^40, 

Tranig, l67fi (hnI. Balt}, L, 7t ; Hifthttt, 1677. 33a? 

TlwViPilin, Tmv*^ *a Lcwani, IndiMtUkH-r 1(W7+ pt. i\i.^ 57 i Brtyiui, Ptod, 

PL, I "Slip ISv iv. ^ Foralcr, PL EPCr, I TSil^ 5^ ! KliilUsfp Atr 1705, iv.. 4J ; 
H*^%hnrgK Tta»M Sc^. Art^, 1801. lii-J ISOSp stsiu.p 40S-12; Buchanjin- 
HiutiiUon. Stai. Aec. Diimj., 1833. lM-1 ; LSntimlp Memo, an l>y€# unA Tanw, 
l8Slp 17-^23: Watt. ^Sefrei. &avt. a/ Ind., I^l^-»p i-* 53-Bi /nd. F5r.p l81iil>p 

X\'ir, 3JS&-<H f# Kg. t PAcTJ-aiafo^, /ifcrf,* ii., Kfii ULf app-n I53--I; Tkr Jfewrr 
AtantiKript (Kcwmlff. Lriuiil.}, 18&3-7 (maiiy ro/crencei] : CnjTkBrLin. Fat. Trtff 
of -\fysarf and Caor^, LT4-5: Btu. Imp. Far. AtiMiH. ifi Ind. at 

fikcrobaloiifl frtJTii tlic fon^nU) ; and Dyttn^ i rMitican, 

1800, 53 j Byncrjci, im\ 31 ; Hmli, b\ Ptat., ISy^n 80 ; RiW^U, C- Prai-., 

iNliOp a, 11-2, Hh pC^-. 3 Fawcettp B&mtrip, 18t*0, 13; Hcldnfp Madras. IKM, 4i 
Ii6boan^ob*on (kL Cw^ltaV 10*3- tKJ7-lU; .Monograph** Tiinnin^ nnd Wortin^ 
I'a 1—Wallunp U. Pfov.. I EH>3, 21? Chandra, 0^ yartin. 

![HXt, 7 ; Dint, .Moi. Mtd. ilmd., UW-£ S Tender mid U^ptr, ,1/af. Jfrd. ind.. 
lOOl. 75 j HoCfpcr, iJl Ledg., 3& ; Cbuslv-lJ*^- and Thtrap., lOOC 
4LIO-t?.l 


Ti,, pt, iT-p 

43-6t 

Cacao. 


OU. 


Ifiba and 
Chocolate. 


Trado. 


THEOBROMA CACAO* L iuut 1 Unynr, ^325, jji<, 
Bciitler find Tfimt-u. Med, tL, 1880, i„ 38; Kohler, Med, PfUtinen, ii., 
157, tt! a and b; Mortu, Cocoa, liw (o Grow and How to Cure It, i5'82, 
1887; Hart, d Treatise on CutL and Curing, etc,, 1882; Irfcomtc et 
Chfilot, Le Caeooger tl so CuU,, 1807; Gamble, .1/aM. Imi- TiotLs., 93; 
Bi»ndb, Ind. Trees, 78 ; StERCtUACE^. The Cu-fid (somdinies fil» 
written Cocoa) Riwi Chocolate. A .4011111 tree indigenous to Geutral and 
South Aiueriw, now largely cultivated in many moist tropical countrirs. 

OB or Huttrt .— A light-vcflowii^h tJihMnOj Boliddilp known as ,''CiWrtti Butter, 
ii tFapreaicd ff^iin the warmed Bd^. Tfiia has the pU'iwant odour of oli^latfi\ 
iFit^ta in tlir month with a hituidp affreooble tanP?, hl4« a apfioiflo ^vUy of |>Ubl, 
Bfkd fuse* at £0" to 3U* €. RocflnUy a tfmi« i™ heon vfganiiM m T lo 

Ism oxjxumvO fiiolLd Oil or butter prepared frein Comamit &11 (M p. 
which luu unfortunately flJao come to bo eoiflytimca destiibtd aa ' Cocoa 
Butter 

f jrjio Slhw MaO CfinwaJa^e.—Til* cliiEf prodnct of tbJ* plant li IhoCACJl'a 

or X™_the apeciaUy pertpared Boeda—frairt which CbocolalO iJ manufiwtiipe«1. 

The iTrt ia raiaed from *»d„ ia gromi at diitliTLCOt of 15 to 20 foot opnrt, ooiu« 
hlta full brnriny m the fifth to arn'cnlh yonf^ fniita for n ntimbcf of yCi^ 
fliihoMiiieTitly. The nowipni* wiJeh are very wnoll, am formed on tlw nAkod 
Rtmra and ohJrnr branche* ; iho fnlitfi became (1 to D inchoe longp opd mcIi ^ntom# 
40 or mor^F lerg? oeedi—the beoni or tuba of oommcrcp. A tree will ylad irofu 
I to 10 lb. Alrj^ piba in iho yc*r» ad«bldkng to climoEo, eod, and trealineiit to wluih 
the plant bm been Eubjecied. Tlio bmoji are ramoved froju the pod^ convejpu 
to toe frrmenting-houaep and lubjeotMl to a precees of ^'aweating'* for thjw 
dajw. They are “then exfuninod, their podtioDfl changod, and rCliftckM lor a 
further fermcntatijc-n ot tltrw daya, Xexl. mmoo liw preo&M of 
washincE to fw thEm from dirt oml the nkpliut^i^l Med-i:oatis leatly the dryi^ 
or "curing.” To OrCCOtnpliah the final ircaltiieat, they are eubjccted lo tlie 
eltn^ the while beings pmteeted from nun or dew, and ihe Icfin ol 
oxtcwled each oucce^dmff day until 7bay are CiUiie dry i but a too rapid 
i§ regnidt*! aa tniuHoua. Tile fUbc nru nuar" ready and are in. csiicijei^uen^W pOC 
mid diaiiatehed. In the pr^ueEinn of choooliile tUo nibs oro uEUMlly rooal^^ 
ppuiund to a fi"" powder wid fla^'^nred with Eitgiir, vatiilia, etc., ote. In eatunatmg 
fvr trade piupHee the V«lou* confoetionofy, the proportion of cboMlnte they 
ocintnta ia itated* oa aUo iho amount of aLeohoL present, if any. A ni^llar 
of thifl branch of lha Irtule ia the Very laJt^ qoatiitky procured from Belgiiuai 
lb* valued at £30p8]S in b.sj 

r^AD^p—The tree huA been repeatedly introduced into India (Acwf ' 

lfi73p 7 ; 18^1, 2fi}. It u grown to Botno emlont in ifalaljar, the Ndgirt hill^ ric.. 
but not with the ituceeH attatnud in Cejion ; there isecmi, HowoVCTp i^ 
reaun why tfaia ebould be ao- The importa of itaw Cocoa montinnea m 


liiTil 


TIXSTOSE OF INDIA AND BURMA 

!?r'* M to flO iDltliob ^jundodurtiiB t|» fi™ 

quontitiM bavfl baan remrnad at aopro^i^uJv 
!j 1 ^ 1 “^* •tflriing I n. ValMC. ITm traRia in Chooalnto ia niul^K amSk* in 

mH^rm 'T«luol>l*b nuitoly from &Tto ini 

nnd eluao otl ono maiiob poiinda Itarlitvi; iu vdJija li* 
'"T ?' cJlnrolnte, tharo i, tfc traffic in ronfcctjoj^v to 

wImoIi rclen>n<« lioa ali^ 4 > been Miftdo. THo trade in cocnn butter ? etill anuillrr 
*”ikl*** «lM»dy incntiont^i, «cim« TuxipcrtKi& of tlw pubitahed raturna of tliiiit 
imbatnnro muat ^liDtc roeoanut ‘' Co^ Ilidter " not " Caeni Hiittap” 

jss"^^ ISlii, H\. 140; {Proe.^ 1854, %iii„ 48 j {Je»tv.) 

iM,V *-’ ■'5"' *" *^3! fCorraap. and ^rlref.) 1882. t-C. 71: iPne t 31 - Uaunt ! 

1880. vji., 2 ri j (Corre.pv and defect.) 2 D-t 0 . OW.; Ctiiton Como. JKriip B^dil ISOO 
l.Of nlao ^ondcrrai Co«rM, 1803, 3J7i and EcwidorCaena, 1880 40 TfoMn 

mri.: KWj"’’ *" iTj5ri;;a7p/^^: 


TIN 


/n T/J 5 I:”®!*"’ I’i-’ 313; Hughw, nn ^ep 

in m Fee. 0^. 8ur^. Ind,, ^ii. «t 3 w 

Hollnna, Ber. Min. Pf^. l„d., 1898-1903, in ir«, CW.Bm-. Jnti.. B 7 -Ii ^ '' 
xx^., pt. 1, ; ISp'f xxxtH., pt, ii., 81, Tin i:; anid rarelv to occur 

luitiv# or oa the aulphide (atauiiite). Tbo rommcrciol oro k knoim „ tto 
dentoxidc, cowitonte, or “ tinatone.” pom tbk contetna about 

i8 per cent, of tins tnetoL 

teanmeiK# -Within Indk proper tiuatonc twty be uid to he but Occur- 
rarely found, but in Burnifl, more efipnci8l|y the seuthem portion of 
ieD^4imp It iQttm eit-eaatve and vab&bb diapoAii^. Acvordihe to 
Holluid (f,c. 1805, 90 - 1 ), howercr, “tin has a wider distributiou tbau 
IS get^iiy rwognised, and it* minerals ate often overlooked throuab 
the diffictilty in diatiuguishing tbom from other heavi* minemlfl. laokted 
cryatnle of oassiterite hav-u been fonJid reeentlv in iieainatite* assoriafed 
with gadoUmte in the Palanpnr State, whikt in the Haisttibagh diatrict 
ot Lhota kagpnr instances have been recorded of the accidental prod no- 
tion of tin from river-sanda bv the Native irDn-4indtera, in mldition to 
the twordna occurrene^-a cE oraa in riCu. Tbo principal deposic, which 
^ either been wrongly described or baa received iesa attention than it 
dtaervM, ocrua in the Palganj eatnte near the Bnrahar river. 

“ The D^y persistent attempta made to work tin have been in Buinia. 
where caasiterite k obtained by washing ri^r gravek in the Bawlake 
iitate, Karrn^ni, Southern Shan States, nnd in the Tai-oyand Mcrgni dia- 
tneta of South Burmn. The work done on these depwite hitherto has 
b«n, however, on a smaller scale than might he expected hom the favour¬ 
able reports which have been mado as to their extent and tichiiesa." 

He further states that the average outtoru of hn-oie in South Burma 
during the period res-ieKeti (1898-1903). was 1.845 ewt.. valned at £6876" 
nnd in 1006,1,919 ewt., valued at £13.674, “ The metal is expoite.1 mainlv’ 
in the form of block tin, almost all of it going to the Straita Settlemente! 
pda, during the yeni* 1897-8 to 1902-8, atmtaged 661 curt, a year.” 
t)»™g the same period, Holland points out that the as-erage consumptiDn 
of foreign block tin in India itself was 114,969 ewt.; “ tho tin exported from 
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Btiriua is 4 ^n5mU qii?nritity coinpfcfirtd to the reijiDrements of the counttr/' 
ThE> javc^ragc diiily attenduore at the tin mines in the Mcrgui and Tavoj 
districts was 145 ppimina in VJ05 and 1-il in 1906- 

—A e^t &f tin ii a. hi^hiy im|Kirt4Ult mttlend in <^e^taill mpthftdfl of 
doping, M I^metiawl in Eiirepp, bat in thw mpecl it « appiipontly LiniuiDwn tn 
the nf IndiikH It liiia, JriPWpver, bffc-B from a wry imiDte ppHod in 

^"nlive nieJEririft. [0/^ Dutt+ .Vctf. Hmd, 11300, OB-71.J By ccriain ctosepv^ 
f^pcvitdly Ihe MiihaiiuTiadaii% I he wr-tnl i« alen exipnjiivoly employwJ in tinoinj; 
Wpiitfr ve«wk. Copper vniecis, to Itfi I tv^ frotn iKiSfionoiip dcpotiLts, nlUfit bo ttnn^v! 
or ia^aiVd Miico a month, tUu« 4i^ordilig con^Tanl employment to a hirge nnuilK-r 
of TTorkmen, known ne ^appari or who ore MMlijvnkWadMUlft In 

^"orfhom India, \ceeplewhieli BTO tiniio4:| for thn fifwtlUnoanr tKiih4 in ftaolutkm 
of eJujn. vcrtllgris, eiilpluite of eopper iind Hal ammoniaCr Oft oeca- 

sionA llkpv are ffiinply ciiiitod w'itli tin wilhont luiy prp^‘'iouili ^trepirnlion Have 
tlmt of ^mov'inj^ the old by HcrubbinKir the VOlMol with gromid kanimr 

£ brick duet^. Tin, foducod to powder, ie niuEcd with e(J-Ainin4>nifte and npp]ip«4 
by mr>eJie of n piece of 4?otton* tlje vewl being heated OA a charcoal fire. U i* 

them poliehefl wi[|i tmlftl and aele^H. 

Arti^itic riinntlfiwt iirt^ in niuch tinniog^ Ioinih4 a definite foalum ownime 
important'e in rw^-ninU centre#. Of thceei the inotit noted orei Morndnl^Ml. Jaipur* 
Peaha^-ar and KpoIircLirr The art.flceme to hawcoifte from l^rHia, nft4 te Msen- 
tinhy >tulknmm 4 ldnrL in origin {Ind. Art. DriAU IBOJ, Ifi). Till foiitid ie 4*0 
Iwaten into leaf <ir tinfoil* and^ after being ccdmired with loo, ie Hold in. ihalcDndbhin 
and ( 4 itRply employed in tlie mnniifHCliire of cheap jewellery, tinsel deeerntknUf 
niid n« hin ndjlini-t in omniivpnlaJ lurtiDry. ^ PawderM tinfoil Irui^' also be ftiiseii 
with lao to produce a niotallio eflnJCtr BtiU another um? to whieh the metei h 
put Iftay T?e mentioned, namely tlifl pceporation of certain idloyi, such oi that of 
Bidri ware f/urf. Art.+f,c. dll, 211, 2l7-ISh 

T’/wda,—AlthoDgb the uatis of tin am both viaried and wiiiesprad, 
relative to other tteim of trade the metal maybe apoken of as conipamtivcly 
uniniportant. And aa alrearly indicated, the supply tonsist-a chiefly of 
that obtaituHl from lomign countri^' Imports for the penoJ l£NiO^" 
have been as foUow-a i—l^lOB-l p 22J41 ewt., valued at Rs. 22,03,560; 
1901-3, 36,003 ewt., valned at R«* 23,54.450 i 1902-5, 2^,000 cwt., valufii 
at Ks. 25,58,162 ; 190 : 1 - 4 , 40,486 cvt., valueil at Rs, 39,29.787 i 1904-5, 
59,52:4 civt.. vulned at Rs. 39,56.025; 1905-Gp 21,152 cwt„ valued at 
Kh. 24,17,2&£): and 1906-7, 20,536 cwl,* ™lm>d at Es. 29,44*061* Ana- 
ItTiinp the flgures for the last ^'I'aj, wc find, that 19,967 cwt. consisted of 
UkWROUGHT (blcich) till and 569 cwt* of Wbouoht tin. Of the total 
imporla* Renpal takes roughly oiie-haIf+10,864 owt. in 1906-Tp the baJitice 
being divideil between Bombay* Burma and Madtaj^. Of the unwrought 
tin, practieiallv the whole quimtity ootnes from the Straits, vit,, in 1906 -^h 
17*486 cwt., and the balance childly Ifom the United Kinj^lom. It ahoind 
be noted^ however, that a conjiiderable shrinkage occirnr^ Ln 1905-6, the 
imports frtiiu the Straits hiL^'ing declined by almost a half, and the total 
imports from 39,525 cwt, (in i 904-5J to 21,152 cwt. 

It has atrea 4 iy been mrntiDiied that the exports go entippiy fioiu 
Burma, and coiusiat mainly of block tin* During th* period rainewed by 
Holland (I 8 !i 1-8 to lliNQ2-3h thejtfe averaged 661 ewt. Since tUfln the figured 
have been 1905^4, 4^0 cwt*. ^■alued at Rs, 33*829 ; 1904^, 407 ci«t.^ 
valued at Bs, 38,26g ; 1905-6t 426 ewt., valued at Rs. 36,761 ; ^d 1906-4 * 
929 cat.* valued at Rs, 72,312, They have ihm been increasing* Frac- 
tirally the whole of the exports are consigned to the Small 4 ^*^^ 

titles of foreip tin are also re-exported from Ind^ chiefly from 
to PeTHia and Turkey-Ui-Asia. The averagea during the six years 
came to 1,500 cwt.; the actual in I90b“6 was 844 cwi.* mltiod at 90,9*6^ 
Cotnineiiting on the production, consiuoption and prices of tin for tho 

lOTd 


TORTOISESHELL 


TORTOISE 

AMP TURTtB 


year J905-d tbmugliDut the world, Koet-Paton [Ret. Trade Ind., 13-^3) 
aEortle mjiiiy inteieatirig particulars that will repay parusal. 
r M-Hahl-Soe,),!.. KM, IM; Birclvaad and 

JiWfr iSfloh. IftW-JO. 8U fl3H. Otc. ! Tai.wnief, Trawh, 

MSj« (od. u-j llilhurn. Of. Coiptm., l»Ja< 3 H- 6 j Hijkiv. Moneo. 

Tta>irandmxnuf. 1880. J«2 : KifHriK. Jaunt. /aJ, drt.. JgflT. ii. flriMV 



*j-i. -■ - ----, --. ^ -w_ p ^ ■_ r j ^ ai-'ani wfu .u 3lf I liJl. 

Dkt Appi. CVm.p I»b<V iii-, S37-4!^: 

1 m OO-n ; J^toniHsr. Chiif in*pr^. Mtius, /„^p. 

lOp - 1 , etc.; Rfc. a*ct, Snn\ /tirf.p IWfl. ilKxxiii.^ pL }, I&; pL % 

fiJ : An&h-Orttni. Citmm., Muy 1000, ti.a.J p 2SI-4 ? Chim. litriuml. 

{riiAny lirtRa]™).] 


TORTOISE AND TURTLE, and Tortols^-ab^ll Manu- I3E.P 
fac tune. —The two aiumAla of chief iraportanco that faU into this W.. pt7f,, 
place anc 4au 400, 

Chalone Imbrteata : BonJenger, Br, Irvi. [Kept ilia), 4y j Hawk-bill 
Montgomery Martm^ i/iif. E. Ind., L, 22^ ; ii., 14fl ; UL, 5^1 ; Biniwood, TurtlciL 
Indtm. Aris, 218; .Mi^barjlp Art. Manuf. Ind., 247, 3S2; Hunter, Imp, 

Oaz., viii.p 304, 3&S ; ix., 251 ; i., 207, The Hawt-biU Turtle or Indlnn 
Cftrctj k^hakra, alungu-tkad^j aminah, ^ik-lurokumf smk-ptAniL, i!tc+ 

Is a marine eamivoTOiis species, plentiful on the coasts of Geylem and the 
Mahth-es. 

Tlio ent Ihe ricah but h j« tUlpnJatable to Europoaiu, tliougli tho epiM Fliib uid £^ih_ 

am regarded hb equiaJ to ihimo of other t urtim. One of tj'rt orrors of conmierrce la to 
ttpmk of tortoue^hell tho nainoat^aMhl rwchrr be *• lurtle^o]t" r and Ihough BhalL 
&rji«r HpfKrEAH afford «heUfl SometmuH ii^ m ifiibstilutee, tliia ftniirHiI Afibrda th<- 
1*^* volno dopoDiiB on a worm trimjdiJOMit yeHow colour^ 
dMhcd and ipottod witli neh brown lints, and on the htRh pohili which it mav 
thke. In Chfc^ shcllB wit}^ white groiind and black apotm that touch «ieh other sa™— 
most idrnift^. The fmeflt aholi is obtained, from the Wcatom Aix^peLAgo, 
ill exported from the wulhera CMMt tpf the Indian qpnltin-nt.Oyloiip the Wevt 
India Itflandik and Bitwi]. The ■edea tiro detached from the ttinJe either bv SamUtm at 
nrtud Ja™s after ths uncinal ii killed or by iimnrreion in boiling wider. If taken aSEa. 

Ironi the animal that hu died n natural dcalh or after decompoilition hoa act 

tip4 the ehell beconaea eloochnl and milky, Train Vifry enrlJeat iimm tortobe-ahril 

haa been n priced Ornamentai matrriaL- ft was bmught- from tlw tff andent 

Wine by way of Egypt, iLmi wm ueed oa a veneer for furniture, Vincenf 

(^CTSfHU*, r*C,^, 1800^ app.i 431 says thofe m the time of the Piriptua thia ortirte 

woa hywly tnided in, bcuyg pmctiElvd from Afrlciii, i:^OOOtm, Malobnr, Lnemdivo Ebi»1*i3#il 

imd MaHJive Tdand^ etc. In mcKlem timea it |iai fiecn nnph>ypd tn Europe (or 

the chanuncriijrtic inlaying work known iia #ii^/ ft ia^iued ms A vwieer 

for liinaJl boxet and frames and mrmldeii futo anun''^ boxer and dgaTHSam, aEio 

fomted into knilB and Itrtor handle* or cut inbt cotnlw. Vlro^patam nuiy bo Vu[*»p«t~ 

mud to bo the ehief Indian k^Cnlity where tortniac-ahcll is ittUbed in omam^tiU 

^rk,^ [Of. Fry'er, xV«r Atc. E. Inti, and Pm., IdlSw til : Ot^igton, Tpu, to 

Surati^ j63P, Si"; Idilbuiri, Qf. Comin., ISIS, L, flJ ; Bruce, v,, app,, 

-15 : Bmndt and RatrebLirgh^ Mfditin-Zwiogif, 1&S&, 131-93, tt, rxl.* xxit; 

Jtrum. Pomt., A’af. Hurt. Soe.^ 1 R97, 1 C.+ 153 ; Walt, Ind. ArtaiDiiAi, 1003; l53-fl 

193^.] 

C* my das: BoulengeT, Lc. 4S. yi ■r p 

The Clrcien or Edible Turtie or the teik^pp^n~wm or kik-k}flit of BujTtie. TUa vi^ ptT L, 
la a herbivuroua animal found in the tropirol imd aut^tropical aeaa, though ran 403. 
in the Bay of |^g»d. Ite 0e«h foima an iqywrLant vtindo of food, though at Edlbla 
pecta^D Bflaaons it it toSd to become poieonaua. The turtlo of the Indjian feeai Turtlo. 
i« believed to rival in ewa and flavour that of the Atlantic, The egga are very 
nch and have a taaia iomewhat like mArrow ; they may be kept for weeka even 
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^bcnoipottd io iIiq mr (Crawfurdp Joum. to ^4»t I334i U.> ; Colimgifvoad# 

Eanii>k4 a/ a Aof., lS^^a* 43fi.} 

Thff fotlQwlfi^ $ro flipeciiM of Im VoIuo ;— 

Emydl grinitis* ± Boulongor, f.e. 17. T1i4 u H rivn turtle found in 

th^ Iiidii^i and CmigH. It« fli^h li retoni 

T«iudu Boulcc^r^ LCr £1 : Bio». Oaz. Jdj/wrTp tS77p{.. 1^7. A IaocI 

tort49u«, found oU aver India frXWpt Ixiwer Benf^al, llfl fiMli b* oalrtfi bj' tb« 
and in Bunna iM i!«parMilty Oftlnemtsd aa n delic-lkt;y. [€/. Tony', r&jf, 
jfiT. &4 

TR APA BISPINOSA, fir /jid., ii., 590 j L>utMo and 

Fuller, Fidd and €ardeti Crapt^ iiL, 32^, t. xcviil; Gook&p Fl^ Fm, 
Ihnti.r ip DutMep FL Upper Gan^. Plain, 1903^ 35S; FraLup Ben^. 
Plamn 190S, i.p 500; Onaoracb^. The Swghdra Nut, Water Chestuat, 
^tii^Adrcip paniphal, gaunri^ sMngodd, kub^kamf karim-pdam, etc* A 
ftoatbig fomid in kkeflp tanks and p4>cjla thixiughaut Indiii and 

Ceylon; often specially ciiltiseated fur its edible Iniit. [C/, Cypami 

escnlentno, p* 465.] 

Thu aquatic plant ham been in India tho liu^t afiiiLmt tiniOfr 

Bell luggeet* that it may be tbo embl? fruit which CiAltiA de Orta diwcribeO \inditr 
the najoD doM nncmaj (lflCS$, ai.; nlao in ProC. Jr. !trd mft., la&tt- 

fll * Lp 3fl7J, but that t lun dirpoacd tu regard a« a nLUtaka^ It mv howavw, fOM- 
ticinod in the 4inH-^IdHin (1&90) ma oimj af tbs erop# on which rei-nnuo was ^ 0 yiKl 
(Jarrett, traridLp ISftl, ii.^ 0^). In Certain pwla ol tSlO country iho kemek ^ 
ground down and cmpluyed for making thft coloured powder (ffuWj U«d dnrtli^ 
the fiiSf^ featival. Thu ^uT, ttiOPeotT^r* W coniidarod by the Nativt« a cooiil^ 
and unclul article of food in bfliosii afTeCtbna and diarrhuiat and it li in addition 
empidyed in the prepiifatioa of poultices^ Both, the kamoki and the 
inndo from them om Largely LUImI im food* and in all locolJtbt wliwo the pl^t 
ucoUM in any quantity. In fact it. may bo said to b* oitnaaiv^y oultivai^ 
in Kaiiluuir, tho IToitdd and Ccntmi Ibovincc*, etc. For Uiie purpote the 
fiwbf or null are ienttored over tl^o water at the end of January and preoiod mio 
the mud. In a month they bci^ to throw out aheutOy and In June w planta an 
tliiniwl out and iranaplantodr T*he nnt lorma under water in Oetobtf^ and it 
gothend b No% oaibcr and UMambnr. A hi|^y inalrucUw account of 
cultivation wiil he found in ^ ^Valter Lawrence^a IfuAmir 

3411, 3S4-S]ip Re i^alcq of it m loaa oultlvatod now Ihan formerly. Moorcioft 
{TrmHir, iLp J3(Sp 337^ntimatod the production ftt 384,(W maundl of Mta 

a year^ but in iHnwr&nco^a optnion the pruduotfon tO-d*y might be more oafply 
TctumKl at maunda He obaorvefl, Of tho chief varutuw tJie bait lA 

calhld 6a#maf]', in honour of Iha rioa oE that imnie-. The batmah ia a email aui 
with a thin akin, and fd^ua one-tliini of kernel for (wo-thirda of ehe^. 
d^gru ii ft lun|cr nut with a Uuckor ihelli and the itanynr hna a vcr>' thich ohell 
with long projecting hemt and give* the leaafc kemd of alL'* 

4 moFft C3cteadc^ culU^titien of the rinji^dro nut in all looaiitiof whotv water 
abeujida haa bean advocated at vorioue t£ioe«p and expcrimrotiil cultivafioa in 
the reaarveini and lakac of the iSad™ Preaidcncy hoe becnepocudly recoinn*findM. 
Thfl kemol aboimda in atjircJi:r and m eaten eitlier mir or cookedp ean«i^ly by 
Hindu#, fl may be bailcil wholOii after aoaking a night in wiitur. rougniy broarn 
up and ciiade into a aerl of porridge, or ground to meal ond rriAdo into ckapSiMr 
Wf^ FnuJut /Fylacta (4daiiiip ^mnienL.], iiL, 37^ i Jonoa, d4r kta., il.^ ’ 

Fniirater, T’miitlrT 17^. ii.. £3 » bleemon, Iiumht€* o/ On Offk-io^i 1^44. i-^i * 

Fortune, Tfo JHtir fl/ CAma* fftBX ii-* H : Jouj^a. AffH.-Htfrtr A'oe. /nd-* 1^7^ 
n.a.,. V., liL-v»: SfuiiDond#, in /*af- Affri*t , Fob. l(t, ISSO, dL i: Thr Hotprr Monwtrrtia 
(Hoemie, truuL), JOQ, 12J ; Affri. Ledg.. IttMt No. 39. 4l4 ; t'rndd^i. 

Etpt, Xpand. fire, ,V*ypt«tr, IMIW, US; WfwdrOWp tj^anf. I'a /nd-* 1303, 

Fimiingerf Afaa. Gnrd* Jrtdi* 1004, 

THICHOSANTHES* I-hm* i FL fir. Ind., ti.* \ 

PianUf 190S, L, 617-8; Duthie, FL Upper Gang. Ffainr 1903, 

CoobS} FI, fire#* j*, 525-7 ; CucU^Itacejl A gcau^ ot cuciir* 

loau 
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bitoceouii pLanta, sevofal species ol ^hick arc cttUiv^rtted tiuongboiit 

liidLx for mt fta vegetaycs. 

T. MgilJHm ifnn.; DuthJc^ and FuUnr^ FUid ^ftf} fhrtlrn CropM, 45* t. xlvL Boako 
Ttio Siiiika tiourd^ piitvii/, jha^hirtda, gafnt iorU p^ndol, rtlthn, f^urd. 

etc. An (Uinmil Cifc^per, enmude^nd by 0« CattdDlSi? to lin^-Q bwo 
od^tinlly wild in India and the Indian Ari^hiipflilpn. It k onlllvalrd thrUBRinjut 
Tnilift Of # miny-HaBdit crop. Th^ long cuonri] bvTdiko fruit k ah a va^tabKw. T^mbk 

^itbnr beilod or in curriaa. Gntherad wbnn v^ry young and cut intn rtripn, it m 
oxieiuiivaly o^kecl Cit iho aamo way oa Frcnotii b«aiia. [<7/- \Vi>odLmw^ Ef£mfr la 
10153, 330 : l-TTTninctT, A/nn, Gard. Ind.^ 1£HH, 172 ] 

^T. fiDDumarina^ iMit.t kktiknr, in J^wrn. Bomh. .Vn/. //fjif. Soc-., 1S&2+ vii., 

487-S, t. E. Tha janffii-chi-chdntMt, frtmpalai, ^irai ieukri^ rtbi partil, 
vndi, k6iiup-p4mMinl, odan-poUg, etc* A climbing ofiniml, found ibroilghciUt 
India and Qoylun, II has vaHoud madlcinid qniditiwi Mcribcd to It, and the Uidkiaa 
tender ahootn^ drisd enptuka, Botda, Jeavea and n»U am all uaed in Nativa 
nicdiciaB. The npe fnut la auud to be alawvd and enten bj the NatJi'w. [C/. 

Ph<irrtutco{i. ituLf l&OI, it, 7£~4,] 

T- dlQtea,^ira : l>nthie and Fuher,^ Lc. iii, 23, Tba pa^iwr, poi^, komSu- 
peuftf-Aii, paXofnm^ etc. An extrmaivn d-imbar ccniinim thron^ooi 

th« pl-aina of Northern India, from the FanjSb lo Aeaiun and ^aatem Bengal, 

Tt ife exwtiaivnty ^tivalcd durmg the nini. In Bc^npal, cntfingi am planted B«m 
al the end of the fainy amaon and fruitiag gocn on from ,Marcli io fSeptember, 
after winch the <;rop may be kept for n ewond yoar by pSonghtiig: and weeding in 
October and irngating m Fehniary and March, Mukf<rji eatinuiln the coat of Ca(i«4 
cultivation in at Ha. 2Q per acm and I bn outlum at llX^ maund«, w^rth 0]i.mn. 

about Rfl, €4>. The Icui-bb« freeh Jtneo^ and the Fmlt nnd root ara all iiaocf n^odioin- 
ally^ wrkile the unripe fruit k eaten tbt> Natii'M and the unidar iopa tarn eooked 
ae A pot-herb. Tiw ynoiijig or unripfi iruiL ia valued Ijy Earopcana, and next to 
potatoei 4nid Srin/ohr U prrhape the vtigc table in grenteni favour, [C/. Buierjaip 
Ctdlocl:, 1803, 117, 1S7 ; Dutt, Mat. ATrd, Jfiad.. IlMMi, 1011-71 ; Muherib 
Sattdboat Jtid. Ajtn',, 1001, 3*7-8 ^ Firrniagw*, f,e, 1T2; Boy, Vrcp* af Bmo,, 

T. pi lnt i f t , dr*. - Kirtlhar, 71-fl. t.. B, T1»o IdBadrd^n^ ftnikdl, patteof^t 
ka uadnh i^xcandafa, i^aranoi,. aiio^da-pondu, etc, A ^lery largo climber^ pommon 
in mabt tliickata fmm the Hunalaja tp Coylonr ITlO Jhiit and mot are modictnal, Utiidu, 
atld the former, though hudible in the wild state owing to ita aemcaly draattc 
proportlea» may under CuHivution become a w^lioleaoinje ^'cgetabki, when well 
boiled, [G/m Pharmacy. Ind., Lc. 70-2; Woodrowp f-c, 330-h] 

TRIGONELLA* fJnu, i FL Br. imi./jl, 87^; Ptain, Hnnfa, l>;aF, 

1903j Lf 413-4 ; DufchJc, FL Upper Fkin, i*, 20^10 ^ L^Qum^osjL vt, Pt- 
A geiiu^ of anniial hofh* that comprises same 50 ip^JeSp two o^ wMch ottlj 
are of economic mtereat Ln Xodia, 

T, oornkniatl, Uaa f Hoxb,, FL Ind., ili,, 3811: Hamilton, ffttrl. Aae. ZHnsf.^ Vv-aitik, 
l&l. The fun^il:s, pirrng. Cultivated «a a pot-herb, Hamilton olmafKtm that 
it il aa good aa apinach and le eultiyated in the #ame manner. 

Ti Panim-CrBWimi, ijitji .Duthie and Fuller^ F wfd and Oardm iii,, IPanitgrMk, 

4e, t, xfLT, The Ftnugroek or Fenugrvei, di/IA|+ nkvmli, hhaji, 

midayget* mratnlu, WhiKi, etc. A lehiiMt annu^d herb, 

wdd in Kaabmir, ti» PanjAb and IliO rprpef UiUliietjc Plain ; cultivated en many 
partfi, particularly in the higher rvgioibi- 

No earimate can be given of tha area Wider the Wlp, eisCept in Bombay (in- Area 
cluding dindl and Berar, whrtv, aecemiing to tha Smmn und Rrporf*. it 

OCcrupiM 2,113 •[UTve and hi 9^ mavm reapeetirvly dnrmg {{104-5, Sllbarquent 
acp*^ do not 4|ifH?ar to Have bwn ttmorded. It k gniwn near vmlk and on 
anifdA landlL tJHl weU huda* ft ta gvnieralJy oown lifter cotton or |udr. The 
aodii (30 Ib^ pvT ikrni)4a aown i& Febnmrj and the emp !■ ready to tut in 
Aped, Oti mUdt Innda ft k aown at the end of October or hegifuiing of 
Nnvembar* and the crep ripem about Uie naow tiiFie na on well lan^ The 
aeeda yield a yellow rhrr, tm the phuit. haa bora knoutx nnd valued aa a Mjrit- 
CUsTM from renviite antiquity. It ia grown chiefly oa a foijd imr* Fodd^ vtop, Fediw. 
and aa a perfume, [Of- FauIua^yiMia fdAdamfl, Comnaenlrh 184«, Ui., 373-4: 

Sarapion, /k i47X i 111 : TWh/ ^'Aenrr/, JEldO' (Pleyfabr, trapahj^ 183^ 
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A n^ fgj'E 




Byji^liiinM-Harmltoil. Dinay., J 833 , PKanmc^j^. JftJ,. L. 

€utlaei\ JSJPa. 104; (Ja?, I>i^K Panioh, 

S^LAlusKmikn DhtiTRiii Kt^ A'aJm oh o/ Indif. JVa, iVu?A 

iSD9, 56^r s D«lt, Mat. M^d. IWJO, 144 ] 

_ TRITICUM yULGARE, J ifitirH. HkL PL Dnuph., 1787, ii., 

' J53 ; r, ayieum, J^iAn.^ Sp. PL^ 1753* P5 ; T, hf/b^rnumf ZiJtH.^ Spr Pi^ 

^ *j I^mk. Enc^Lj IT&fl, ii„ 554 ■ 7* mCd^^fcocaim f, 

epaiti, Butahanan-IIamilton, Jcur/i. Jl^sor^, tic.^ 1807, L, 29B-7, 373^^ 
405 ; ii+p IOj^, I6y-1 ; Vilniorin-AiidrieiLi k Cle,, jij JleiLhurt BISm, 
IBSQ, 28*158 and tt.; Hfti'kclp fVi JS’n^fer and Pranil, Pffar^zet\fam.^ 1887^ 
ii*p pt iKp 8CM5; Ihithi^, Fodd. 6Vajj* .V, Ind., 1888. 68; Pram, .Vote 
on i?ace# fi/ K 'land Etc. and A^ru Bull, 1896, No. 3; 

T. I'ulgaTtr FL Br^ Ind^, 1807^ vii.^ 367 ^ NloreLiiDilj. Methods of 

TesL aiwf Impm. WheaL ill Af/rL Ledg-, 1001, ^0. 2 ; T. A^BmiEirrt and T, 
£Ertn)iMwiH Gammie^ Pr&m. Clas», af Ind. Wfieaii^ Culp at Poona artd Muniin 
Farms, 1903, 1^14, tt, l-vi\i 

T^jieat (ffOfncuif Ffp; irei^Hp Gpiiu+) has mimoroiis Indian &tho- 
n%Tai«* Th& grfdn would app«^ to be moat widelv known; in Sanskrit 
by thfl liAme i^huma, nnci nocarding to Dutt [MaL Med. Hind., 

** thi^ of wheat are mention^ in the ^MnipraJE'asap namely 

mohdgcdkuffui or large-groinodx fBmfArilt or amalbgrained, and iiiAru^i or 
beardli!^.” The firsts we are told, oanio from the Woat, and the second 
waa indigonom to ^die. The moat gencrol vemftjctilar namee are often 
cIoBoly ooimectod (like the Feraian ^endtifn) with tll^s Sanskfit ^odAujnOp 
thus or ^Au, ghum, gahun^, ^Aufioji, jowi* 

kanak, Icank, rozo(L dra, do, zud, gandum, goduatoi, gddi^-mulu, 
godhi, Mympam, gi^onsaha, etc., etc, 

—-The etlltivnlion pf wheat* Sa^B l>e CBn(lolle> pralLitftorip. It !■ 

S j nifi«t fcliefent cBfh ol wliir-h have independent Winl 

denmte nnm^ f&r ih-e jirrnrn* Biieli the ChhieiSB mat And the Hetrow 
etflr, injMdlCipn to tho ^amkrit nafnefl already mentlonoc!. I'hn €hmi6B4 mw 
wh^t 3700 ac, Hear r<rtiiid a irnaQ-grilinjOd wheat in the dcpoeilB id^Ffltihed 
With the etU'iioBt l&kfMdu’ellrjifTi uf West -Swil^scrlfkii-d—date about the lime ol th^ 
Tt^aii war or Onrlior. Vjlijer tlie same grain in a brick n£ the pyrainkl 

PI PaBhtir m Kgj-pt, to whir h he udflignHl Use date of 33^19 o.e. AeotheT farm of 
wheat be^ Jcmnd in tlie tert aneiejit cErpoeltS o/ the lakc-dweSletlf pf SwittrT- 
mail and Italy fStone Ape), 4 iflid alill a third or iniortneduite form at Ag p tgirk in 
Hiuipar}'. Aeecirding to JHackel, the wheat found In tho uicmt luieiMit of djcM 
d iypm fe 14 r, Thiai it a eilmmer wheat grow'ti aecasluLiud^' in Houfhem 

UCzmanyk Sur^LBorltindp Spain* bervia and Italy* mud u«rd larj^y in the mann- 
faeture of tt^ifch. The more rci'ent fg^tna* that author iitentiEiea H belonpmg to 
r, M.^P,«WJ« 11 I. Hitherto it hoa been nfSnniGd that the wheaia found in a*- 
■Oclatjon with tho hdia dwellingHi were quito dutiftot froilii nliv knawn inodisfBi 
wbi^lB, but Huckerj determinatiana wourd hcoiel to r«il0\‘e fhat VmpiwiioO, whiii 
Oollfipiixng thrO behn^f that tho wheat named jire<^Bc| tlie appearanoB o( ihiJi*® 
which ooiuititiila tlig bread, wbeate of to-dny. 

On ^0 a4dhority of BeroBUE^a CltaliieaD pcHoei>—wild wheat ia neoopted fl* 
'Wmi In Mei^poEmnia. But Bimilarly* the evidenea of Struho (who 
hyod 50 fij,) is often given bb Buipportdnj^ tho Miof that wild wheat hod been 
iiiMVflred m tho Jndua vatley. In mnuther piurca (p. ^23J 1 have produced 
evaderuee* howovgr, in favour of the idatl that tba wild piazilffhat looked hue wheat 
-^1 which Stroho Bpokt^may have bfvn and not wheat at 

alL Other wly reforencOB Eo wild wJimla might still bo given, but their voioO 
nuy bo questioned wjien it 1 b added Oiat no mudem botaiiHt hJUi reooEdod tlie 
wild whoat^nori. in faetp givon any verv Htiafactory ovidetw^e uf 
fftml wbrHti (tliut is to ii^', of wboata that had aurviv^ in a wlf-iown oonditioo 
fcoin forraer cultivation). The autbenlio ciM uf wi]d wheat rODOTded by modem 
traveilerip so far aa can be awertaineth lire muconneBtod w^ith the Etiie whtw^- 
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MoJmi wheal would appear to be a product of cvtltiVAtion oX which llitlit truat- 
worthy ei-bleniw mxk-U oa tu ite ori^ii^ exo«pt |Hffbttp« that it U Ehoro doHly 
Ex^jmoctod Vfiih Aaia ihjkn with Europe. 

A romorkable ■Ueu^e raay W eokl to ohnracter^ the writtncii of £^iiwpeon 
mothori regarding wlicat ctillii^otion iii Indio, iiniiL w'dj into the ISlh* it not 
liie beginmpg of the iBth reriturj", FerhA|Je tlra earliest rafercncea ara found 
in rbo record a of the Hhipo u h»ch in Ifrt'j? uiled from Eitgliind In 

I ho Eme . TheM woro oonimuided fay Wiilinns Eroding *nd Wihjmn Hawkitie, 
the Jotter, on reoebrng Siirat, living had inatruetimiA to prucoed un, Jt iidmon 
to ihn CiOurt of thnOreat^lupiial, In the Ibet of nriJcLee•upplM to thfl Pinnace^ 
wo read, of ao tdoiiy “ biialicLuk of Steals VV^»fiHte " joee p. bir fjeorRo Bird- 

wood, in a rEh>liHhte to above poAugef^./.C. F*>#< Lriltr-Bwik^ fwj, imyi ibnt 
it won Pbimcb wh«nL that the ahipa took on faoibTdp the word "Steolo '' fa«irkg 
probttbly derived froin the ^'itoelyneeond hardnea whioh waa tuppewed to lio th^ 
jHtOuliOr property of ihjj fnreigti'grown commodity, and to nuiko it tharefoco more 
AUitnhke for the znaunfooeure of biocoiie for fong ii'eyai^. Tfcia poaeiige may 
bo ftcwpietl ns euggoelJve of tiie early hit reduction fn^jin Europa of oomeof the 
foriue of JiftTd whOdL preeontly ipvwn in VVo*|«m Indiik an fur exluliple the tp^Ut. Bpi^L 
But if t hat fao tea, n Very different ator^- u p-v^n fay Terry (Poy- £. /Pid,, (ad, 
l iTjJi, aik w'ho 4j>tahB of the wheal of fiiirat od "'m*re Jull^ nnjil more w'hila floral 
than onre, of whjcli iJki inlibfahnnie innke «uch piirie+ w^-rclkhod brood, that 
I may my of it» on njia oomettnaea apiike of the bread made m the biehopHek of 
3>iKw, it ie ponij fmne »irhbr, bread Iwitor thiin bread/'' 3o olflo Fryer (j-Vcht 

E. /nd, ond /'era., ldT2-til. UP) mMitiona th* Deoeam m pOMewbuf w)i«nt B^ocma WluBt,. 
aa good b 4 tiu* Wnrki nifbrda." It ia bowevar^ (igniflctint that fOn 

C-omm.. liiiSj makca not the tLighleat referenjze to ludion or Eiutem wlieat. 
though iLnd«r naoet eotmn odiiie# hi? gb'ri importoni oh^ton, oueh as Tha Preaent 
^tate of iJms Tea Tiriple, Tlje Rioo and Progma of the Trade in dugor, elC;- 

Bpeciflfl. Varieti«H and Racas of Wheat.—Tbe digtinctioii betwwa Specien 
Spring wheat (T. aiiii Autumn w^heat (T. /ii/bmiitjiij can andRoona, 

hav« no Lcapoifaticf^n aiiice tbm do not donDtostniotiual diJTeienceflj 

audp momiA'erj are kkterohimgaahlo clunatio tonditiouB accoidiDg to tho 
COtinttT trhere gfown. hud iu the flame localitTr liecording to the 
dates of sowingis- Jf ffraduallj elianged, the autumn aowingi bdng vear 
hy ye^T mada a little later, and the spring a little earlier, autumn wheat 
may beeome spring wheat, and A wheat flOwn In the autumn 

in the plaiTiifl of Ihdia, if earned to the tempemte Himalaja Of to Europe, 
would have to be treated as a spring wheat. 

In point of actual botanical priority, bowewet, the name frnfh-irtti 
should be gi\'eii to both apring BLod autunm wheats ; in other wooio^ to 
all the wheata that by Lamntck WTre called 1\ ^f«rfrwiii, and by ViUaTa 
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Aec^jrilin^ to aonie wrEterB, The a^avuiblufici of the Kh-callied true wbrwt* hoi Mdno- 
bpeai evtdved from (Viiraprin, Ic, 21* t. ISOji a plmit in- eoccum^ 

d4^rnoiu to Ewtvim Aaia Ihe C:muA 4 ojeuI tb® Cancaaian mca of Meso- 

pcifamia. A& ita l?tit«ii«il juune Implw it in rhnractrTifKd by ihe prwenre 
4if hm a Bpiigjp Meed H'jlikin the little aiu*., and Jtir other ttmcturoi ^loincEcra pJaCO 
it MA a form of Apeh rath-rr than of wlioiit proper | indeed it !■ ollon coUeil «iiiiidi 
■pelt/^ ft hiifl a pot® crecn colour and a rUl, ithort «r. It ia hdwreyejr, fttiU 
Cultivated in Spain* and more raroly in Franco Corminy, The groin ia mvt 
ofren need for bread, but rather frW mtieh. and the plnJlt it eoltted oa a cattle 
fodder. The yield ii oaid CO I)® frata to 3^ fauKhe^ an aer®. Vllmorin would 
appear nut to* hnv® bevn ■ucowfafol! in hit attemplfl «E ecOMing thia with otlicr 
wiHratflh .^foreKjVCr, Hflckel and moAt modem AUlhi^r® regard it u qnit« un- 
wimccled with the tme whento* and entirely infertile will] them. Hockel oo- 
coriiiagly jelOffl IIjO important prain-ykiiding forrooi of (npnri &om 

>F^r*|i*]^ to Ih* fellowiiijj chief forma; and 

F. H HI , Having iaolotod T. N*«iHi<w«MiM fay itflclf^ he tlin^n proceed# 

to #jwak of and obeervee that under cidtivatioil atony race® lliOve 

been pfoduwti, of which thow with the roehit Artiddated we nMOt probably 
uoareet- related Co I'hn . origimid itoek^ whatever that- may have been-- The hr^ttie-^ 
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IWM of the nchii iwwoVKr. in di(r«»nt de^mo. And ia coiralnUKt wtih 

tb« inora or leas firm doping of the glumei. Hcr«p lie ipolutM tlus f^rm of 
MfJr'MiM into :— 


Suti'rtm 

Sptilt&. 


B4d 






SatEvum 

tfroax. 


3^4 CK»: 

Tulffife. 


(A) Bukis utiDulntod *l tnutiuity ^nd ^hi firmly encltwd bv tba glumm : 
(o) JoMft^ almcali fouf^udni — T. P^jH-rtap And jbf ipikot 

ver^ IftbA^y compmf ^ n —irc^iiiHp DUF. iffi'BpHrafm ( ^ 

■Sffifi^ 4l«o Lo^ H, I5i, 154). Turd-^ainL>d Bpolli i» grown; in 

oertAin l^rifl of Southern Europ# u bowtl in ite griun W »i#od ohiody 

in the irMUfitCtuTo of atoroh, 

Botli tiw fortcB (crt groups of fpmM|l tbuB indlcAtod npproximote closely to 
bow'Ovor^ ond Aorordihg to Do Cumlollo nnd other wTitert, 
rhttt spociH iDiy bo but tho iuicknt form of tin? w'hoalA (*|«^IIpi oml 

Juat ii;oiitiotaMl]u 

Spd£ wheoi {T. Um/i., VUmorm, f.c. 2bp 14fip U«, ISO) w, ui fact, onr 

of Uw old«t graiiw, mid tb™ oro anrnod mid uvimJoaa, Jutir>^ ftild glohrouap iIh 
whitOp groy and roddHtb-rolourod funriA of it. It vfob in timm tho diJef 

in Egypt luid Gmooe and warn cullii-^Atod OVrryn lioro t hin:^i 4 ghLiut tho liomod 
hiitpil'ich lla miitiva.tiDiCi liOa boon fnrgnly disoonliniiENdp and. -oxcept in ifortkeni- 
^pain, ii lUmoportant m I^UrOpo. Jji India iia Oultivation ii met witli train 
Smd to Myroro^ oepoc^ly HI Bombay. AppnretllLy the first dollnitfl inltiiiatkin 
of th-B oxtitemoQ of this wiieiit in lodjA woe iijjido bv [tuchejian-HAiniltona JM*d 
fluheeq^l^ntly hy myeolf in tliO i/olrmot Ho^i A^CKiinrai Soc 4 ^tif o/ £fl{fioHd 
l-liliS^ S'ft-SJ. A long and iniAroating oocoiml of it wiui publiehod by tfaw 

l-UiLci iffr C. Oxonno in thn Atla* of £oni6oy [ 410:1 account ri'printAd by 

Liab^ JJomb. OttuM., tit,, It W hnomi in India m knp9^ 

(or jft naijm which is eoid todonolo tho dlMcidty exporiraoeej in ■oporaiifig 

tho ipmn Irom tho hunk. It is aJ«o ouiUsd bv other nomoOp iui^'h m fod^ Aoifr 
gvdhi, BJid poififtaTv. I» value lice v^jty iargoly in the fact ihat It W grown during 
tlio khatif aeflautip nJ] the Other wheoia haing rabf cropa, bbiniiUcm rtjifialia* how- 
o^v?r, of two aeaiwna of oulfivatioit in It con hs profitably rei^ on 

poor aoLla, wbore tJio Ollier whoaEs ccuiEd not be grown. Its demnndep oajri 
HorboTp ate lees^ ife linbilJty to duease lower, nnd the ^rain being firmly retollted 
wiDiia Ibo gliuDM, mdkm it ^iroof Ogainat the atlacke of birdk According ta 
HanHilon, T. N»^H*weif4M {jooff sf>dk£} and t*- arv Die two whwlta of 

^tywro, and MoJi^np in Dw opening paragrApIt of liia article on wheat {Ttsd^gok 
-tna, y.4tfri., l&Oh ut.| 24% manfiOllie t* >NiiHprwrHii» 4 id a wheat '*'Baki to Iw culti¬ 
vated. " {See iMyaoro below^ p. lOfli^]!. 

In this place it may ba ii^ful O^o to dispofe of t. f'«r*{\'^t|inOiriJlp 

20p and t> 144}—Folkh w|]«at. Ic ia a very ilriking at^AOiM with largo fiOlw- 
pinttsed, mostly blubih-grecn (gluucoiiij opplEeUp roodly dieUngUMhed by il4 
glome*, which may be onn inch long and enrfuiie alt the flowem of the 
BpaKclcte. Hachr] miopecEa that it ift, perhopo, not a fnie ■peviw, but may have 
ijligmated by cultitiv. Bui Polarul M, bowe^'erp by na n^aon* it* native country. 
Ferhdpa Spain, wfiotB il im etill cidDvated on n large acah?^ hse a otruagor cloinL 
It ifl oiad mot with in Jt4ity and Abyaaiifia, but apparently in not grown in India- 
ll mueb rrovmblefl in ita long and nlender fruit eomD of the forms of ryOp and 
in fact^ often iiokl under the narne of Giant RvAr 

This lendi new to the ccnaidemtlcin of ifaekel's ffroup— 

(B) HacJsIs not nrticulated fit rrmturity, eraln viaible between the Open Iruft 
gtuxnBB end thu* readily foiling out. Thia he dietingnuiiiia oa t- war. 

frMftJT, whieb he further Bay* It referHible to four tlnpeifectly chafacterwedl towa. 
TTiroo may be Indicated ihuit— 

1, Empt^ gimatx duHntll^ k«tlid on Efte upper hal.K rvundtd &rfehie " 

Bpihea long, trton* or In* loMHi In r. race vuiaatt {Vlliuorinp 

f^- tt. 2^^122% 

’*' fipikee fboft, deQae,4lbtttnirlly four-aided ia n rare rumpwf 

2. Emp{^ gttmr't, akorpi^ ItfM of fAe 6<i«: 

PVuit oliort, thickp not comprcaoed in T. w^ntlwwrm race tv'll’ 

morin, i.e. IB, tt. 130, 132, 134), 

Fruit obionng^ norroWr tofnewhat laterally compr iewr* l and OcUle ^ 
*'aoed«fi#»i (VllmofTtn, lx. IS), tt. I3fl, J3S. 140, 142)- 
race to which Hockel thui WitrEcta die name Tulgoze embracN nuffwr-^ 
Ouch a* avenleB* anHI bearded, naked and iMuiy* white, blubdi end 
reduMb iplk^ It If perhapa eno of the oldest of the modem wheat* ami the 
mewf vaJoable in Europe, AinL>Ttca, India and AiutnJia. huiKlretl f&rai* 
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i , . ^ , Pr*cticAl Aapfict« 

X ilffcinbed^ &ta commably wup« 4 l Jmto nsd md 

white. Thfl whatep an a vnllHf, rcquifva m aood ioil Kid « day cUnmt«. The rtti 
nyi eufJura much wst Weather, bwt the red Kid white form* Ke zaterchKkeeahle 
^th tUtered envlmiunpat. A l^etter elasaif^eetioii h wrium faito ImwIIm i«irl 
board^^ ferma^ 


The a^ wmpe^tUlB—l]^ dwarf or hedRchog wbeete (the latter mURE bein^ Comme- 
^vm to the cultivated in the Austrian Mpm. Wutf«n,be™: tMm 

Alsace. Bwita^rlmid, ChdL Titrlwiriaii acid Ah>«diiJfl. They Ke ^JaUy adapt^ 
toatomiy rv^ona, and fire at the i*me time pmntahleen aoiti where otJicr whmta 
OoyJd not he i^rown. They have ahftrt atifl atruw^ 

The wliaeh tJie naiiapB ttUfyldimi or Hivet VATieati IjAfl been oBeunifHj TnrffldUGQ. 

fa genendly dwigimted E^liah Ulipat on the continent of Euxope. It haa 
denae^ foux^ed «pak«* the Iravea ore lironder thim In find uaually 

velvety, and it alTorda lonif, rigklp nearly uat^eili* Mraw. The ffhiin aa aentrallv 
eed-raloiinid. aliort and thick, with a blunt a|Wir. It m rich b atarch Out poor 
in elliten, nnd for brand-makuig tfi* flr>yr haa to bo mixed with more nlytaiiou* 
wheat*, piia or Wheat ia largeSy grown m the MedilerTKlfNIn ^iintrifH, 
more niwly in England aad Germany. Eilflliffh wheat giiea a gnod han'wit, 
but tho i^Mr i£ poor in gllitm Mid: iiaiidTj^ preyikh In «lndr. IPw 
Uimile Wlxvia (Egyptten whAntil j cauMjtnte « nlb-nic« 4ta«r Mlnpoaltiun nnd 
llare bmncliod tpikea. 

til, ^ or group of form, dMiaiwtiHl dum* comprehend, ,11 tli, Ouram 
^1 iprmR or flwt Whent^th, ilnrarmii WhmlJi. They ar, rwognimbTo by 
t heir long, ^Ulluv ftWilfc nlitmt eoUd ClitiM. very hard, poinled, unanlly vf(reUua, S^.?^ 
mrely moajy |niain% Olid O^HJn black awtiWL €uith-al»d in the McdltarraHlean 
TOiintriM and Amin Mimir^ nad nre moat Impo^unt in dpnin aiui Nertliem Africa. 

Tto gmhi 1« apeeinlly rich in gluten, bmai their being largely tMod hi tho manu- 
factnro of fnacfironL 


At tha third Hybrid Conferenco held fn Lendon during IWHlp Pliilippe de 
vilmorm Df Par* pnt the pooition refbl^Iing llie or%fn of lha fomia ol wheat 
uiu*-^ U hen my JAChcr b«ipnu in Jcrt^Hw-fertillaatioD between tho dUferent 
type* o£ whentAp tlio otjcci he had b view* and whii^ ha fully proiTsd* waa that 
all our wheala—with the axoeption of rririrHi» from one 

am tl]« Biwno UOnunGn origin, In eonaequeuM of hii experiments, ho wa* ablo 
to bw hi* urgunient on twn u^cll-provad iaota, namely;—(1) that Ihit W*x upeeiaa 

(r. 44TririviM, laM., 7\ ttwrfi^utn^ t.^ X, aiirtim, T. J>ar«■■ ifnf£ , f. Bi-Milin, 

i, ami T. #Fi»irr*-rt*w. eultirnted wheaia ewn be -cnowwl amemget thodi-^ 

eelvca Md gtvti productc indefinitely fertile. £2) That on emwing any two e£ 
tbcoe HUE, rtvo other fonr may appear amemg lha rHulta/' 

Only the briefest pciBAible has been attempted in the fore- 

goinj? nbaervationa jeganliug the ekaalliratioti nf the yRrietie:s arKi races* 
of wheat Uffiinllj odoptiHl bv writets on thii lubject The Btndfmt who 
may wish fnller detdita shoold oonaqlt Kemiftkc and Wemer {IlaRdbuck 
des G^tfruU baves^ 16^, n+, 209-529^ where it will be seen aeveral hundred 
forma are disisuasrd. 


[<7/+ Ev M. Shelton in the ilcpcrl Oft lAr RuAt iVi Uimf^rtnei {Iwld in 

Briabano, Queenftlomh ISS*!: UniS. JXfipt. Agri. (Butany) f—^Chrkron, ^wion 
CVraii, BuU., IIKKI, No* 23 , 12-30 j al #0 AfitwOPu H'Arol#, BuHt UWl* No, 3 ; 

Scoficldp AfjT^rjibn iJiirimi irAc-of^i. ^uff^p 1SK>2, 7 s Catielon and Chamberlnin, 

i>EjL^m^ W^rats, 1004, Xn. ?0 : Lyoni* /jsipfw- Qmlify o/ ilulf., 

IDOS, No. 7B: BrCpi. Thinl Intenutkinal ConiercrLoCp etk Gettviica (pu^iahed 
Royal HortieuJ tuml boeieLy)b] 

PrsciicMi Aapacis .—From the study of an eitendvo aeries of Indbn Wataon^B 
speciin^tid sent to XrOndoiip somi^ years ago, the lata Dr. Forbes Wataon d,aaajfiea- 
propounded the following dassi^cation:—<(1) white, wft j (2) whito, hard ; 

(3) red, (kift ; and (4) red, hard- Thft yomaciihir tonn pwt uaitHliy ci)dQoto]i 
Soft wheats, and these are the wheats ehieAy e^rported from India. To a 
c^ain extent these four groups are cultivated side hy aide in the eanie 
district, but on the whole a geographical isolation may be pereeiv^ 

Northern IndhiK for examplep proLlueea mainly soft wheats, while Sonthem snu. 

India and Bengal grow mainly hard forms. The oultjii^tion of the hner 
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qualities of ioft: wteut* would appear to be for the part eoniprbd 
the upper baaiiis of tho three great rivcru—the CiaugeH, the Iiultia* 
an.d the Xerbudda^ South of the KerbuddiL, the true soft wheats luav 
be spoken of aa very nearly unkno'^ii. The prevalent whcata oC the 
United Provinces and of Home partfi of Bihar and f irhut are white. 
6«n and of the PanjAb soft red. SomeyeitrH ago the late Col. Waee estimated 

that out of the 7 imllion arrea of wheat then in the PanjAb^ 5 million 
were under soft red wheats. But the soft red extends farther to the .‘ 5 outli 
than the soft white* Hard wheats predominate m the Deccan, Epi^t 
and Home parts of Bengal and the less vaEnable form^ hard te\l, estenda 
fartheat to the south, and is the only wheat capable of cultivation in the 
moist oUmato of the \owtn Gangede delta, in Orb.-yft and in Bnruia. in 
many parts of the Bombay Presidency, Houth to Mysore and Madias 
P^eeidency^ an extremely hard red wbeat becomes prevatent^ naojcly 
that already mentioned imdcr the name apelt* 

Bon^aL Pmin {iVote oh Rdtuei of Beng. B'Aoof, in Ikpt. Land Rtx. und AgrLf l.r.) 

diacUHsea the of tho oharactem based on the consintence of the grain 
—the lianl and soft; also the distinction according to colour—white 
and red ■ and lastly, the eondltion of bearded and Leardlesa graitus. Hf 
finally comca to the concltmion that little reliance can be placed on auct 
distinctioufi taken by thoniBelTes. He, however, points out that white of 
UccMJor r^riii, grey w^hether soft or hard^ liave, as a ndoj distinctly broader h^af- 

blades than havo tho red wheats, and adda that in Bengal the wheats 
grown are practically all bearded^ Summing up his observation of these 
aspects, Fmin cornea to the ooneliiHion that Wataon^s ckssiUcation, which 
6aft wiatt combines eoiLsistence and colour of grain, is of practical ^iduo. The soft 
white wheats of Bengal are called dudlm; the soft red wheats, }dfn4li \ 
the hard grey wheata, gangdjuU^ and the bard red^ klu^rL Mukerp (Hartd- 
hook Ind. Jpri*) mentions fifth and siEth forms, zsamely piii«s anti 
mnbia. 

tr. Frov. In the United Fro^dneeH the daudi wheat is spoken of as the finest* 

ir Mundia denotes a white, soft wheat of good quality, which is boaidJcss* 
This wheat Is met with here &ud there : thus Bussell alludes to it in his 
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Ua^tecT of Ikimoh as growm in embanked ftelds, since it requires more 
moisture and is lesa liable to roEt than the bearded wheats. The account 
given by F* G. Sly of the wheats of Hoshangabad. {Ilepi. Land i2rr, 
1891-1905, f!6-7) is probably more nr less applicable to- the whole of tbs 
Central Province*. The piineipal kinda of wheat gToun arc pwri. 
and starchy,, white ; jakfia, hard and glutcnous, white ; dssodia, soft and 
Atarchy, white ; saAnna, noft and starch v, white ; itotAto, bard and glutem 
DUit, r^ ; and bantC, hard and red. All kinds are heanled, no beanUm 
wheat bemg grown^ which cultivators say is because hirds attack it mon? 
freely. At present no Itm than 80 per cent, of the w heat sown is pw, 
whereas at last Settlement jnssi is d(»C-iibed aa ati infemr land, little 
■own, jalali'a and kathia being grown in about eqnnl proportions. This 
tommikAhh change has been btoughi about by the export trade, 
being in the greatest demand. Jahi*a is still piefenred for home con- 
Humptionp because it makes better The cidtivition of white toft 

wheats in most piDviuces of India has greatly expanded with the iondgn 
demand. 

G. A. Gammie {Pronto Cksj. of Ind* Wheats^ Le*) suhordinatefl the 
characters based on the consistence and colour of groinsi to Hie piesence 
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h«^, though one of (bem, the jansria group, is tleirnbcd »s hard red, 
and the ,lli«trat|qn ehomt U to be shortiv beaitii^l (pertainU* not 
he^eM). GAinimn'# third sertion he desi^juate# as the Mi faisAoI, 
or A'^mo wbenta, which he identifiN with r. /tiftMutu «,e. t. v,). 

In these, the spikelete ere velvety, boapded, and the prains described os 
^ white, yellow or ted. The wheats ato aliawt oonKjiwl to 

l^mbay, more espoctally the Deccan, aud are not wet with in the Koiibin, 

Then the fourth and fifth sections are aUo bearded wheats, which Oamniie 
ri^Tards as being forms of T. a ^tir.ns,, Xi»M, The iermef he calls ntw^nt r. 
wheat (/.c., t> vi.), a fom met with tnoatlv in Bomba v and the Central 
ProviticM, and poMessed of ban! yellow or hard red giiin. The latter he 
designates the rfaud^Aani wheats (fj;. t, vii.); these'are shoitlv bearded 
and the gr^ soft white, hard white or hard red. Thev are'met with 
in the Fanj&b and, GameuD sap, may he viewed os the transitional 
forrns between the long beatded and heardlH<i wbeata. Lastiv, liis sixth t. 
section ((jO., t. vuLj embraces the various forms of kAapli slnadV c^emssed 
ip. 1084). These, h« sap, are awned and have a covertsd, hanf red grain. 

.Amencan corr^pondent of Gammie’s, it would acem, ha*l identiaed 
the Bombay luiapli to be the same as Enmer wheat of Siberia^‘*a 
variety used to transmit rustproof qualities.” But in 1903. ftomir.;., 
us, the i-Aopfi “became dsculadly tustsd, so that it has now lost its long- 
mAintaJji^ neputatioil ® 

Hybiiitiied Maif Tbe improveixigiit a| the lEocfc Hybrid** 

ot wheat has for many y^ta been ncix^giuaed M an of 

mtiotial cultivation. H^cmt research waiild Kwm to show, however, that 
not ofily better hot aiore iuune^hato and more etidiiring r^iJta ar« likelv 
to bfl ittamed by hvhridiflation of stock than by the tedious procM of 
^l^bn that hitherto has rcfloJted in what arc known m pedigree whuaiSp 
It ifl, in iactp not enough to know the fpocica and varieties of it 

has become impentive to bo able to recognise the races and to aucceisfuUT 
Ctesg tb^ in dmctlons pertained to Mcore th* fixation of proprti^ 
of raJne in dinect adaptation to enviroittneiit. For example, the propertr 
of ce^in flonm, known technically m ‘^strength,” that ii to say the bumth. 
capacity to olord a kig# loaf^ hoa bun eatablishtd oa a racial eharacter- 
la^c tlmt may bo aecurisd by the adoption of cembi stoekt> oc by their 
atilioation in hybiidiaation. At one time it was aesetned that strength 
Was dtio to maaitfiiigj to methods of cuttivation, to soi] imd eJimate, or 
to season of reaping, but each and every one of these opinions have 
b«m tested and found unconnected with'the produetion ot strength*" 

All English wheats are admittedly deficient, but Red Fife Wheat {among fj*, 
omen that might be ineiitioa«d) has been found not only to possess 
that property, but to preserve it when grown In Engknd, and to traits- 
tmt the rame when employed in crossing with itandaid English wheals^ 
ouch as Golden l>rop. [C% Hall, in Joum. Roonf Afpi., 1^, jd.. ^21^ 

J^ep** Con/er. on Rojf. Sot., 1906, 3S4J In a brief note 

by Howard (Api, Jom. Jnd., 1W6, i-,pf, iv., 401-11) it is very properly 
J^rged that the first step toward improv^meikt is to secure unifonnitv* 

He has accordingly pointed out that in India it is not uDcommon to 
fijtd wheat not only grown mixed with barley^ gram and other such 
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cropfi^ but ta dis^ver ff6Veml distinct faces of wbe&t milled m one Ana 
the BAine held. 

Prop^rtiM Mitd Uses ,—The methods of employing vfbe&t for henoAn 
food in IndiA vary some what Ln the diScrent provincefl- From the gndn^ 
three chief kinds of ioiir m innde, ’ns* moida and effd, The 
hrst is a granulikT meal obtained by mDistening the pain ovemighti 
then grinding it. The fine £ouz passes through a sieve, Jeaviog the $U}% 
and bran above^ The latter is got rid of by wimaowing, and the muxid, 
gratiular meal or remmns. This prepsrstiDii may be deacribed as a 
fonn of seoiolina^ and is most easily produced from the bard wheats rirh 
in glubeiu It U employed m confec-tionery, and in place of oatmeal in 
making a kind of porridge. The bard white wheats are also vsJnfd in the 
prepMation of macaroni, xlfoidd and ^Eto may be prepared from the floor 
separated in the prepsratiau of mji by regrin^ng it and passing it through 
a filler sieve than oEcd formerly, the bner flour that passes through being 
maido and the coarser ota. ^oy are, however, most largely prepard 
without going through tho procesa of separation of suji, the (fty gtimi 
being at once ground and slfM into the two quahties. Maida la the luxury 
of the rich while ofa is the £our of the poor and la generally coo)^ in tha 
form of coarse cakes—toasted by the side of an open fire. These 
are saten along with dal snd or other rdiah, and constitute the chief 
food in the wheat-consuming tracta of India. In many localithSk howe^icr, 
the ala Is not obtained from pure W'beat but from a mixture of wheat- 
barley or wb&at-grani, the two grains being ground in the mixed form—a 
habit that has lea to culthiation of the miied cropB already alluded to and 
also to the sale of the mixed gruins, a oonditioti by some persona incorrectly 
regarded as deliberate adulteration. In the larger towns of India, brrad 
4ind biscuits, prepared from £our leavened and bake^I in the Eiitopeiii 
fashion, have come grently into use and seem destined to Dven more general 
consumption^ But the fennenting of wheat hour in the manufacture of 
breail seems to haw been unknown prior to the advent of the tluropeanSp 
The uses of wheat in the alta and medkluo nend hardly be detailed. 
Wheat atoich is^ os a rule, too expensive for extended use bt Indio. Like 
that of dee. the gluten mixtxlwith fine lims is emplo)^ ad a apeciol eiameut. 

For mleroscopicid results consult Hanusdek (JJrw. T^scA. Frvd, 
(Winton and Barber, tranaLh 1^I» 3T. 334-49). 

Adiili-tfatfoa of indiM/T —The Dpeulng of the Buev Canal 

brought India into direct touch with Eurape ond demonstrated the pos¬ 
sibility of Indian wheat and other foodstufis being conveyed, to Europe 
in thirty days. Prior to iSTO, no mondon occum of Indians paTtieip*ti*>*t 
in the worM^a supply of wheat* And when it did appear in the com 
markets of Europe, it was viewed by many as introdueing an und^irahle 
disturbing element which it became necGawy to word ofl rather than to 
encourage. The delusion that rica was the staple food of Indio, and, there^ 
fore, her chief ogdcultural (food) crop, seems never to ha^'O been mom 
ruddy dispelled than by the emphatic^ly demonatrated fact that India 
not only grew wheat, but was pmpoml to cnutHest certain markr.ts and to 
lan<l apecioL wheats at a price lower than they couki be produced elaewheii*^- 
Thia w'M first met hy the outcry that, for greedt tho better classes of (b* 
community were exporting the surplus stocks that formerly wur® ator^l 
against times of acarrity and famine. When this foilad, the tendency 
uncleanly wheat ins tea i af being removed by emulation, wof stereo t}T»d 
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iDto rcfira^’tioii — ijj ot.lier wordJi, p^rf^ntog^ji of jni^urit^'' were stAudaid' JiTAKtiwsL 
iisfii imAvokkblti and tbetefore penKiinble, below' widcb no cnbaii^ 
ni^nt of price was pnid but abov> wbif^h dedmctioiiN were autborided, the 
practical elect of thia ^ymtciu. \raji the pai^rieiit of Ireiji^ht on mud and 
the clioi^ea for cleaning in Enropep both of wliicb told ogaiiujt India's 
nacc^ oi A whent^ppliin^ countiy for Europe. Vtsiount CraaSp at a 
meeting held at tho India Office in i&8&p poifit^l out that au enDnnovis 
amoT^t of dirt w'oa in ihw way imported ahnuaHy and freight p^d an it 
iiA if it wncre wheat, AssuiDing an average of 3 per cent. aduTteiiirioiip t hat 
wroukL cotne, on the 1905-6 aifporta of wheat couveye*! to tho Onited 
Kingdonip to hqlf a million awt, of mud p on w hic h freight and athnf charge 
had to be paid. Voekker {/m^oc. /nd. A^rL, 277-S) and others have 
shown that thi^ etato af AEsim bf in dq way due to bod cultivattou nor to 
careless threshing on the part of the Indinii cultivatoiUp but is entirely A 
consequence of rich berate adulteration to auit the requiiemeiits of the 
English corn truie. .4 Rimilar staN of n^ira chancteriaed the American 
wheal trotlep ainoe the wheats that first came into Europe containHl 
oe much as 10 per cent, of pmitie oata^ rvft and other Impurities. 

It was sold on a staudard of ^ fair average quaiity(Im.q.h But 
the American producers Boon saw the oeciisalty for reform and ttiitied 
out a dean wheatp ami were thus able to eaUblish the stoudaids of 
sale Dll their own side of the Atlantic. So for, India has failed to 
attain that position^ though more thoii one effort has been mode to 
remedy the avU oI adultcmtdon both by the Government of India and 
ihe Indian merrliants. 

In an official dispatch^ dated November 29, lfK>&, the Government 
of India snm up the present position and then add that “The replies 
weived have been considered^ and the Government of Lndia now feel 
justifie^l in announemg for geuetul mformatipu thatp if buyers of 
Indian w'heat desire to obtain reguLwr supplies containing no-t more 
than 2 per ceut. of ImpuritieB {that term covering all foreign matter 
other than food-grainsj the mw of Indian ehipmenU can be mode 
on that basis/' 

By the opponents to ndomip it bos been upheld that Indian wheat it of 
necusity less pure than the whears of Eutopep America ancl AiistraUa, 
due to the imperfect methods and appliances of the Natives; thot ac^ 
coidingiy it fans to bo wooshed, and may aa well contain 2per cent, impurity 
os one. But if the ahippers are prepar^l to do tho ekaniiag iti India, 
a sa\dng in freight would be effected that might go a long wav toward 
coyorirtg the cost of cleaning and, moreover, Nati^-e meUiods might 
ooffily be improved. The demand for pure wheat to be made by the 
buyers in Europe w ould acmidingly seem the natural and only solution 
of the present anomaloua state of affairs, if the further position he 
not upheld as the ultimate result of the controversy^ namely the 
expansion of the miliiDg interesta of lutlia and the eJcport of ffour in 
of gram (seep. 1101)^ 

fooitd in H'Atfaj'-—The seetls obtained during Indian wheat 
WTseningw ai^ gram, polygonum, rape and piozi—the last being a sped® 
of which iu the Ftinji^b Is often very prevalent in the wheats 

ffelds*—especially in the Jhelnm districts’—and to such an extent as to give 
mneh trouble to the ijllltiivatore. [Cf, Howard, Agri^ Journ. /ndL, 1907, 
i», pt. iv.^ 40^5 ^ pt, ii.* 210.J 
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^ CULTIVATION, 

of S^sons mad Crop A^^piAff^ns^—The antiqiiit? oE whM 
cultiTatiQu in ludift cm be at once leAliaed by the evident direct a^aptutieiu 
of the fcnoa of the crop grown to the varied eonditiona of aoi] end clim&te 
under which produced. Aa indjeative of tliie wide range of ratio! tidaptii- 
dona to cliznatic and other coiiditionfl,i the following pa^go from a paper 
written by me on Thn Cmjtw ttnd VlimcUic Cimdiiionx of India (d|rri. Iraq., 
1S95> No. 3p 3^) may be here given :—As a result of tbeae conaideratioiitf 
we hav*^ the startling Btato of a&lra that 0 journey from one extreme of 
India to the other may reveal the cultivatora engaged in ovary stage of the. 
operations connectod with certam crop, such ae preparing the soih sowings 
watering tlie advanced ctop> reapings threahing and carr^'ing the produce 
to market. For example, were the journey made in June £rom the Ptnjih 
to South India, the cultivators would in the north be found engaged in the 
early preparation of the land, for the crop to bo sown in Septembtr to 
December ; in mid journey they would be seen tending the mature tapff 
wheat of the Konkan ; and in Mysore and flome prta of Madma Priwi- 
doney, they would be found sowing wheat—a crop that will be harvested 
in SeptcmlKr and thua pmcticafly at the very time that the great wheat 
crop of Northern India is being only sawnJ* In general terms it may be 
said w'hent cultiviatioii inrreasea on pasnng to the norths in other words, on 
leaving th*s humid atmosphere and inundated soils of the south. Indian 
wheat BB a whole mighty moreovar^ be spoken of as eompming a varied 
aoBOJi ment of winter wheats p that is to saj^ the bulk of the Indiau crop is 
sown ID autumn and maped in spring (rabi rtop), but except on the hills 
It has mrelyto pass through a winter oE frost, so that Eiom the climatic 
Btamiatr] the Indian wheats might rather be spoken of as spring ivheats. 
Frosts are, however, not unknown, and oftcD doimmli harm as the grain 
is ripening. But unlike the spring wheats of Europe^ the Indian crop may 
in general terms be said to ripen with an increasing, not a decreafijng 
peratnri!. That is to aay^ from Jatiuaty onwanls the approach is rapidly 
made to the hot season, and by April and ^ilay the bott^t temperatures 
of the year are usually fecoided. This circumstaucc, so dissimOar from that 
of most other wheat-producing countries in the world, may have much to 
eay to the “ ricey ” c^racter attributod by th* trade to the Indian wheats 
as a whole. 

Yicid. —The seed is ordinarily sown in October and ripens in three and 
a half to four months—a good average crop would he about 800 lb. to the 
acre. But there may be said to be two subordinate groii^, nainely 
cFop wheats and Lnigated w'hcats. The increased facilities oE canal irrigs- 
tioii account largely for the recent expansioD of the area aud production of 
irrigatiDH wheats in the Patijdb. The possibilides of the luture in this 
direction cannot by any moana bo regarded m definitely established- 
irrigation wheat on land bberaEly manur^ may yield from 1^200 to 
lb. an acre. 

AssocSsi^ Crops.—To e large extent wheat is m India idterebangesbk 
with other ner&i crops, such os linsefd or gram, and it is accordizigly rotated 
with these and may be sown alone or mixed with barley or gram or with 
Intervening rows of mustard or oafRo toner. The value of a rotatiod with 
leguounouA crops is fully understood by the Indian cultivator and nm- 
versolly taken ^vantage of all over the wheat sjea. Recently Howaid 

ii., pt. ii.^ 2I0|^ has pointed out that in tbe Eastem Fanjib it is 
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preference to that ^whirh mViolvea the discovery of aq iiitennecliste 
host.^* [C/. Butler, PolMnice*^ W^ificif oj^ in Agtt, Ind.^ 1907, 
ii.p pt. Lp 99-l(X^; MaxwelMjcftoy, 3/w. A^rL fnd., 1907. i./No, 2.] 
AJiEA OF PffOOI/CTfOiV-—The chief wheats exported from InJm 
ore the ]ifuzaf[amA|;ia^r soft white (dudSi) and the Bombay and Central 
Provinces hard white (i6db#Ai) above indiemted^ but the wheats most 
popular within India Itself um thosa produceil in the Fanjdb. With the 
vast majority of the people of India wheat m not. however, a necef^ty of 
bfe ; it is indeed! rawly if ever eati^u by them. Wheat becomcB an import- 
ant article of focwl in the Puiiji^b only, lu India as a whole, therefore, 
its cultivation is governed more by external than internal eonaidi^ration^. 
VMaen the markets of Europe give indications of profit, its cultivation 
IB imme^liately increased. But the mere fact of a detinite proportion 
of thLft foodstuff being produced as an article of export (iar from being a 
source of danger) ia of the wry greatest value to Indian since, when the 
necessity arise*, exports can be stopped by increased locnl <lenjand and a 
new source of food tnefeby nrndered available, It ia not to bo wondered at, 
therefore, that exceptionally good harvests in Europe and America art 
irnmcdiately followed by lessened cultivation in India. The effect of 
famine on wheat exports may also be ckarly demonstrated : — The Export^^ 
for the ton years ending 1899^I!900 averaged 12^ million owt . ; in 190(^U a 
year which followed a seriout faniiiie, the exports were only half s milliou 
ewt., and two yeans later (1003-4) they expanded to 28 million cwt. If 
wheat displaces any crop it would be cotton^ tertsinly not the foosi-grams 
of the people. Few eultinitors arc likely to be found so ignorant ss to 
grow the millets on the rich lands on w'hkh alone wheat and cotton can be 
successfully produced. The bfei^t lands have always been de%"0t«l to renl- 
paying cro^, that is to say, to export erops^ — each as oil-seeda, wheat end 
cotton—and only during finiea of famine would these lands be thrown 
under the miHeta and other necessitous food crops. 

From these and such like utmaideiatioas it may readily be understood 
that the area in India (Britwh and Native States) normally under wheat 
mauifests extreme fiuctustions. Thus in 1891-2 It was 27p032^n2 nciea 
with A production of 6.093,741 tons of wheat; in 1893-4 it stood at 
28.716 J3fi acres with ^,268,982 tons ; io 1895-^6 it had Men to 24,071,3^ 
acre* with a produetion of 6.380,^2 tons. Then it rose in 1898-9, and in 
the Y'eiy next year^ 1899-1900^ fell to 18,887,782 acres wit h 6,3^7,142 tonfl. 
For the three succeeding years it fluctuated around 23 nulbou acres* 
and in 1903-4 suddenly expanded to 28.413,743 acre* with 9,641 J 45 tons; 
and in 1905-8 stood at 26,226,200 acres with a production of 8^,5601.349 
tons. The Final MentOfr^ndtifn for 1906-7 estimates the area at. 29.144,200 
aerm, but the ytebl at only 8,f50&,040 tons. 

The provincial distribution of these acreages may now be discuss^- 
Tho PxxjaR (including the North-West Frontier Province) heads the li^ 
with its Lowest area (in recent years)^ namely 6.223,600 aerps in 1891-*^+ 
and its highest record, 10J84^209 acres id 1906—7^ with a production of 
3,568,100 tons. Huring the psojt six years it has shown an average of o^r 
flj million acres under the crop* and has manifested on the whole a staady 
expansiori. Then follow the unitei> FftOViKCKS* which normally fluctuate 
between 6 and 7J million seres. The Central Provinces stand msX m 
ordcTj with a normal area of from 2 to 3 mihion acres and Bcmr 
about half a nullion more. Then comes Bombay with from 1} to 2 ojillvJii 


1092 



THIEF INDIAN AREA 


TRITICUM 

VULOARC 
CllJtfTAtiQIl 






DMiU. 


Si»° Iffltivo Bfate« add to tho'^tnhdT Piraidcncv 

^««Uio» n,o« I^tly Ifcng,! (iiirJuding Bftiitcm Bpngah 

Ifl T provincw cannot bo Teganled m givioK 

^X\y indif^tion of oxpatiJfion. * ^ 

whZt*' colWtively about S raillion anca tinder 

Twrt™!* ;««wi by the Commeit'ial InteJligenw! 

Department eetii^tM Hi*.,r kko. for 1906-7 at SjTfi.OOO acre*, with a 

R^iutlnr 1'”“' proportion U iti Hydembnd and 

Kajputana, which earh haire on an average [ million acre*, while Central 

India ha» approJtimately 2 million acre*, bicliuled under these atess men- 
irom to 726,Bi4 acron under the crop: Bhopal La 1905 419 T69 

aeros; Indore.2ST 681;Bandelkhand. 215*468; Bhafpitkhand.289.128a.’res; 

and lastly, Kotah has aniiuaUy from 100.000 to 300,000 acres of wheat. 

cropped Pajdih. 
area which represent* about 
4 3^.'' toUl wheat area of British India. Aec-oitliag to the 

- eaTifvi,™^ 5totw/w, the actual wheat ansa in the Panjib in 1904-S waa 

SoTth-Weat Frontier 821.B86 acre*, the vield 

waa 9,5W.7^^ and the yield S.790.00Q tons, while the Fiaif iltmo- 

a’"lF'eifl. as already mentioned, at 
10.184,^ aerw Md 3,5^. IM to^ A* representative of distribution. 

It My Im added ^^unng 1904-3 the following districts in the Pnajih 
W each over 300,000 acres of wheat :-LyaIlpur, 591,818; FeroJur, 

^,4J3; Lahore, 438,3^; Attoefc, 407,768; Siatkot, 396.837; Gujiinwala, 

^ 1 ' ^.397 ; Shdhpur, 343.483; Uiuddspiir, 330,386; 

Jheiam, 325, . 93; trujrat, 310,726 ; and Multan, 305,001. In the Xorth- 
Weat !< rentier the areas are sinaller, the chief hong—Peshawar 299 347 

acTcfl; Baimu, 209,136; and H^^uira, 122,068. " ' 

The crop is sown on what are known s« roujfi and roAi lands - the 
fonner are light, cmiIv pulverised loams, very prevalent in Upper India: 

V^\ velNdraitii«Hi aoila fippiDaeKing wliat ia laiawn Ag ddJoar 

i^or proper is as a rule too heavy and not suaioieiitiv tlreined for wheat. 

Ihe crop ocoupira the soil for about six months-the first sowings are 
^e by the middle of October, and the har^'est operatioDs arc Eomnieted 
ny tho btter end of May. The ByHEenis puMued vary ta aome extent 
locally, but mAJnly in cotiMC]uensre of the nature of tho wil and soun e of 
supply The foUowing particular derived from ff^kmrpitr Didtrici 
Ufizetif& { 1905 , 93 ^j reprfMieutativG of the PanjAb ^em^nlly. The 

conimou w heat jgroim m a reddish bearded variety caUsil kdihu the kind 
muftt eoMJnooly used for mixtures with gram aid other cropji. ‘The 
nnmW of ploiugbiiigH givrui to whe^tt v-ariei accohiing to the crop that 
precedefflii it. If it follows znaizep the time for plonghitig is ihort^and not 
mORi than three or four can be given. If the two-year coutw is followed, 
contmuoQs ploughlngs can he pv&n left fen months; but even bo, the 
tuajority of farm cm do not plough more than eight or ten times. The 
best time for sowing is from the middle to the end of October, but wheat 
rwn be sown up to the end of December. In the riveraiu vil^^ the land 
IS often not dry enough to sow till November, and if the seed is sown too 
early it is eaten by a small grasshopper called toka. The subsequent 

1093 


aiOA 1±Mf 


PlmOffalflilL 





TRITICUM 

vut^ARE the wheat plant 

F&^jab 

op^-ratiuiut iite dlEapk. The Ecld fihouid be occaaioDallf weedinl id 
N ovember and December. After December, nothinj;; iiood be done bo- 
Bidcfi the protectiDEL of the croplroiii stray ft.niinals till it lb ripe in AptiL 
About the middle of April is thepru]}er tLcce to begin reaping the wheat 
harvest/^ 

iSMd The quaLDtity of aecd used ia half a inaujul per here, but a good deal 

depends on weather cOncUtiooB at the tunc of sowino:, and also on the 
cla^ of iM>il+ The awxage outtuni varies tnueh from tract to tmeL Ei* 
tensive crop experimenta were carried out for five years duriag the First 
Revised Settlcmcatr iud the results seem to show that in thf< best pDiaa 
TahsHs, thi^ average produce k 8 to niatinds an acre ; in Dasi^ya 
about 7 mannds ; and in the hills onl^- 4 inaunLk/' Of coum the 
diTerence is ciioni>oaB between the outturu of the best land, highly 
inajmied, to 14 toaands, and that of the pooi^t sandy soils or b^iy 
miLuured land, to S' maunds. In the light soils of Kandt the viold 
falls in bad years to 3 or 4 inaundB per acre.” 

A.w4n^. According to the A^ricukur^^ StatiMicSj the average yield per atrir 

in the PanjAb for a period of five years onding ISO 1-2 ^as lb. irrigated 
and 642 lb. unirrlgated land, and in the North-West Frontier, 663 lb, on 
irrigated sud &63 iL on unirrigated. In the PanjAb the largest yk^Ids vrm 
obtuned in GuidAspur, Amritsar, Jaiandlmr, Ferorpur, Diithi, Ludhiana, 
Lahore, Aiubala and Mian wall ; and in the North-West Frontier in Den 
Isjnnll Khaii, in all of which average fields of over 1,000 lb. (]2| 
niaujids) per aero have been recorded on irrigated lands. 

[C/, Wooe, irAfoJ -(PoiijAb Q-ovt. pubLieat..}k isa4 i Disi. : Rt^. 

Optr. l^riri aad A^. : ^ Afn'.-fieri. (JufiUnSi 

Li^n i Mowofd, la /*^rinfab IVheaif Agr£. Jaumr 1800* i-i 


U* Prov. 


Atim. 


TM4. 


cro|^ 


403-a,] 

Lnlttxf Provlaccs.^The crop is Very important in tbene provinces^ 
ordinorUy occupying about one-fifth of tbe net cropped area, an amount 
which on an average of the fire years ending 1004^^ reprci^nted ST'S 
pet Cent, of the total wheat area in British India. Aocooliiig to the 
SkUuftieSr the area in Agra in I9(>i—o was &^633,543 acres 
and in Oudh 2,IdT,^4 acred, P^tig a total of 7,730,76^ ncrefl. The 
outturn for the same year was esdmated at 1,6^7^000 toiis^ In the JiW 
Jlfeffwroiu/um on the crop for 1906-7, the nrea is stated to have been 
in 1205^, 6,470+900 aerm and the ^ield 2,420J(M> tons ; and in ISOfi^T, 
7,03&JQ0 acres and 2,161,500 tons. In Agra the laigest areas ore usually 
in the Meerut snd Hohilkhand Bividoim. la the former, Meerut disiriet 
had 303,916 acres in 1904-41, S^aharanpur 355,272 acres, MlirafiiLmapur 
276,064 acres, Bulandshahr 258,377 acres, and .-Vligarh 229^100 nerw ^ 
in the btter (Eohilkband Division), Moradabod batl 3&,555 acrcs^ Budaun 
344,345 acres^ Sbahjabinpur 276,703 ocreOr aud Bareli 222,895 acce^. 
in Chidh—Lucknow Division—Mardoi bad 320^930 acres, Sitapur 269,8^ 
acres^ and Kbcri 221,264 acres. In Fymbad Division, Cronda hail 277,407 
acres, and Bahraieh 247,823 acras. 

No general stateninijt regarding cudtivation has been publiahed since 
the FUid fflod Carden Oropi appeared^ but the annual reporta of the 
pore Experimental Farm and the bulletins issued by the Agrimlti^l 
Ikpartment con tain much valuahk information, especially repaidinp 
the cxperimoutal mauuring of wheat. The crop is eiitirdy a uDe^ 
being sown at the end of October or beginning of Novoniljeri and cot 
in March and April. According to Dntbie and Fuller^ it is grown on 
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almost soil, wctpt the lightest saudo, bat a ?aHier boavr loam i» 
considered ^t. The better class ol wheat-fields are maaured ewv 
a^nd or thud year, and the land ii aowetiines prepared by henliDK 

V ***** 

unng the pweding (known as tJiaumiU or puraij^ hut io hiMy 

mnniiml lands near village sites it ootwioiiallv follow* nmia-. Ko 
ttcdM rotation w known to be puftiied, hut in tmcU where fotton is 
n idely grown, wheat is gonently said to follow, In the 3ie(!mt district 
mi clabomte rotation is ptactised in which wheat U grown otilv twice in 
hw years. On anaverago ths land is ploughed almut eight times before 
sowi ng. The Med rate i* ,mid to vary from 100 to 14(1 lb. per noro. After 
sowing, the field is dmded into irrigation beds. If the soil ia sufficiently 
moMt ill (fetobej to allow of the seeds gerniinatiiig properly, the neceaaity 
tor irngatitm '^depend on the occturenco and estent of the nriiitor rains. 
NiouJd the soil W too drj' for gcttdmation, a watering (called pahoi is 
given before so^ng. As a rule, three or four wnteriiigs are add to be 

»w I’S ^ tegardaoiittuni, it has been esti- 

^ted that Ip^maunds per acfie for wheat grown alone, as atso for wheat- 
harley and 13 maunds for wheat-grain, are the lowest averaees which 
eodd be taken. According to the .-Igricufturef ^^otiifHw, the average 
yield for the whole praviace for the five years ending 1901-2 was 1 250 lb 
(15 i^unda) per acre for inrigated wheat, and @00 Ih. {&’76 maiinda) per 

average yields during that period were 
obtained in Btdandshalu and Bahraich, idi, for irrigated wheat, 1,300 Ih. 
per nern, And in Bnliiaich and Naini Tul, vis., for unirrigated, 1,090 lb, 
anq 1^000 Jbv respcctivelf. 

Fuller, Fuiifatid CardaCnipt. ISSi, i., 1-8. tt. J-3 ; Leethar, Fjper. oe Wheat 
and iflnrf Stc, end Afri. U. Pm>. Bull., 1!KK). No, 9; elm Fnxr 

on dnnWA of H iianun (fi) in Rot. with Cmpa. Xo/^- 

Mon^d, AiMt^ion Mraodt of T**f. and Itnpnrr. H'Anrt, in Udg., 1001, 

Soteronpu,; 

Ceatrel and ^rer.^In these prorinere wheat orcupics 

about one-i^gMh of tbo total cropped area, a ^gun* that ropr^senta 11^4 
^ ol iht total whL>at ar^^ of Britiab liulia. The actqa] ftn>4 ia 
1904-S*KCordingto the nJ^ict/Efura/ SUUutka, 3,070,421 aerofl in the 
Central ProvniCRt, 427,236 acmR jin Bernr, and estimated yielda73J 900 
toufi and 80,000 tons. The Final Majiarandum on the rrop for 190&-7 
statea the conibmed area and Tipjd to have Wn in l&a5-6, H.unmO 
Mns! and 634.400 toiu; and in 3,6#9,g00 acres and 601700 

tons. Aocording to the fignrKt for J901-0, the dbtnrta with loiieit 
ar™ eipre^ Hi ti€Tts in the Central ProTjnees were Hoahanuabad 
302.354; Sau^for, 332,788; Seoni, 261.674; Kag' 
pur, 214,258; Chhindwara. 197Jfi7 ; Damoh, 191,511. etc. In Btirar 
—Bulddna, 145,562; ; Atnmoti, 57.4^, etc. 

The fivatoiD of cultivation ia practicallr the Hanie as that pursued 
in the heavy blatfc soils of Bombay (i^e bolow). Unlike the TJnltod Pro^ 
and Patgib, inaDiue and irrigatioa arc here unimportant. For 
otdinaiy wheat cultiv^ation, prenaratoty operationB commence In April 
or May and the held ia ready for sowing by October. The seed mte 
varies from 80 to 120 lb. per acre. The crop Is left entirely to it«i*JJ till 
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harvflflt b thp tM^jiinhiiip of A di&iwnt BVrtem la * 

traot of (jountn' whifb incliidesi a portaidftrable poi^oii of tbp JahoAlpur 
aod a Btiiall portion of th^ NaTsioghpur and Seoni dbtricta- The heldiji 
an? miTouM nith baiiks, and rainwate-r ia atlowinl to in 

them. The water ia let off at the bejpntuii^ of October, and the seed is 
then drilled in without any prcliiiuuan^ pr^ j^ratioiiH _ The averfi|ie 
outturn for the province for the five yeans ending l&4^6“7p arfordiug to 
the BiGiMc*. eatimated to hitve been &25 Ih. for 

irrigated wheat, &70 lb. for iiuiirigated. Ecturrua for imgatcd wheat are 
given onlv for Betul Chhindw&ra, Nagpur and Nimar. . 

The method of cultivation pursued iu Berar dl3™ but little fresn 
that in the Central Proi^dnceft. It w aown Ln October and reap^ in 
Februar%% and is cultivated id rotation mth other crop#. The 

give an average yields for a period of five years ending lift J--. 

of fi87 lb. per acre. „ r. ^ c lu- 

DUt. aoz . 190G, A. 101-2. 105-7; 

^slNoffpur Farm, in Affri. Jwrjt. Jul> ItW, i-. pt. ni,llV m 

Baiputaiift /flrf/i— Th« Ktnrna puWwhed iMmuallr m 

wid^ntrml the volume of A^euUufa! StatuHie* would rtppMT to pvc 

whict delinite Bnrrevij hnve bwin made. The figutea, on the other hanrt, 
pabliBliecl by tbe Conimertial tntelligence Deiwrtment wooH 
be forttensts and eatiiruiiei. AcconUng to the fomer. ^^e area m 19^ 
in Central India and Rsjpntana (ri*. Gwalior. Jatpur, Btkamr. Mailer, 
Tonic, Alwar. Kialirnparh, Bharotpnt. Jhalawar and KotahJ caine t 
l,277.ft72 acres, with Ajnur-Mervram adding 17,167 actca. According 
the latter {the Commercial Intelli^^nee I>epartment). 

Stntoa are aflorded, ami thua mawifeat larger areas, vii!.—-,I7l,t>ia *rP^ 
In Central India and 1,021?.773 acres in Rajputaira. with ot 

472,663 tom and 18S.081 tons respeetively. Accoidmgly. tl wie accept 
the areas given in the esriniate* lor Central India and ^jpo ana 
apprnximatelv correct and add to them the area 
the Statistics, w would obtain a total of 3,-I1,6 j1I 

under wheat in IfSOI-b, The Final MemoranJam on the crop for 
states the area to h.ve been iu 1905^. 1.852,100 acres with a y^ld of 
420,600 tons in Central India t «H,000 acres and 145.000 to^ in t»J- 
putana.: and in 1906-7, 2,995.000 acres and 639,^ tons ra Gen « 
India; and 810,000 acres and 215.000 tons .n Bajputana In 
India tlw moat important districts are Gwalior, Bhopal. Indore, 
kband, BhagaHkbund and Bhopawar : and in Bajputfliia- Ksjtali, Jaipur. 

Tonk and Bharatpur, ., , . .„...i 

There is little inlormatiun regatding cultivation available 
tbe facta given above. The cUmate and soil closely appro-vimate to icw 
PnniAb on tbe one hand and to the Central ProMiices on the oilier ana in 
wheats are affordingly similar. In Ajmir'Merwatft the U 
to be aelerted for wheat, generally near a tank or weU. To obtain s 
crop, the land is fallowetl during tbe rainy sea»n (June to fc#plemw j, 
and is ploughed two or three times. Sowing begins a ^ ^ . 

October and lasts till the end of November the crop ' 

April. The quantity of seed sown la said to be about - If . 

and tbe outturn, if the crop be manured and imgated, is ubo ^ 

BomtMy and Sind.— The area in the Bntiah districts of Bombay ano 
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It &Ii.DiiJd be sawn ij^ Octoburg and the awl for diy-crop wheftt k alwi^^'g 
drilled. The ^wca from 40 to B5 lb. per acre. Irrigated wheatp on 
the other hand, sonintluica broadcast^, aoioriiiiies drilled and oc* 
caaionally sown by hand 111 the furrowa behind the plough.” The swl 
rate is higher than for dty wheat; “ 70 to 80 lb. per arre are ordinarily 
BOWrir anti in th« rase of apelt wheat in hoskp lOO lb," After aowing, th« 
prop reqqlrpB litTtle attention beyond prgnlar imgatioii. 

The outturn of grain varies much T^dth the apaeon. A welbmanaged 
irrigat 4 ?d crop prodnw^ about 2^000 Jh.” (24'4 matrnds) groin and over 
0 ton of eitraw, a'hiUt a good dry erop will not often ejcoeed 1,000 lb. of 
fmin and about the same weight o| etraw^ GOO to OoQ lb. grain per acre 
probably represent a full average erop in an ortlinari- year froni liecp, 
black soil, riiltii.'atwl in the ordinari' manner,” 

The cost of cnlti™ting dry wheat ui Khandesh, MoUl^n estimates at 
Rs. 12-7a. per acre. 

yind may lie said to be intermediate between Bemibay and the PanjIb 
as regards wheat rnlrivation. In parta of the the methods of 

crulrivatiotlt the Dature of the eoil and the ehAiacter of the wheeta are 
similar to those in the Fanjdbp but ju other paitu an approTrimation to 
the wheats of Northeni Bombay is seen. The Sind wheats are geiiefa^y 
said to be »up<»rior to those of Bombay^ and possess a larger proportion 
of soft \irhite forms. Slost of the Sind wheats atep as ill the Padj^b, 
ncpeati-dly watered or Hooded duriELg their growth, A dry erop ia, how¬ 
ever, toiled on Ian (is that are mundsted during the rains. For a period 
of five yearSp ending lWi-2^ the averogo onttnm in Sindp tceordiag to 
the J^if^ulitiral Statistics, wa 4 bOflifi Jb. per acre. 

fCf. MoELteith* Wheat in &(»ithay Pm., Gmi. Fvbikal, Dcpi^ 

X'o, Liabofl, f.e. iHrtcUtr Bat. Burt. /*«/ , 1002, 8j Cr^ 

£iper.t Pres, i Bept*. Bipi, Latad Bee. Oil^ J E^r. Fortn RrpU.* 

/‘Vwnap Mar\fri, c-fc.] 

Ben^af .—The area in IDfM-5 (including Ka-ntcrn Bengalis aecordiBg to 
the Stftiidisft ^’ns L455j5£N> acres, which gave a yield of 444400 

toiuir This represents only about 3 per cent, of tJie net cropped ofcs 
of the province. The Finttl Mmorandum on tho crop for 190^7 etatea 
the area and rield in Bengal (excluding Eastern Bengal) to have be^ 
in 1906-8, U48,300 acres and tons; and in J906-7, 1,402,^ 

acres and 388*700 tons. The districts of the Fatna Diviaioii ordin^y 
contain about onC'lmlf of the total area, amniintlngj in 1904r-5 to 748,300 
acfesp and those of Bhagalpuf about otic-third^ or 4224W in 1904-6, 
Die areas in the other divisions were The Freridoncy, 120:^900 
Rajflhahi, 113*800 arres; Chota Nagpur, 36,000 acrw ; Barriwan* U.jW 
acrest etc. .4cC0fding to the . 45 rrifcnftujtii! ^fafi'stics* the average View 
has been provisionally at 12 maunds or 984 lb* per acre for the 

Bihar d^trjets^ lOJ maunds or 381 lb. per acre for the Bengal distnctSt 
and 451 lb. per aefe for the districts of Chota Nafrpnr. 

>fukerji otiitos that a ** clay-loam, I'osy of inigatioii, oituated^^w * 
dry locality, is the best soil to choose for wheat: and ogam. The 
best crops of wheat ato grown on land mainly brought under canal im- 
gation.” The land shoulcl be prepared for sowing oe booh as possible 
after the mins am ove-r- Sowing Bhoukl be mode w'hen cold weather hoi 
been eatahliahed, say* in Novcnibcr^ In rocky and latento soils, sowing 
should be done earlier* about the SJtb or 25tb October, or even caTlier ^ 
if the rains Cease in Oiftobef* About 16D lb. oE seed are uoed per acrCtbut 
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tliinki t\mi is too much *nd tbivt 50 lb. slT&tild «ufEce. Ahcr 
sowing, the fi&lti should be laid out in imgatioii bi^dA, and one or two 
floodingis given. One hand^weeding should be done within ten dayfi 
after the first w'ateriiig, ami two hoeinp maj be anbseouerntlr given* The 
crop IS harvested w^hon the grain ii <]uitc rip. Bfukerji eatiniutrs tha 
cost of cidttvaticiii at per acne and the value ol a crop con¬ 

sisting of 12 mauj]ds grain and maunds straw at Ri, giving a 
profit per aerp of nb^jut Es, 1 L 

(Cf. Grierfloo. IIihau‘ 313-4 : CtiJi. and Tradf of Whmi 

ia ifltivh 13^40; dpW, IBW, p|, * S0~3: MLikarji^ 

inil. IDOI. 237-43; Admin. Repi. IW>1-S* 14-3; ftciy* 

Crapjt p/ jeoa* 31-12^ O'Sfaltqy, Bmg, IHsi. Oaz.. IWeK i. 4&. W : ll, 

&0-1 i lii.* 100 ; ^rpf. Dept. Land Ree. and Reng. / Z^umropn 
Eaeper. Rarm 

Eastern Bengm^ mnd ^WTicat is a very unimpitant erop in 

Assam. The ancia returned for 1904-^5 was 10,012 acres' pfa^dirolly the 
whole being in Uodlpdra. The Fftmi Menwraitdvm on the crop for 19(^7 
^tat<« the area and ^neId in the new piovdiice of Kostem Hengal and Assam 
to have been in 1905-#, 159,800 acres and 50*000 tons; and in 1906-7* 
168^700 ai-res and 44,000 tone. Cultivation in Assam as ret is idniost 
entirely of an ejqwimental nature. An account (Eepi. Depi. Land Ret. 
and 1904, 20^1) of some of the ei^prilnents made in 1903-4 in 

Manipur and certain localities in Cachar and the* Aa$ain Valley is gi^'^u. 

^' In Manipur,^’ it is stated, ‘^one of the four e:EpTiments made gave 
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a very autcesMful result, the yield being no less than 2,140 lb. of f^:aLn 
to the flcre/^ bnt in the other localities they geiiDrally proved a failure* 
Summarising the exprimeuts. it ia said that wheat will undoubtedly 
thrive and give a gt^ ^-jeld in Alaniput ^ it promtacs well ip the Naga 
hills, but the people need to be educated to appreciate and tend the nn^ 
acctistoimKl crop* The same remark applies to Nowgong and Karrurtip, 
and there is a prospect of success with wheat ip these two districts. 

The area in Extern Bci^gml does not usually much exeecii lijO^QOO 
acreSp Taking EastE^ru Bcn^ and Assam together, they may be said 
normally to possess a wheat area equivalent to I per centd of the total 
wheat area of British India- 

Afaifnss mnd Mysore ^-—Wheat is unimportant ip the Ma^iras Presi* 
dencv% and i>i?ciipied only 15,270 acres in 1905-6. In Alysoru tbs 
corresponding area was 1^178 acres, and according to the i'inaf Memo- 
Tandam there were in 1906-T, 4,600 acres. The largest tmets Ale in Earriuli 
BeUary, Kistna^ Guntur^ Cuddapoh, the Nilgiris, Anantapur and Madura. 
In Mysore* C^tahlmg and Shinioga are the most important distriti^ A 
brief stotement of Mt^re is given in the local GazrUeer (]!397, i., 129-30) 
by H, L Rice, compibd lar^y from Buchanan-Hamilton. Two kinds 
are said to be culdvatod* ;arv podAi (affirmefl to be T* ui^Jiiororriim) 
and Aotfe gadhi (T* .SprlDt}^ Rice tdls us Hiat in Kolar jar€ godJki 
(whatever apecies it may be botanieally) Li sown broadcast in ^lay- 
Jiiiier after fiequcnt ploughing, and the emp ripemi in three months. In 
the black clay of Modgiri, ^os godhi is SkEso the most common crop^ la 
Bira* when there is a scarcity of water, both javt and haile are sown on rios^ 
lands* A small quantity of jave godhi k mae^ near Fcriyaputfia m fields 
of a very rich soil frtim which oJtomate crops of Andok ^irietlnam} 

And of wheat ore taken. Near Narsipur gadJki is pown, and there ore 
two seasons for iti cultivation^ known as Aoia and Aor^ When the raiiu 
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set in early* the k^r seaaoQ is prefcrredi because the wheat ift mote 
productive and it may be followed by cottou. When the rainfl are 
late, the wheat b taken after Jladafe. The rultivatiou is the 

same ag for the lar crop^ only the season h difleJent- In the Ao>a crop 
the produce is said to be only about one-half of the kur crop 
Gin.. U). 

Bumm .—The area iu 1905-6 w&s 35,178 acteSp all in Upi^r Biirimu 
The raoHt important district is Sagaing,. w'hich bad 24^561 acres In the year 
in question, while smaller areas ate found in Kyaukae, Milibu* M&titialay 
and I/O we r Chindwin+ The Hubject of wheat cultb'atLon in the Southem 
Shnn States nnd in Burma is fully disc tL^^sed by a writer in Vapiiiti tSept- 
I906p 15«^7-B ; Oct. 10, 749-50), who affords much itseful and practkal in¬ 
formation which deaervKi careful consideration. He there states that 
“ urperimental cultivation with the object of ascertaining whether wheat 
could be jETown as a staple crop was begun as early as and the 

reattlta tend to show that tbb crop can be successfully grown in the Upper 
Chindwin ilistrict^ the Pyiniuana Sub-division of the Y'acaetbiii dt-itrict, 
in Map^'e, Maymyo and in the Obin hilU, Wheat also succeeded on the 
river silta in the Toungoo district hi Lower Burma, but the outturn waaiu 
every case poor."' 

The efforts nmde b^' H. Hildebrand to ostafalish wheat cultiva¬ 
tion in the Southern Shan States have been repeatedly told in offif’ial 
publications f/fepffl. Dept. Land Etc. and Aijn. Burma}, 

The Agri&ilitiral StutieticM (rive the nV'cmge otltturii of wheat in Bumu., 
for a period of fivo years ending 1601-3, aft 635 lb. fof the proviuco a 
whole. Separate reWnis sre shown for Mandalny, Bagaing, ^linbu and 
Kyaukite, and these range from 330 lb, in Mandalay to 80() lb. iu MtnbiL 
It has sometimes been a^nued that Burma wa.s to India a great granary-. 
It certainly produces an iiumenBe amount of rice, which is maiuly «i- 
porteci hut of courts is available ebould India require it. That it co\m 
similarly afford a large anpply of wheat may very possibly be foimd to turn 
more largely on the deficiency of bibout supply than on dcf-ectiv^e cbpiate 
and soil. 

MANUPACTUEBS^—Vot the minor uses of wheat stniiW see p- 
Very little can be reeotded regarding the iruligetioiifi industries of mining 
wheat and producing flour. Loaf-bread (p+ llU9ji is now produced m 
the Larger villages and town,-*, and in some few loralltl^ (aiich as ^unii 
Delhi) the baking of bucuit-s, specially deaigupii to meet the gioiftiug de¬ 
mand for ioiported goods of that nature^ acentfi to bo fairly auccessful and 
to give promise of a great future. In other parts of liidist as for exatn^ 
the towrvs of Gujaratp the nmnnfactuiifl of macaroni is well understesM 
and fairly largely practisecL The use of fioilf in the produidiou of t'crt^ 
gweel meats has originated a demand for the commodity* In the Pan jab, 
os already montionedt whfat becomes the staple food and is consumed in 
the form of largo cakes cooked over the open fire. All over there¬ 

fore, the cAcihJtiwfo or grinder may be met with plying hia craft, either by 
employing women to work the ordinary band-mm or, where a ^ 

in the water-level can be obtained (aa for example on the hills )p by 
the water-driven flour milL But in odditiou to such indigenous methods, 
within the past twenty years or so flour mills after the most improved 
European faAhlou have be^ti established atid very superior flour umy now 
be procured evernrhereK and of auch quabty aa to have checked the trapo 
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of the foreign Altirle, In a funher pi4rmgr&pht pArti^ulftti? will be faunil 
of the imporU and expoit.ii of flour, but it ™v bn added that the 
growth^ of the ItidiaD flour tnifBc! \k oue of the otOfft encouraging pukmt Trw^m. 
imhcations of the birth of industri&J enterpriise. Ko far, the exporta 
of Indian flour have gone to Indiau Oeean port a, but the dftT iji per- 
liftps not far dintimt when the probtem of the ciporta of eleau eerjwi 
ftdultoratecl wheat may be Aolved, i»s already stated, bj the export of 
flour (aee p, 

Piaur .t|/Wa,^Aeeoniing to the Fhmncial and Commtrtiai Siaiisiiet JHour 
(1906, 39®) therp nveh? 42 oiiUs, employing S,0l6 peraons in 19(H, but the Milio. 
Mttttemeist is said to be df^feetive. Theae were dietrihuted thus Tlie 
Panjdb 21, with 1 Ml employee* ; Bengal 9, with 755 employr^a ; Bombay 
4, \^-ith 562 employe ; United Provmcea 4^ with 273 ^mploycea ; Msdnu 
2, with 58 employeea; Sind and tho Central Provinces, 1 eaeh^ with 52 
and 35 employees rwipertively. 

INDlA^^ TRADB WHEAT A^yD FLOUi^. 

For Piany years it was an accepted belief that Indian wheat appeared Tnde, 
on the markets of Europe chiefly in otder to supplement defleieucics. In 
1899, the author of The tPAeof PrcMem (Sir William C^vokm) practiealJy 
excludwi India from coudderation in his Htudy of the world^a supply, on luoi* 
the ground of the iusigniflcance of the ^utplus a^^ilable for export, In “ 
a nio*t empliatir manner that view has been disprovef] by recent retunis. 

In 1901, for example, India actually headed the list of countries that con¬ 
tribute towards England’s demands—a cLTCTLmstauce that at once placed 
it in an altogether new position, not withstanding that the veiy next year 
it fell far short of Sts record. But what it did one year may be repeated 
and even extee^led. The eiplanatiou of this new atatc of affiurs may 
he learned tram a Rtndy of the causes that have brought about India 
extended a-hcat production^ Nearly 75 per cent- of the wheat grawn 
is raised in the Panjdb and the United Provincoe, Aud in these pro¬ 
vinces vast tracts of fertile land have been brought under cultivation, 
through the impro^'ed and inemooed cauid and well Irrigation accom¬ 
plished by the Indian Government. Indeed fully half the wheat area 
of the provinces named; is ortlinarily under irrigation wheat. Howard 
(Note Prod, of Wheat, In Joum. Ind., 1908, pt* Iv,, 399-101) 

regards the irrigation w'heat as seetiirlng the internal consumption and as 
thus rele^lng a layge proportion of the dry crop for export. The ex- 
pamdoii of tl^ Irngariou wheat area is, therefore, a matter of snpcrlative 
importance to the British Empire, iu addition to being of vital intaiest to 
India itself. 

Prices of tt'Aeer fn These are expressed by the number of FrleaL 

peers 2 lb.) procurable for Rs, 1 (= Js, 4d.). A higher figure, therefore, 
denotes cheap wheat (more being obtainable), iUid a low figure dear wbeab 
It is perhaps only nece-isory to srhvt thrro centres, Cflicurts, Bombay cuumiA. 
and Delhi^ to exemplify the fluctuations in price, Duriug the twenty ysam 
ending 1^5, the cheapest wheat in Cklcutta was in IBST, when 11 '" 17 seers 
(2B’34 lb.) Were obtained for the rupe^. So again the dearest wlu^at was 
in 1S9T, when only 8i35 seem were given. The i|imntitiei9 procitrable for 
the post four years a'em 1902^ lOtiS fleers ■ 1903, 12'1 seeis; 19()4, 11 "42 

I aud 1905, 10-67 BOers. In Bombay, the rocord year for cheapness 
during the twenty yeaim was in 1896, wbeti wheat lold at 11'8# seem to the 
rupesi and the dearest year 1900^ 64)6 bmi*, white for the following years 
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it aoM at—190S, ^<37 seeirs.; I90i3, B*}2 seers; 1604^ 8-31 j»c*n; anil 
1905, 3^33 Bcers^ Wheat in Booibay during the temi of yeara nientioned 
has manifested moch marc violent dnctmktioiis than in Cdcutta. Thua 
in 1895 it sold at 13^18 seen!, and in 1897 at seem. In DelJiit wheat 
L 9 nattirftlly very innch cheaper than in either Calcutta or Qomha}"; bthJ 
itB rceoid jeam were* for cheapncfla 1885, fleers, and for deamw 
1897, 9"91 Bcera to the rupee, while during the hist four yeara ending 
1905 the prices were—1902, 15"14 seem; 1903, 15’26 seers; IG04, 150 
acera; and 1905, 12'95 Beeni+ The price ia Delhi is tepreaentative of 
aU towns wittLin the wheat-produeing areas, aueh aa Lahorrr l^ncknow, 
Cawnpoie, Raipur^ Patna, etc. A carefid semtinj' of the rctuma of 
tho w'lieat productibn and trade for In<lia gi‘v'ea no sort of jnstihfiation for 
the opinion that the eiporta to foreign countjiea are mming the price uf 
wheat to the people of India, while on the contrair the annualtj increafling 
aurpliiB has even now asstimed the position of a valuable safegnard against 
UmLne. 

PRODUCTION AND EXPORT TRADE OP W/teAT.—The wheat 
exports of one year ape very nearly entirely ibawn from the area of pro' 
dnetion of the year previous. K^imilarly it h often the emn that the area 
of production in the British pro^Hneea is spoken of as that from which 
tho foreign exports are drawn» thus neglecting the Native States, which 
andoubtSlly contribute considerably to the awountti shown exported. 
A mean average yihid per aorc for all India would be a perfectly mialeading 
hgure, since the range betw'ecn irrigated manured land and dr>' land without 
manure {without t&king into coii^emtioii the difference in yi^ld between 

E ure and mixed crop) would be perhaps three of the former to one of thn 
itter^ But accepting the o^cim i^tums as they stand, wc obtain au 
averagi? lor the ten years ending 19Q5-6 of 24^399,149 acres, with a yield 
of 7,170,55! tons (or 143,411,020 owt.) of graio^ while the actual Ogurea 
for 1905-6 Were 28^223,200 acres and a yield of 3^560,340 tons [or 
171,200^000 cwt.}. The decennial average is perhaps the ^fer figure to 
employ in all Comparisons, since it is consUlenibly below the actuab for 
the past few years and nm on the side of under- rather than over-^stating 
production. It would, however, serve no useful purpose to strike averages 
lor the exports from India, since these are open to none of the errort 
mentioned. The following abstract table exhibits the exports froEn tndia 
for the years and contrasts these with the ehiel items of wheat 

imports into Great Britain :— 


ExpATts fmm India to Portia Countridr, 


— 

1902-3. 

1903^4. 

>004r-5^ 

1905^ 

1006-7. 

Total from India 

Cwt. 

10.292:150 

Cwt. 

3^14312 

Cirt. 

4ADOO,H)£ 

CwL 

16,760.467 

Cwt. 

j6.Q2S.eit 

3fiaK coiuignad 
to (ireat 

Uritoin ,, 

G,6«3^22S 

21,231,843 

26,928,767 

u.l»3.3a3 

I4,6ias24 

3lwBi in total 
£:sparLi tqkflii by 
Sind {Karachi) 
Boinbay 

Bnegoi 

! 

a^,S4fl,234 

3W>,748 

lp0fif.9rTa 

; 17,384,110 
5, ABO,762 
4.632,810 

26,3§0,T16 

6vBft6,4aS 

6.a4e.ssoi 

1 

1 ]2.^{)2e 
d.-l56>2i33 

1 lSd7,-l«9 

14,434.090 

469,437 

1 129:096 
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TRmcUM 
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TtulA 


— 

1002-1!, 

1003-4. 

Ifl04^. 

IWUSk^, 

___1 

1 IOOfl-7, 

1 _ 

Totikl Foreign 1 

Jmporis tiiJkaa by 

1 Cut. 

Cwt. 

Cwt. 

Cwt. 

O'wt. 

<Fre&t Drttaia ., 

BI.002,aS7 

lia,J3l,030 

07.732:500 

1^7.522,752 

' 92,007.200 


Chief eahtriburinj; eoimtHra rfaupply to On»t Britain othw tlmn IndiB:— 


BuREiH I 6,ri40,4((T 17,17*9,300: 

Gunuany ,, 23^,0^10 

2^3a^.4'i3 3,140^7^" 

VniXrd BUtM 43,312,001 24.llk7,m 
ArfedUnn 4,3 J5,105 14,120^434 

AiiflErnJia 4pJ74H7a3 - 20 

Nfiw ZcuIiLEid , 130,026 SOI 

Crm^a I 0,327,475 10,502,127 


23,030,^300 24,703,SW 15,017,000 
251.000 300,000 ' 7l,ftO0 

1,401, ROO 2.032, £00 3 JR4>.0ffl> 

7,0& 1.600! 0,034,700 23.4 DOpOCMl 
21.440,400 23«3fl^0>0j lRj7U,0Oi1 
IO,272.iK)0 10*004,700, 7.78S.IOO 
3554 <00 330.0001 71>h4O0 

5,105.30(1 1 5,522*030 ^ 1 l,30&p7»i 


Thi^ l^htfr manj iustructix^ featuitt^, aomp ot which may nttitsA 

w liflre d&alt with. For nXAinptc'j ot cj^porta from India by far th^j Kln^oni. 
moit iropcntant ptm-huing eomjtry is the Lli^ited KLd^oiil* The neact 
important couhtriea ar^Belmiini, Franre aod Egypt. Id 1905-4 theae 
three together took 5,059^881 cwt.,or little mon? than ooc-fiftH ol the 
Bapply MidBigncd to the United Kingdom alone. And wltat is perhaps ei*en 
mojre fiigni£<!antp the demands of all eonntried (other than Great Kritjun) 
haye practically re maided stationari'' for bozdc years past, while the sitpply 
to the United Kingdom has gone forward in a rnoAt aignUicAdt manner* 

So atw the hgurrs of aharea taken by the porta of sbipment from India 
exJubit A remarkable pamlleJiBin with reecnt exteneioiiH in irrigntion end 
facilities in transport. The port of Karachi taps the Pimjlb^ Rajputana Eusdiith* 
and to some exteEit alao Central India and the United ProSTinces. The 
expansion of the Karachi traffic has been phenonunnl, and the extedsion 
of railway commiinicatioii toward CiUciitta mnat to some extent accomit 
for the progreafl made by that port. 

Reverting to the decennial standard, it may now be sbowii what pro- Ei^MwtP wft^a 
portion the exports bear to production. The "average production of the 
t*n years ending 1905-6 has been shown as 143^411,0;^ owt. The e-xporta 
from India in 1^5-6 came to 18^750^467 ewt. (valued at Rs, Sp53p-43p906h 
or 13 per cent, on the average standard; but If the hgure of actual pro- 
dnetion for the jnear named be acceptedt vix. 17U3t>6,800cwt., thecxpoit!i 
would ^present only 10^ per cent* of the sopply. The year 1903^^ os 
abo 1904^, waa notable in the wheat trade. India exported in. the Eormrr 
25p9L 1^312 cwt. fvalaed at Ex. ]]t^,89,54G)p which expreesed to the 
decennial standard would be 18 per cent.^ and to the aetiiaJ crop of 1903-4 pTfr-miatiM, 
b'J'4 per cent, fa 1904-6 the exportii were 43,000,502 cwt. (%'aluefL at 
Ra. !7^S>0j6Op692 or £11^937^379), or 30 per oeat. on the decennial atarkdanl 
and 28-2 per cent, to the recorded actual production. 

An exanxtnation of the table given reveals the further fact that la 1904r-5 Indla'a 
India headed the list of countries Concerned tn tha supply of wheat to Contrtbu- 
Uireat Britain, fn that year it furaished the United Kingdom with wheat 
valued at close on 8 mdlion pounds sterling. Indians contribution was 
then dose on 20 million cwt., while Rutek supplied ^3}p the An^ntLae 
21 Aust ralia 10^ the United States T, and Canua 6 million ewt. 

PRODVCT/OS AND TPAOB /iV FLOW—The proportion of flonr Flour, 
exported from fndia givssp of cDur», no evidence of the magnitude of the 
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total proiktl^'tioii^ There would little doubt, moreover, that by far 
the major portion of the flour aiini.taU_v produced in Indiii h turned out by 
the indiKeapuB hand- and water-power millH and thm e?ii'*piw rej^iit^tmtion 
of any sort. No more particulars cati^ thereforts, be avoided of the con¬ 
sumption of flour than are inipbed by the animal production of wheat 
and the balance of that eereal that remains in the country o%'er and 
iibove the foreign esporta. 

Exports ot Ftotic.—There however, a eonsinlorable trade export¬ 

ing wheat flour, and this nianifeste<l recently a noteworthy expansion, 
although the trafRo of last year ahowed a decline from the returns of the 
veargj immediate]v previous. III 1900-1 the exports were 49T,34fi ewt., 
Valned at Bs. 35'&3J76 : 1901-2, 529,323 cwt., valued at Rs. 37J 2,876 
1902-3. 1 18j077 cwt., valued at Re* 46,54^651; 1903-4, 8K»^422 ewr,, 

valued at Rs. 52,98,343 ; igOtr-b. 1,031,495 cwt, valued at Rs. 69,21,610; 
1905-0, 399,056 cwt., valued at Rs- 63,83*264 ; and 1906-7, 318,462 ew t, 
valued at Rs- 58,57416. The great bulk of these esporta goes from Bombay, 
vii, 561,3S3cwt. in I906-T, thv balance being divided between Bengal sud 
Sind, while the chief markets are Arabia, Aden, Ceylon, Mauritius, British 
East Africa, the Straits Settlements and Egypt. A ejuusiderabie export 
tratle io wheat flour to the United Kingdom appeared for the fiwt tune m 
1904-5, amcmntiitg to 52,523 cwt., but contraeteti to 1,800 in 1906-i, 

tmports of Whi^i mnd Eiour.^A certain auiouiit of foreign Wueat 
L a importtHl into India, and according to Noel Pa ton {Ret. Tfsdt Im., 
1906, 31), "'in times of shortage it ia taken in conaidemble quantities 



454,014 cwt., vakeel at Ra, 22,53,043 ; and 1906^7, 209,096 ert,, 
at Rs. 11.38,976. 01 the total for 1905-0, Australia suppiud 395,6lfe 
ewrt. and Turkev-in^Aaia 08498 cwi:. Noel Pajion points out that this 
total was exceeded only in 1890-7 and in 1900-1, when 
and 559,351 cwt. mspe^ively were imported ; but in each oI the kwine 
yeara, 1877-8 and 1878-9, the imports exceeded 4W,000 cwt. 
quantities of wheat dour, aubject to duty, are also impotteUi and have 
averaged for the years 1902-7»18,600 cwt, _ 

fntffmaS Trwfftc- — f^xff mnd Riter^rae —Tbc total traiJ^rtlOM j 

these routes on the average for the yeaia 1902-7 were 
wheat and 1,099,091 cwt. floure In 1906-7 the figures were 28,j5h,l|^ 
pwt, wheat and 2,350,388 cwt. flour. Of wheat, the Paujdb expertwJ 
that Tear 20.537,369 cat., vis. to Karachi, 14,959,915 cwt.; to Kajpu- 
tAtia and Central India, 1.594477 cwt*; to Calcutti^ 
the United Pro’VTnceo* 1,119,578 ; and to Bombay, cw^ 

It wiU thus be seen that the bulk of tbe milborne traffic ia troni the 
to Karachi. But Karachi obtains wheat also trem Sind province aiyl from 
the United Froviuces* the grand total oi its supplies Imving been m ^ _ 

tmder untice 17,018,238 ewt,^ an amount which it will be seen wnmd 
sufficed to meet the foreign exports of 15,434,060 ewt. Of coi™ it 
aiwaya aafe to assume that the actual aniounts shown iu the 
traffic appear agam In the foreign tmueactious, but ih^ average o . t 

years would overeotne the overlappings that tak*^ place* If su r ^ 
therefore, to show Ibat the wheat exporter I from Karachi 
countries ia drawn mainly from the Panj4b* 
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adii* that it m empJc^>'¥d tq (wntlt?) rerniCnUUdD in amt noanufiictLirc. Th» 
W OOP is not in mn^ but la AOnn^tiroiw utiliaod lor making 

of yAbvn VDflflfllu and ooJHm, [C/ Bmruit, Pracx. Tr^^&L on Ani'm. ofwI Fall 

and OOm, 3$3-J : Iwi.^ i., 190-7 : Camcronp For. Tnt^ 

o/ and Coor^, IBSM, 2^8 ; Captial^ May 28, IttOU ; SobUi^ TtcA. a) Faint 

and VurftisK i™, lOfl^fl* 140-1, 300] 
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VETIVERIA ZIZANIOIDES, Kew Buli, IW6, 340*9, 

362; .-JjKT^frriin muricattim, BedUi\Andropo^ murimitu^, H^dz ; J. 
iqudfTOfm. Liftfi.r ; FL Br. Ind.^ vii., ISO; 

fClieeder, lion, J/aJ,. 1T03, xiL. 137, t. 72 [ Watt, Ind. Ah m Dtihi, 1903, 
161, 19S ; GiumKi^/ti. The ktfMi-ldma or Vetivcr ; the Kdtas, Jjmd, panm^ 
baie-kd-ghdivt, shanad^ jAor, sirotfit tin, taJa, IdvaiicM^ etc., etc- 

la found Ihrougliout the plainF and lower hiik of India, Burma and 
Cejdou, up to 4,000 feet, occurring oo moiatp hcjivy soLLj, itiore e:»pBciall}' 
the luargiua of lakea or etrcamH. 

The TDoc or khoM-i^hai fs cxtconiir^ely iiuhId mt43 the immatie siTtiied mAt* 
whirh ure himg in doorwiU’# m\iX kept wet ta ctkiJ tho ntmoaph^rn during tins hot 
furaman. It h jiJao used for nnUiirig fnmr OmamLmtJii baskets, etc., wiiich on 
^^cry hirgely piodneed at Kavantvadi, Paoivn, Ohondu and eLaewhere. I'he raw 
material is ejcported to Ekirope childly Irotsi iMadrua porta. C kldeinnkter oimI 
Ho{ffn]4uiii OiU^ 2Sp) lifty, '"Tin? root is of a reddisL colour and orim 

H?ontammatcd with red ejind, A half-£li«tiJle4 toot hs fjwquentJy found in £oo^- 
EfieiTOp and can be roregnLBed by its light coknir.' ^ H w4xnm marc I ban pfUbobJr- 
that much of the eo-ciaitcd hadHJjjfrtilled root ia in reality the roots thaL ika^v Imvo 
used in kzfUirs for a Hmsem and nre bought btok by the tradera Ui bo exportad. 
Tlic constant appUcaiion of water and oxpoture to the fjerce sun minht Oa^lj 
exhaust a large pmportkm af the oU aj^d bleach the fodts in the manner dl^«cribed. 
According to certain inscriplicjim, taxea were icffod oti in L103 to 1174 

A.D. (Ai. Sac. Bffng.f 1873, Idlj. l*lis root* wlicd dMtijJcd with whIct yiekl a 
fragrant OtL (known in European trade as ¥itf\nT^ which ift Eieed an- A iTcrfumc and 
for davokiruig sherbet. It conimAnds n high pheo in Eiuupe, Ijchlg siupley^ 
ui many favouritn ocenls. It jm tike most x'lst^d of caential oiliv and henee its 
sppkring Volatility is taken advantage of in bxing othcf pcrfumDO, The oil ^ 
luirdly, if eroTp exported from India, European aupplioa being either locally mide 
from the Indian roots Or derived from E6uninn.i Aocording to Fiessew the > 40 ^ 
ii nbout lil ox. per owt. ; other oboervera have found it to vary fcoio 0*^2 (0 3'8 
petr cent. Khe«^c, who was perhaps the Unit EurotHH94l author to allude to this 
plant, calls It rnraoccPOFa, and a&ya that with the Brahmans it w^aa 6ee<lJbi- Jt 
WS4 in his time belh wild and cultivated in Malabar on OCl'vUllt of its rooU^ whkb 
were tumi m«ilicinilljy. 

In MEPfonre tliO root has been regarded by EuiropA£m pb>n6iciarui ai a dia- 

F boretic and as aproierLmtive aguinst cholera {l^ereiro, M&$. Aiidr, ii^p pt. 
n rA.e ^aieer Afdnuitcrtpf (which appears to- dote from the 5tik oontury) fre<^W»4 
nkention i« mode of or Hnma, which Hoemie render* aa die 

odorifnroUA graoii; it waa on ikigcedient of n plustor benshciol to the compleyioa^ 

A past« is nibbe^l on tbn aikin to relieve ex-ceasive heatan aroniatic cooling Iwf^ 
is mocla by adding to a tub of water a powder nf the root with tlait of fwrwoiw 
Miam tw (red Biui^inbwoOfi k and the wewkI of J^h^h m-w^ ao-### . Hie ffraisi (hW-vrS. 

etc.} is skiitable for pnpcr^ruaking, and it it oaid that 4!IO,QO0 to 70,000 mnundS' 
ore annually available in the Hknor district of the Ponj^b aJuim. ^Slicn yLHimg^ 
the jsraas affords good FonOKlt, nncl ii aiiO in indvinnal domand for thaicbinte 
purpesoa, [OA TaUtf Shtrti/ (FtayFnif, tninsl.)v 1S33+ 14 ; Taylor, Tapotf^ «*“ 
Star Dacta, 1840, 67; Hoey, Trad* and Manuf. Jf,\ Jnd,, 1880, 160: 

Jaarn. Jnd- Art., 1884, i., Xe. 3, 7; T>uthiD, Fodd. Oku*. .V. Ind., IH88, : 

Oee^ Jfens^. Afaau/., Ikbl, 2 : Fharmanog. /nd.^ iii., fi 71 : Kaimy Lall 

Dry. /nrftjr- Ufugt Ivi., IftW. 28-11; Dodpr. Uttfui JPibn J*lanU fl/ lAt 
I80T, IKtt jiad. For. .{dpnCn. Brpt.. 180;^ 84.] 
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1904^ nfi; Thij BimOp bdith, unhunj tidUhitn, 

bSi^H, c^aitanf roiUH, etc. Ut> Cunctolk nondidcni it« iiitrtjdDfltion 
into Iriclift Ua be quite rpeeiit, though thb ^'ouM flpitrm to be true only of 
the pljuTiB. In the higher HlmalnyK it. m not unlikely that ito cultivAtJun 
hpLR jiimt-il down Itom tbp mmt Aueient tirufl^. 

At tlv pnwnt day it ia f^idlivAted m thr^ plniim hem iokI ihem m EumpAOJi Tw^^onup 
j^judeiUp And ohieUy in tha l‘JtitjMl PmvinniL Them Am two di^tuiei /nrEiu« the 
fon^-podded luid tlifi bmAd-poddod, the ljttl«T onjsmHliBg ll'w luuiw " Broad 
tir "■ Windiwr bcMui." Hib fernwr \m wiid to wueceed bmt in IiadiA, FiTTnin- 

UiT mtiOnifnnnda tho *'hmiwl bwm " fyr ((ArdfU iniltivntiiinr llw pr«i ^hutild 
be fc>wfi about ihp tniddk of October, And pmvitfiq* to mw%n^ aboiikt bo aleeped t^«woi. 
m A liA 4 in of hot w^dior for twelve houni or innm. {C7/. Bonihiunk o/ Tojviom- 
Tozztiii, in Jtitijm. HorL IHASp ix.« 13^ ; £>o Cbndolk^ Oriff. ^uh. PianU, 

lliS4fc 3ld; LTiiircIn ^oorf-tfroiM o/iiM/.p I^UOp 1^^ ; Aim iimy, ■S'ewnl. Pr^p^rt^ 

JSUDp i, 34U: Pharmn&i^g. /rvJ.* IS!Ki i.p 4^5^ U: HLiaie, OH Pror. o/ iV^u^c^^unHi 
KM>ip Xo. 5. 12.] 

VIGNA CATJANOp Uft/p.: Fi /^r. ind., ii., 20C5; Hiithie and D.E.P., 
Fallen FiM flnd GardrM Crops, ii., V2^ it. xxix.-xjci*; PrAtii, Een^. jb, i>n It** 
Plmtu, im i., 389; Duthie, fi Vpprr (Mug. Plain, 1908,227; Lrou- 
lAisosM. The Cow PoA, Chowlw (Liilia), Tow Cok (ClunA|; M4d or 
eAoifK, ndntjA. barbaii, ^han/pm, wroAi. soutSf miodin cAaUnro, AurreUp cA^ii?fiv 
airamunni^-prfnr, bobrti^, iada^unnff, .4 5dib-em:t herb ridti^’^tod in tlie 
hotter partn of liidiB. Vnr. sitKnsiSj Prain ^ Dolkhoa sinmsis, Hoih.i FL Tjjbtj, 

/rtj., iii., 3IP2 ; the A:TpqnigU!i Bonn; a rlimbing herb enltLvntei] in mo^t 

parts of Indift. 

ll ho# linni frilljiLed nut, imdcir DoUcIiem tAtiAab (p, ^mt tho huuM) Sanaa, 

inbifi IIoLh^ ill tikt- C4meka|l U eomtnOaly applied to that phiul and kxwiy by 
IndJoft iiLUjkcjt gortlenerH to rdV pLilar. b^it Juom esnoctally denaten tho pr^'went 
plont. The werd inny be, hDweTer+ ded^™ Fmn the Sanokf^t bAhyn 

{ =r allurinl^); it wvnrri nOkong tho Inrt nf outimui (.fcAorl/) empa knnwn to 
Akbor, ikud fiiam fipnei eomea ipln aeoKia in tho autumn ii la pmbobly 

thn pl^t mferrVrii to. The crop, am a rulen ia grown fkiida for £ta oml iiw^l 
Oa ii piilHO, It may bo auttivnted alnno, but fa ^mendly a 4 t|ljordinato m>p* 

Vnriulia eiiatp onei of which, with lunp pcnbi, ht roiiiftd by market gaidonarH Hm. 

no A vff^Hable nnd oohl ila a anbitiiuto for Frmrh. bcuma. 

CvCt^VA tiON. —In Cuttook Wtwm it ia tivaitoil aloimp Biuier^i [Af^. GtdtiTA^ 

VuHach;* Hi -2) alntot tliat it if oil high loamy lancla,«nd in mtatton tEop I 

genarjil tv fullowe ^p'oli ftnil nu»id'ia, ** Tlie anil iia prepnmil and tlkfi oeCil aown bmtui ^ Bidng^AL 
twiit in ^'|itombcr~Oetril»or- fn l>eoefnber-J nniiarvv when thoroughly motunOp itntaOde^ 
the plamta are pluekOfI up by the rout. 'Hie viirieiy ra^wd fnr virgelaJiW bft^ina. 
to yioM fniit in XoviHolri>r-B^oc«nber/' Boau romaj^kA that in f,»hitrdAgift it ia 
oWaiTi: pit^wn aa Ik BOiHkiuJi isrop olon^ with fudnid f>*r*n-^iiia) and 

^kccosioujkily with [jporti or upland poddy.'" In July tb* aoed “ia thinly jN!att>rtil 
over die IkdJ# nt tlie mte of Lj aoera ptT oere* Tiw poda wbein ttw^rfpen nm 
hnrul-tkii^ki'd at tike «kiiir Eimfr, or jmt Worn harveating podnid. Tho avita^ 
outfum ia one iiuiiukd pnr oere* tlie hoavinat yield never exmwlinfl: Z^inaruula ; oqitum 
lliP viifckiM of the pmduoe ii about Ba. 1-9 in a yww of urdituiry 

In tlw United PmvtnMa there wem 1,062,7*3 utrea uEnSnr drdp ov>iA U. PeOT. 

Aiid fobiif during lfH>4-3. Later tigiinw not oTailable. " It Ism fmil kent ly 
gttiuTi u a w>ki rrop tlyin Mther flawny friP«i} or wrti {I*. *fwiwaBih 
npd the oma whielk it oerLipkw by ilikdf ia quite ittiignifirwilt SKiwpt in lha ifanan^. 

Rolkilkhoiv] Pivkrion. On iho other haJHd it eonatitut^ n dkitinel feature nf iIm 
iindcrgrawth in a torRc proportion of frAany mdltft arid enttocn helda, with which 
it ift iiki««elated at the wimtni*!nf«u«kt of I ho raina. It ripena in October or 
y^%m\hvTr and yidda A mwiikm of about the *ame quontity w that of dmf "* 
fPwtf nnd iJardm €mpf, In the SH»m and Crop Mtptttri for 1009-U it ia 

atatod that the Amo Tifkder thk puloe w«a ^2i703 onfra, of which l wera raiaed 
in the nihk. Witli regapi to Bombay^ MolTiMit aaya " it iri mwo wjib otJwr pn\sm Bombay* 
kHdjotdinate to Wrri in S%ht alluvial Hoihl in the Kaim dktriek ft dom bfrlter 
in moderately light 1011 tlian in miirn of heavior or darywr copfliatancB. ft in 
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^TDWfi Alon^ In tlt4l lUVori/ in londa to pnoduce a gitwtii 

—Eiifl iNt-VJfclEeti Ftwnch bt^n cf Indut —and in the mbi sdOAOifi m grown like mu^ 
and wiiif, t& A extent iib fk Bocnnd crop in rice 

Tli^ gnWti if oitlier Hour or nplit na tMl^ ondh aa mpnticiHd, 

ihfi p^T^n podi, WpwiATEy of Ihe k>nj;-podded form, fkinj plueketl w|\fte yutfflf; and 
ant£^ £iM ft Aa ft euriOflity it may bo mentioned tJiftt Iho BlftUEa niui 

loa^'Cf lutt frtici to IjO employed in tlw propAration of n ^n.iii dye, [Cf. Cburdie 
Fead^GfaiiiM a/ /nd,, 156 ! F^orriidooff. /fuf.* Jaefl, L* r Bwlft, Afri. 

Loharrfa^n. ll^WX pt. ir, Gollfui^ Ind, Garden ^ JSPS^ 127 ; PanmiL, 

DjftM fflft?/ D^irt^ irk ISOlJ; BurnitL, SetU. Hiptf. — MMtila, 6; JbfjfTpjp- 

pcwt. ItN^ii. 3a: Molillion, TVjrfbwt Ind. Affri., tych iii.* fl^O ; ]L«fttber. Afjrt. 

EW>S, No. 7p 1^, LDL ; D^pL Land. Etc. ood A^. tlcnito^ IWM, 

No. 24, 4 ; Finiiifi^er, Mon. Gfin/. InA., 1EKI4h 176: Roy^ Crop^ 0/ l£KWv 

7<1-T i Bf/ft*. Dtfii. /.^>rnrf. JJrc, Oad Affri. BojaAop.] 

VINEGAR (ACETUM).—Vinegar u an aeid liquid, u&ed largely 
as a (oo4 auidUari't ast a prcaonativo for certain artistes ol diet, m a 
metiirine, and katiy for carta m iniluatrial purposes. It b prodiicod by(«) 
what is knwii osacefotis fernieDtatio]ii of a tnixture of maEted and uiimAited 
grain (forming malt vinegar], and {b} the oxidation of white or red wine 
(yielding white- or renl wim V'jitJCgar). Chemically it in a dilate solution ol 
&CTtii arid iivith certain organic eub^tanoea derived from, and peculiar lo» 
th^ material from wliich made. It is^ in other wonls, a weak doludon ol 
aceth- acidK proiluce^l by the lermeiifotivo ai^tiop of a vegetable organhim 
firrti}y the process of transforence being ealJ^ acetous 

femietilJitioin 

Eif tni 7 ^—Sir. F. W. Thonias Infortns me that b the moat general 

%Sani^krit jianie for the tnie or feTment«4 liquor* Thb occurs in the Bt^- 
munas^ and elsewhere. Saidiihi is an adjeetive form of the word 

met with ill CA^rralei (1st con I ur^-' a.d.)* It deno tes very paaal bly the vinegar 
pneparel from a sweet liquichsueh as eugar-cane juico^ palm-juios, etc. 
But malted vinegar seems also to ha.vti been understood p and b possibly 
denoted by the word kiTijiJcfi (sourorfennented)+ rice gruel (see the account 
under Bnnna^ p. 1111). The EAutoproIajd debnes vinegar as a aubatatice 
femientod from bulbSp toota, and fruits with oiE and aaltp and this nac of oil 
atid salt will bo found frequently alluded to. The Rdjanir^hanla allades 
to the emplovQ^ent of grain in the produodoii of cuAvm Lastly, euiyaor 
cifl-mla b uppbeii to sutir sI|l)sta;H^e^( (sludi as the finiits of the tamariud 
and the sorrel) whi-ch are iisicd fts snb^tut^^ for vinegar* These occur ia 
iSuffni/Op ilarivamsa^ etc. 

niiegur b kuov'n all over India by its Hindustani name jn'ritf* In 
th# provinces the folloiniig seruaeulaT names are given to it:— 
ill Tamil; ^uBa m7hi in Tefogu; cAiiAia in ^ and poH-jf# in 

Burmese, While thu^ doubtle^-^ a aiibstance of 'universal knowledge 
tO'dny and one tybith bears a fairly uucient record, it b signidcaiiit 
that must worka on Indiap both aivcient and niydem, have remarkably 
little to say about St, Writem on l/esfiiccr, as well as most of the 

stMidawl atithoTS'On travel, etc-, in India, are silent regarding vlue^. 
Evou the iMiUriUd of J/o^ u make^ apparently no rehirenco to it With 
the Muhamniftdau^p howeverp idnegar alwaya has been a more important 
ilietetic luxury than with the HinduSp and to this circumstance perhape 
h due the scant attention paid to it by aarly wnters. It b^ howeyerp 
alluded to by Thevenot in Lminf, /ndwtunp e/c,, ldS7, pt. iiLp 

16) and one or two other Europenti travclIeDt. 
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MANUFACTUi^B .—of the In-Lli&n ^ine(^Ar^ at€ pn^parMl from Sourw. 
iiwpet UqiiitLf derived from palin-jiiie«f iTigaT-c&TieJuii'e, cfiuJe augiu-p honevp 
frt^Aua flowerst gr^pcA^ rwaims, and other friiita. Tho)'^ nre. thui not mnlted, 
though ot DOtirae formentfid and moatly by tfio aIow proceasi Eaek kind, 
of vinegar is named after the substance from whi-oh it is pFeHli],n<wi; thus 
would be the vinegar of todiljp etc. 

€r C1iAUdhitr>V Tm^'ellmg Iiuipeirtor^ Dep&rttiirnt ol A|;^COltun, BunAaL 
t%TlLe« that in Coleetta there ntn AjIiiq twdve«>KipS wlicns thrrha !■ iiwmfae- 

tured. Ejich whop turm out about 300 Oiatm^li Atintuill^' on t hd a^-emgr. No whtrka 
ia imported Info CoJcLitla from diirtrieto, Ihongh It known to bo propond 

on A ainaf] OCnJo in Bi^uir. It In inodo cb^y from but nloo 

from pur tugor), luicl oecunonally from iho fniita of the /^mon {Jn 
ai»r«#pi#, HH? p. 5!£ah TliO mfuiufootim from cnne^joico may be br^ifly indimtodi Qbh^IvIm, 
^Cano-iMli?a fa kfrpt fn a big Ontihen mt (I'afv)' (oiink in the (^iipd tip lo the 
nuddjD) in ah opfen pJjwN? and expoood to Iho *tin. The iiiaiitli la covered with 
on earthen bsain Ttw /afici may eon E PUR tO to lU moimde of 

Ordinarity it tokw tKrro or four nKinth*, ■ometi^Li^A iix, to OOrtlpIete tJie opeow Firted. 
tion. After a monlh or twa« vhcti fermfintaEiqn baa token ploee bciakly, the 
jtiioc ^ tnicuifenvd to o frreh jaia lilt the formentalion jo Etni^hied. Tlie liquor 

ifl them eonv^^ytd into KEinller I'nku and io Ehua ready for oole. Out IW. 
of 40 Men of piScv, 30 #«« of at* obtained. In the case of pr5r or dote Osfv. 

rugar—to one Eiuund of guf or angitr, 4 to 5 toaumiri of watcriue oJiTod^ rtud Uie 

pojutjon thua prepared |ji treated juet oe with OAne-j uico, 11 tttkm a little loogrr 
t[mo—uy about flflero do^'a more—to llnidh the preporatioo of tlio I'ioogur frmn 
the mnleriiiJe named. Forty eecni of tha eugar or gjrr eoluf jon yield about 34 or 
33 ewm of *htrkii. Xo ipodrtJ detoita nm fuminhra negording the prodnrtfrni of 
viiM^r from j'dJnoa ffuEtS. Cuno-|vico ^furk^i is eold at R«-5 per maund, t>tfl Urtr*. 
grrir ^Arrjto at Re- A the tmgar rJhtrlru: at R*. 4-ft maiind. nod the idmun *htrka 

at 12 por maund." 

ifa#lerv Br^gtJ md '-Tfifonnultion luka been rvOi^kved from the Deputy E, Bonsai 

ComrnMorker, Sylliot, and the Collector, Tfw fonorr writoa that nod Aaaani, 

vinegar te prepori^ on a very kiaall «oJo and for Jiofrw ootwumption only. It » 
trlJlde fretO t|^ juice of j |) hkuhi ff timrr-iuim 0eO p> $53% |2) IbtalMl# tJ#*L 

hjaokborrijpa tfj’iiprMjii JirMiOvtAiiia)<p (3} pinempplei {.tMiPHiM* VhMi^-na, ho p. dO), 

{4) dpnib^I'i fiwairnn., aeo p. urJd from that of iugoi^-titOO 

and dalc-p4i^. The CoUfKTtor, Dnoco^ rlatai that ih the town the vinegar pold is 
chiefly imported from abmad. “In Ditcca there are only two Rrma who com' 
on the mnnufortuteK and in both l[w hiuinm done jj very eioallp The proc« 
iaexooediiigly simple. In one omh tlie eubatancea used ore tU ^be jniceof the dato 
(•MJ p. 8801 or |idmyra poim (aoe p, I70h bread (e<e p, UOO^ and (3) Brnm 
jv I'lt'rt IIII m ^ Ke p. 3D0]u Tlic cartiien jar is flllod witb dale or palm juieci, 
and then a few alieoa of brood imd a few hondfuLi of groin ore thrown into it. Tlw iifua. 
nkoutli of tho jar ia elooed wilJi a cover, and tlie liquid allowed to feitnetlt tn 
that atato for a monlh or six weeka or until the frrnicntntiuD ia complete, ft is 
then poBHd throng a clean cloth and pul into bottle^ The vinegar thiui manu- 
factured ia ac^Id ml 3 or 3 An-nm*. par boUllt'^' In the ether rciiMtufjicturD ibo 
kngrvdienta ore (]> rmiA molBOHa, putrid pine-apple iUtif {3| gram, whife the 
pmccM of mnnkifactum ii eXacUy Ibo ^urne- TT'w ivJdition of broHi oimJ grani Am^jL 
and the Utdiailtiun of the waate matcriolji and wild pLoe-appIce are iutofratEng 
foatucee of thi* SjwiiiJ Fnalem Bengal industry. 

Fntfaere.—Hoey Trade uad Manuf. X. IntL, 1880+ 180-1) TJ. Frov* 

(clh us that t>w chief material uaed in Um inonufacture of vh3eg4ir w whim (aoe 
p. 13A?). “ WlfafUt ii 4 g 4 ir'CAna it cruidMd |t giv'es out llio juijen icaJted nu. Thii ia 

Doilfd and gwr and nib are jmide- The froth ik akiinmcd off odd put asjde^. Hw 
rrudied otAlka qf the cane arc hud |n a vat {Aovtl with a small outlat below Wailt 
and the froth is thrown oq tbem with n liltte wiiter+ The suhstanrq which Supnesea 
eoiiM trickling off IS boiled sjid beeoinoa whim, TtUi is the stuff whlcb |s pur- 
cliaHd by the vin^ar-mokars and (obao^ manufactiLren(s» ti07^- In a 

long and highly mtemtini! cOtiimilliiqatU>]l, the Aaiiatant-Directar of jigrinuJ- 
ture in these pruvincH stale* tlial there are a great sulwluoe* empluytd 

in the praparation of ^ineguT* hul tfuit the liquor is chisAy uhtainKl from 
juice and mne-juice ptoducis- The other better known eoureoa am palm tnddy> 
grapea (see p. 1119), TWAUmy jdanuK barley {see p. fH3h etc. The metbotlx of 
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im&niiJiwtiire nrv 4ilns(<^r to tliOsA dcUkilotJ lit C^vukiH^ion with 

tho Lower Pro\'ini.-<6ik "" Fni^i C^io-jclioe m obUMiwl Iroin tha miJlf, rttraii^ 
tlirou^b A p]«c of rofiniO <ilulll tWkd HUod iiit4> cArtl^oo voriwb w-hki^b litivo be«A 
welt wjuJ-tad and dr^od for thii pur|tOM?. Tho ziiautJjd af the vesBeta An> tlioA elowd 
with Htoppera to prvvmt foreign ituiUer |!p^ tting into thoni^. and they are renkovLii 
tc 41 ptnoe of ftafotyT where both bud luid Bir cmk hnVe frea aocead^ Thia UAtu-r 
mlly LAkofi pliun at tho bcf^irminf; of ths Biniinfitr, tu^v ardii tha ead of tlie cruahing 
BfiiAOfi, and the jars ore aUowed ihu& to etond till the cemmeerOEiiinlt of the 
rainit, Thn^i^hout tlie raiaB cloinp u avoidi^d Ofi niiioli oe poeiMhte, ob it aETrcl* 
vifio^AT inikiridudy. The jara ore plnoed in a dry Ofid warm oomer luld frlpowd 
to Llie mm aL interrabi. If kept iii a diuiip phuje. a thick scum tiovrlojw upon tlw? 
Bnrr«ce of tSie liqnid^A mould wliioh epj)e 4 irrf all in one pieee- Tliie few* diffEr- 
f rd naiiic# in iha 3omlitic4 of vinegar mimufaetun.S the mmt oofikmon tema for 
it m j«AnV Jjl Bijliore it ie cnllnd hifai lUld Moemt bhiidtS^t^ Ttip r|ii?i, dopnacnl. 
of tilifr rrkOiifd 'm genweJiy oonaidered ruirKnu to the vinegar oml tj^s rneteriai it 
thrown Awwy, hut the tnore ■econoniienl advoente curing st. Tliey remove the tenm 
c!arvrkili>'.fii tlKi Uqtiid ^ rhaikge the veMiel# and odd varioiui |fre|u:umt|H int ceuBMkting 
of f 'h!rii*|««rftfPiii (p, 23^]. Beedt and chillice^ er of oeafotida [p. 535), gftrhe^ chilliM, 
end H:oitunon eelt. Tlkey odw odd raw' hti Pti#. m p. inuaj 

Ijff¥r'4TMf nr*rHi*inr«T<‘wr*f. MW p. 11^31^), attd n tlfnaU quantity of HUgAT, Jf Tn^ At- 
tent^n be peid to the imndd, the vinegiir aft^r «oine time idto^Lher dioAppwuTi." 

Vinegar froin toddy ia ooid to be largely uml for niDdicknaJ purpoore, and teEla 
at ftjL 10 to Rb, I Za nunmih GrepeoJid iutoin S“im-g4ir (ieo p. L LI il}aro inosn coatiy, 
■ellUkg 4tt Bfl, 15 lu Bb- 20 a uiaimth Grope viiiog4u is thu* deecrrhed s—a GolutiDD 
ia iinwte of augar in weterh about IA aem of ttugar to a niuund of w^aterK end grwpca 
ere then crusluld into thia Bolution and tha mijClure act audde. In Eime it tunut 
uitu viiirgeTr Bei^ enpetwive, gfApf* ate, however, not very largely need for this 
purtHifie on the pltdiW- /dmdtJi vinegar P- G:!rt) i* mode chieiiy in Lucknow and 

eeiU Bh. I4> n iiuiiind^ white v'lnegar fn:;ink laLrley coata Ho, 15 a niaund. A highly 
refined fomi of vinegnr tefixietl orulr-ndA4 £s obtained by redkatiUing erdinorv' 
vinf^gor aioikg with a AreeU quAxitity of ix^int (5 hocfb dry mint to tlie macind of 
vjnipgiir). Tiic aul^Umoo m aaM to bo eKtcnaively nkaniifoctkircd m Lucknow and 
to bo lu^ for picktiiig. It mAh at Ra. 5 to Hh. 1& per innimd. 

Tlie thief eon tree of the vinegar tmdo nre stuted to bo th4j large towna and 
eiUesv notably Luokflii'iw', ‘Gemkhpur, BenAfnS, Mn.irLLt+ Bajnor, Agra and iiiluh- 
jnhonpnr. LucknOw premtrea all au-rUi i>f vinegars, both edJble and medicinikb 
olid tboAe are oonvej*^Hl Ml owr tlie Prvvizii:^* nckd own to Cufeuttan 

pj^ufiAr—In eonumtinn with t|ie torreipett<lenm nbevo indicated, eviumuni- 
cationa w'cru mceiVHl from Lehoret 13elhl,i ^rnttnn, Jnlandbnr and ^vraJpindli 
Of Lahore, it iM eUited tliat vtnegjLr ia preuateii in llw? uaiinl way from augEtr or 
KugaxH'nne jilkxia (tnrely from n[|olaM«ah “Ut in oombmatioti wifh gTafM»F 
idntn (pAxfinrij, or with salt a* ^idjuneta^ The price pur mnund of enfi^Tr^ 
idd vin^Af 1* Rs. 20, of vinegar six montliA oEd* Ro, 10. In Delhi there am 
fenr principal tnarinfactorjeii* and auger-cane ie nlrnD«t ooJely cmphiyed. A 
IiukUnd ef juice giv-ee ^Ommtb vini'gAr. Tln^ vinegar in greatest iluni^d at 
ftrak’-iwthm (or -iniJid) already dcacribeiL namely 8 hat made from oTI-bde 
by lidding munit nnd auhaequently dialilling the ndxtnrc. VEfifger is al^* 
eceiOliWinlTy ruedo from grepe^jiiice, rutidiia, loiamiAand «jrang»(B^ P* ^-^1+ 
telai ekitpat nf vinegar in I^lhi ia nEimatcd ot L200 tnniuide a ytmf- tn Multan 
thiw kindi ere nmde—nnyixri from grapee, from rBSPiita, ifmwrii hutii 

I'amnuB, but it is prepared only in HiiLaEl quuntltjee for locoJ roneUMiptiotn- 

Tlw Deputy Cointnlaalanar of Jalnndbaj' giire rnDthixl of preporati^^Ei 
ptiwi 4 *fl ih^r To oim niaund ef nifted hi# feugor^caxicjuicf)nm mlded liv^ bottle* 
lAtptfdnr Rxuntry vinegar and placed in a jar pt^liahivJ ineido with toJW- Tbe 
tnoutb in chated And the jjir eet on one tttde for three or four Tiienthfl- It w iIh?ei 
filteced tbruugh a elutti at Interv^ ” lu rid it of worms or inaeotii which rolteci 
STl ll,^* A cjiiATtfir-ee*^ ef ground fey pai \ f rtwmwin, aeop. 3I3J 

and half a tAiitost of ground kauUsnji bit^^riM see Pr ^tij and chiliW 

(nee p. £bS)^ ore added, the mixture being left fur A mofttlt or SO more. It may 
now he rnuly fur vm\ The vinegar prepared from CAtn^-juice is roddiah in ofiloin** 
but. this may bo corrected by the addition of alum face p. Al). 

In HawMpirpdi dulriet, aorording to ftebi-rMCFiL {Settle jj7rpl., 1584-u 1543ia 
app., xxiv.h the imnufoature of vinegar ia a fairly inipi^rUmt induatrv', iJie exporia 
being carried by river froni Atteck to Sukkor. In the town ef Rawalpindi cully oii* 
vinflgar-mitker exiitet who pivparoe it either from ifaesma{aee p. 11 Uj orfrota 
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A pot pali#ilwU on tli^ imide with m dMifgdil Witli onf< 

port rnjfliiB and Icnir pArt# wMvt, Ati^l tUv nmuth cloiicd tut tight tut lorV bo aii 4 
pljwvd “ in a hmih whero there m htdo Aifp aifior thm in a pcwhilLti- of'its beuij^ 
Hp<>il«Kl /liter twrntydn^a a fo£a of Firtliawnri aidt imd a to^n of inen:uir>- 

in tIbO nitio uf a eewr of nueiiu umhI, is mixed with it mnd the tndutli of ihe vnael 
ia again aaaleci. Twonty daytl afser thu opera^oin the vinail4:ir I# rv>ady for 
(i.c. in forty dayt) and it tlsMl fllit«od liJid kept either in botEJisi or jars.'' Pricp 
Ra. 2-St or per maimd^ 

P^Ylxhimm^^Vury Uttlo vinegar it made in th#« pravineM. In a 
conununlration from &aoni it ia oiaotTVAdp ""The veadoia of ^ineguTp and Uie 
coofnclbniira ubb it, in making up chutniCH tmd otKi^ pTwierv«p pernnire their 
atock frutn ouuddafrom Nagpur, Jabalpur and even from Pelhir Tkbe Deputy 
Co&uniaeiauar of BvLO] epeaka of a anuill monnfaetiire from mgar-eaitr juice. On 
aliio from the heiTi« of the J'dmctn troa The hefTi®i 

n» plaead in an e&rthan jar liiofig with aorne ooirunon eall and Joft for a few 
daya. 'Dm jui™ ia liMn mquo^siM out and placed iti t!le aUb for a ahort lime. 
Bitr. Sadaaheo Namin of Oadarwiim deacrih« three fnrmo of x'inrgar Ut pifpami 
from ■ugar-i!nne jiiicop from 7<rman fruita and from raw ■ugor."" 

iffarfnij.'^ln, the amen of Offk^'ai Paprrt mentinned above» a report iMued by 
iIlO RtWii of Trade,. Madraa, ^sm tho particniara regarding that {’‘tmidcxiay. 
Tll*i produwfl art^ tflfl loddy-ihnpkeeiwm, and tisay d^nvert iheLr uneponL toddy 
jatn tinegar in either of the fullomng wa^v. Ttie to 4 jdy ia pineal m a eloved 
earthen pot and kept there lid Eennentatian ia eompleto and tha liquid hM 
beoomo eour. The pot tt either kept above groimd Tor a month or two^ or Ia 
buried underground for t hrro Or lour montlhft or more, and ihen tnken Out. Tlie 
longer the pot it kepi clo««d aikd undfirgmuiul, the better the quality of the 
vinegar. In oEtlb«r tmt pEira viuagw w obtained wJubh the pot id opened a&d t>w 
aadiEUenI IlM boen removed. Vinegar ia alpo fitade by lieatlng frtiiMuted wddy 
nither by flni or by expoiure to the aun. It ia proEmred In a ■hartor Unia by 
thia mathod^ but the c^uantity id \mm than by the aIdw or nalurid fermenfalion. 
Ttm vinegar thus oblnined hnUraAier, tiaed both for medidniil purpinwa and in 
nookieg. Them is no dihnp Ima^ ilt >fndre 4 vrhefv DOUntry-made vdnegnJ' id 
apecialiy sold, artd the tmila in not 40 eitnsmiv'e m tfml In nitbor Rugltth or 
tjemum i^ine^aT (ew p, ITO). 

AurTaai'^Tha infurmatioD procured from the Varioud dietrieta dicw tWa main 
rlfUtfee nf V'lnegar oa mada, uanMly, from groin or from aweet duido. Hie aul^ 
atftncoa nhiedy used in the immufaclure are rire^, peUi;, Coddyp jiiggerii'i auglirp 
ilfiitoa and plantaiDa. Ttie Obaervatlonl tugiudillg tli4 p£^p4iration of vixbegaT 
from Ti€e and jpoafl am interantingp and aiuplify %}m tndhm knowledge already 
oxemplibcd. Tho tift jeee pp. ^40^) Id boitod ami then opoIikI for about tiuoo 
lioLira; it ie tbcll miiteil with coh^J or water obtAlned from pre^doualy boiled rice. 
Tbn mixture kl then put into a pot of clean water and kept for three daya in the 
ahadcr Soma wait m now added (1 i<4a to i i^Oi of liqmir]|. The liquid iiuiy bo 
aeeil to have tiumad alightly ipeen ozkd to hnve becotoo enur. Tliki la callod 

and may be doacribed out tbo domiiilic vinegar td tbn provjiane^ Jt ia 
Ui trudely formed malt vinegar. 

With the p«aa{aeep. lybSj the proceoa ia aimilaf. They nm boiled till they tum 
aoft and the water heoomee eeddiah. HiiaiantEwmed dfl and put into unotl^ p^t 
or Jar^ the month of wliieh h tied up witti a dutfl. Tile noid ia boiled iL.@[iiEii^ 
aaJt (3 (Ofor to 1 ri«ii wkiod, and thv boiling continued till the fhiid kl teduord 
by eno-third,. the iwilt being crude vinegar. Speaking of the i4umilfactUA> 
ox vinegar from awoet Muida inch an palm wine | toddy )l mention ia rv|K4>tedly 
by the ForiTKae ooiTBapondenta uf the adv'antage uf adding a f^w alicea 
of bread Ki 41a to facilitato fermentation. Tn vinegar of local manufac¬ 

ture fi largely employed in ptroor^'ing tl^ ft ia prepared Icutn itale toddy. 
chiE^y Hue pr^uce oflho Nipa paln^ Vit34igar ia ooid to be improi-ed by pLadng 
a hot tmek m it. 

ia no export tradn in vinegar fn>ni India, and impotta 
of tdnegarp tog^tlier with ptcMea^ a&iices and eondlicpiouljf, were recorded 
io the OlJEcwf Returns for the first time in 1S05-6* when the total quantity 
received amounted to 14,873 ewt-, valued at Ra. |,13,(>53^; itiitl in l!#06-7^ 
IfijSOO (SWT., valued at Ri, 4J7,033. The bulk of this import traffic ia 
shown to come from the United Kinpiom. 
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VINIFBRA the grape vine 

Hindu JCnowlodg^ 

[C7A fnd. 1897p \U ^S^^ Wariiig, Basar Med^ Ind.^ 1S97* 159; 

Thtirpfv XJttff, 4p^, CA««.p Iflftfip 14 ^ 7-'ll t Blaunt and Bloinm^ CA™. for Bn^in. 
and AfflflJJ/-ir IIKW, 21^31! ; Blyth, Food iiupeef. and 473-0 ; 

Hoflirir Re^. «4 Frm;. Bmi*r.h^uanr CAIyvi. ^ ; Leach+ Food InspwL und 

AnaL, 600 - 27 ; Journ. C^tn, InduMl. (imaiiy articleiijj FharmxriU. 

Joitmr l YtaAt^lc 0/ nW,] 


vi.p pt, iT.p 

Qr&pe' 

via*. 


V1TIS+ ; FL Br^ Ind.t i^n 645-^2; PUaLhoo^ Monog. 

Phafier.^ v.p pt. ii.j 321-414 ; K.iag^ Joum^ Aw. Soc. Berig.j 1.8^7, bev,^ pL 2, 
109-14 ; Gfnable, Man. Ind. Timbw., 18^>-91 j Duthie, FI Ufp^ Gan^. 
Plain, 1903, 170-5 ; Talbot, lirt wtc*, 1902^ 99-104; Cooke, 

FI, Fm. Bomb,, 1902^ L, 247-5S; Braadia, Ind. Trew, 1906. 175-9 j 
Amyriaum. a largo gonua of climbing abniba to wbitb tho Grape-vine 
belongs. The fruita of ae^’Oral of the wild Bpeciisa art edible (for exatnpk, 
f \ f\ riiifw*tr^ and 1". bffidm/ff), and it soemn higbly 

prob&ble that some of them may have contributed by hybridisatiou in 
the production of the somewhat frharacteriatio caltivatod grapes of the 
moauuinn and tablelands of India. 


WUd 

Qrapee> 


History- 

Bpldt 


Yiac-Vmt 




V* vlnlfera^ Linn .; Semlcr, Tn>p. Agrik-, 1692, iv., 9-186. The Vine 
or Grape* atigurt ddkh, hurl, tanaiir^ nwaifr, mdmrr, 

Xvdt'tnuN^irrip-pazAivH, draksha-pondu^ befann^ur, wahi-ti ; raisiofi = 
Xiimia, ziriwhk, midia^ kurk im(m, kifumisut^^u, sahtip ctc^ 

The Grape Vine is said to be indigenouB m the temperate regiona 
AVestem Asia, Southern Europe, Algeria and Moroc-co (De C-iuidoUe)- 
According to the Flora of Briiuh India (i., 652) it U " perhaps i*lld in the 
North-West Himalaya; cultivated extensively in North-AA'est India, rarely 
in the Peninsula and G&ylcm." Gamble (i.c. 190) eays, “ Haa been intro' 
duced and successfully eultivatcd in Kashmir and other parts of India. 
Lawrence (Fait^ of Kashmirf 351) remarks that in the old dayi Ka^mir 
was famous for its grapeei, but now, if a few vineyards at the mouth of 
the Sind V^alley be oicluded, it is djjffi,cuJt to obtuin a good dw-sert grape 
in the country.** '^Everywhere one sees giant vines climbing up popbra 
and other trees, but they are often wlMp and their fruit is poor snd 
tastelcss.^^ 

Hlfltwy.—41rsp«s liAve b«n kaown in liMli* from b Vfsry remote 
Sanskrit wark# the best'kntjwn rmiim for tho frmt *nj drdkwAd an4 
whiJe a ipirit- diptUled fpom grsp«a {ntaddhiha} m diatiupujir-tiHi from th^ nvm 
sugar-cane, rtw+ barley* ate. As chooHcg the imt^tiity ol the kJtuwLtfa^^^ 
grapes, Dutt m^iitigns that they a«r alliid'^ le by ChuTiiks anti Siii^uta, Ptmc 
ta the ^^lithammJulan couquaBta of Indin wv poosns, bowaveri, no prrt'^av 
}iifarfEui^l.jon a^ to the cuitivmtion of the grape in India poropcir. 

St^iU (Aneifar Jrvwtoa, 1007^ 448) tella OH. that while working in the ruin* ol 
Kara-^Mg (8th oroturyj^, he came acnw« a cupfli) of ''iarge blil^ curr^M 

<lried pwfwdy liardr" In otl^ar paRaugca (f-e. it83, SS5J ha iu^-ite# eonpmcrati" 
ef the fact that in ona of pBinlinj?* of DandSn-friliq, fflateaui af tins oonvrn- 
tinnal hg-lMf, the vine-leftf had been nubotiluted^ and Ea etilJ nnntJiBT 
\ir. 24rT^) he draws attention lo the freocoee oi rhindin-Uiliq, which mniw^i 
a virw-k-af md pattern* U !■ thus quite dear ihai the grape 

known at these early tiroes, juftt bej-ond the north-weatem frontier af 
In FM Bcmiw ^fnnuacriipt iHoemIe, tranaLp 1898-7)* mureaver, nuronfaua 
anc«a are found to the u« of raiaina m varioua medioiiiAl preparottmij- "p 
But the tAftdicifwJ Iim of tba vine racoided in Hindu litcrat^ ora 
roacwied with the dried fruiti or raiaina and tbo spirit (fluk^hi^]. eo tiia ^ 
£■ peahahle that priar to the Muhammadan cotiqueatap both w rr™ y™ 
ozkI the x^ariotu foraif of raiaiita wera, aa at the present day, imported 
acroae the northern frontier. Many wTstem (Hehn, Kutorpft. wnd 
S5^U4) ha^'o dwelt on the induetice of the faith of lilafn on vine-grawing in 
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Eaat, B«En(^ thnl Ui* drinb-ine nf wme ti «nitr»r>" to IftW- Sirmj- 

ul-Hais&n (Jtiurrt. HflFf. lais., n.n., isadi., funiMhfli, 

hnwGVfTt nmiiy luvlul pwticuJiirt rp^iinling tlw vmeiyftrdi of Dm-uIntAbad. Tl>w^ 
hci tbinl^ d*t4^ from the tiino of Tojduq ( 1 3S* I bul on Ta«1w| '* deatlli i1ift<^itJiI 

wflfi tmndfierriMl to Delbi, ATkI th*l erant bad * duAfftr^iU on ^ gurd™. 

Tho foliowing paBBi^^ pfltHapw, lulflciEntly i!ndk4t« tho Siyed t v|owi:— 

■ ■ During the timfl of th* Bfthnsiuii Kin^ (1438 A.Pnb Uaulatali^d becainO A 
miiitvj' atdtion wtld^ Pamrii-bui'KKranfuL 0 n« agnin tW peoplo bet»n 
to pn^Wimlion fco e&nlcning, growings hoH'o^Nfr onJy thopd Iti^dA of vilUM tJifll 
IumJ fturvivwi tbfl oefllocrt of proviottA IIwh* in anoUior no ip- 

in4)rk«, " A great vtuniiloa to gmpa ciUtii-ation wi# gii-en by tli* Fortu^M 
Oirfatjari MLiiflioiui locatod at AurangntMidp wm# LLbormlly endowed liy 

tiU «rly liiJapLir or AbiTiadiutpiu Kinga in 1&50, Their moruMtcrw grow botli 
purplo end whitei graft«- Ibn Baluiikp tho Jfooneb tn^v-oltcr wfHo vimted Daulft* 
tabed in 1430, Mttl the French tmVPllflr Thu^-wQoW who imdA an piittfided tour 
in 1807, Were much etruck with tha ganlene that met their eym throinplOUt 
thd Sftrkar of Doulntabw:!,” '"Thia etato of thing* oontinu^ tiW 1083 A.P-. 
whtti AujMiflalMHl bocama tll* capiui of Aurviniprb, The mty grow ni^lyp 
nnd with it the douKtml for ail eorte of *' In Dnolatabed itafllfp^ ttw 

pM*ion for cultivating vinioe knew no bound*. Plaooa of rocrentiiMl prodded 
bv noblemen in thoir own ganlenJi wew entirely covered with vine*. E^-oll 
Fakirs looked upon the ™o mb a gift froin Famdiee, and had their mtwqnee and 
monnetafie* ifoiiMsd with it/^ , . - 

The Emperar Dehor (3^e*rtotrl*^ IfilO (Leyden. lUlif Enikine, LranaJ.h MISJ nii'ca 
a full relation of the flrirt oocawon on which he taated wine. Eia srendeem Akbar, 
liljwBvcr, loetonxJ and enCQure^ cultivation, end, by tu* diimt arf* 

of high meirif were ■ucweefiillv- aodiittaliaad in tlie PapjAb and t^ireugMUt the 
greater part of ^ortbem atid Woirtmi India- Bul on ac™wft of MW« grand- 
eon the order went forth for the dMlrnotion of tSw vicuiriM of KjwhJnirt and 
grapo cTlltUfO in India shared in the lugiert that followed. The revTOlwnth and 
ciglitoenth eenturice, thertfpro* witnccwd a decline of intCP»t in vine cullu».r 
aofflcirtit to Mcounl for llio low podliotl tho indiietry now oc^pwti a^ naturally 
Urn referenoe* Oilher to the vine or to wine in the work* of the early trwycJim 
era few^ and tiioatly of a negative tharaeter. Nioolo Gmti, who trav^Jiedm 
India early in the IJSth centuiy^ Bpeaking of a town called Paneoiua (wippom 
to bo PeeuW «“y"» “ This i* the onJy place in which viavt hJW found, ^d heW m 
very *mall omiiltity: for throughout all India thero are no vinea, neither w 
any Wina/" ITub, dotlbUaw, WS* not a vtny pooiinilv ilatemeftt, 
after Other wrifcmi vpmk ol grope* tut itona by them in varjoui pafta of 
Burdin. Thud of GujMnt, MnniWilo (IGaS-M) »>-*. " They WJint ndtlim g but 
wine i but to atipply their wimt of that, they have Tr/n* tokcfl out of thoCo6«*- 
tree ” j but Tft^^mier ^ Ittlfl) eaya that in Amitn " Thero nro q^titie* of vin^ 
and jreiod grape*, fnit no win#, the grape* being morely dried to dl^ 
from?* The^^nnat in Leiwn#, /ndoatfli4» ric., l6S7,r pt. ih,, 16) irJJa ^ 

thnl ibe Dutoh nuide wine from the gmptw of Eurai r fuid that m Golconda 
they mado white wine {f.0.104) ^ also that winc-drinkhlg wfw puiu#h«i m Kand^ 
hkr ILc. Sdb DiTngton obBer\'** tlint BanniiuiA though tiwy a« under 

reetraint from the btood of the Krapr, J'Ot wld they Wy tMle 
hIv*« Inmriouely witll ihoir iuice, while it \a nmCKCnt nml hainilr^ ^>e pave 
LTMiwa hrouglii to Buratt, from Ihe middle of Febnuu-y tilt Eowarda tbr- cad of 
3Larch : aomO from Amadai.^h ron» from a village cwjWi Aaapouro^ fe«^ da^ 
journey dfcnlBjrl from Surott.'* The#* would doubths* Im deembad a* the Deccan 

grop« of the Bombay ahiip* to-diiy. 

TTiero i* thu* no dmiht that large tract* of I ppor aivl ^ 

eminently suited for grope eultii atiofl- Many <!*»?**' 

to prov-e the exlWLSiv# and di^V-ndfled nature of the knowledKo that BKkfta ui 
Indio ond iia chief frontier cornitrte* reBanling the ^-ine, fur esmmpto, 

ia cm of the Indian locaiitwe where what may be dCfcJfibod ua 
culture i* n recognised induau^v and Kaahniir a* an area of both acdihiatk^ 
und wild *0 far a* U» pMcnt-dny cultivation u cunreroed^ ^ Ui*liy 

tiMJ trode^in tlw produce at llw vitleyorda of Afghaiue^^ ^iirhtftaa n^ 
Kashmir i* of no moan [inpertanMi (Mid moreovw cajs^l# M 
■lorn To that calegor>' there ■emui mty ptUapMt m t>* I™ Iiif ^ 
having to be added, niUOfily aa oA impc»r^iit cMlro of mpe cUlWvatwKi. 

FoWm* (Ad-rmu^ tnmilr and OommentJ^ r-i 172- 
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Liber 147A^^ ^loclo C^nti» TraivL mlbrEft*L in India m 

{ed, Mnjarju 15 s Ain^Akbari {lliocihnuJiilp InktylLli, J., (SS; oko (Juirett, 
trrtJuiL) LE.^ Soft; LijgDiu ^*st. Earbad^^ JtkST. ^Unikd^iklD, Trawi#, L0U!2f iq 
OliwiuM, Hief. .Vfyjwv^, tie., 34 ; TavemieT, T’rtitW* in £mL, Itlrfl (cd. BoJIIl iL* 
3ft3; Oviiigton. ;>|r. ro lUiiU, 8, TrartU in Kashmir. 

I.S42. Ii.^ 53 ; Hoffmeulcr^ Traveia^ 1841^ 372, 37T-9 1 En. oj Tor^i^- 

Tozzelti, En Jffum. Mori. Soe.^ 1355* 155-7 : Ue t/ondolb, Or^, Culi^ PianU, 

JopeCfc Lee PL done L'Antiq,^ rifc,* ItKH^ li-t 280-1,] 

VmcULTURB AND WINE AND RAtSLN AtANUFACTU^E. 
According to Woodrow {Gnrdr in lud., ITO3, 227), '' The lavouhto 
^ x^ctics of grape tliflt are growii in Europe have been iutixMluced niatiy 
tiineii into India, bnt with few exception f^il to b^ome cAUbLahjecL^^ 
He then mentions the follo^ving forms os having been nccliniatifleil and 
as being eidtivated flUccesafuJly in India genemUr :—White Mascadine 
(tafed angoor ); ’^Vhite Fortni^i iCoJthmer^d or TITiite Tuk&^, ttdaytUt 
nn^r); Black Monukka (hoe’^aiuie on^r); Blai^k Hamburg {kubthe^ 
augur) ; and Faqoira* I^tails regarding the methods of propagation, etc,, 
as applicable to India, are given in detail in the aanie publication, hut 
space does not permit of fuU treatment in this work. Perhaps cue of 
the ntost important points to which attention should be paid,, la the in' 
ducDc^ of atmospheric moisturie. The fruit will not ripen when oiice 
the rains have broken, so that earh^ maturity stock in direct adaptation 
to dimatic conditioini is essentiaL Firnuiiger (J/oii. Gard. /nd,, 1901, 
271) sUktes thnt '' the driest and hottest poriod of the year is when grapes 
ripen This wiU be Match in the Deccan, Jlfay in the vicinity of 

Calcutta, and June in the Upper Provinces," 

PAn/kb .— HEmderson remarks that ^'in many parts of the Panjab, 
the vine thrives quite as well as in Europe,” and B»qlen'PoWeJl (Pi. 
Prod.t 3T1) eiiumcmtea twelve differeTit fornia recognised there. Practi* 
cally no iiifonnation, however,, is available regarding ’iiticultuio in recent 
yofiirs in the Fan jab. The reports of tbe c^^rimenta carried ou at the 
Agri'Horticiilcur&i Gardens of Lahora contain little information, ojui m 
mostly a record of failure. TATiile that is no, there are several very' dtst- 
ti active grapes regularly ^|d in the larger towns (such as the small jbeedtass 
gra|!ie of the Delhi market) that seem well worthy of special study. Sly 
Jaurn. imf,, i,^ pt. iii.^ 268-9} discusses (ho fruit culture of the 
North-West Frontier i^ovincc- He eays that i,000 seres are under 
orchards^ of which 2,700 are in Peshawar He then disousaes the gmp®* of 
Pesbaa'M, Xohat^ Xurain and Bannii. (For rn isin Vinegar, see pp. 1110-1.) 

wi^n ei HAwttmir .—Blit the interest in Upper India centres vntT latgcly 
in the ^ineyartl-i of the State of Xashmir. In the time of the Emperor 
Akbar^ os abendy'indicated^ wine production was a very general industry* 
nnd held then a much mom important place than at the present day. 
During the time of the Emperor Jahangir, the grapes of Kashmir were 
improved, but shortly after the decline set in which has been already 
alluded to, Coming down to modem tlmcs^ the subject next assumed 
interest in 1876, when the lato Mahamjah Ranbir Singh took up the entsr^ 
prise of vine-growing, and in 1885 had 352,525 plants in his various vine¬ 
yards. At the Calcutta Lntemationa! Exldbition ol 1884, red and white 
wines and also braudies made in Kashimr from the pure jme* of the grape 
vi^ere exhibited, and obtaltieil n gold medal and were highly commended 
for purity nnd excellence. This eireumstance has often been ovcrlookedK 
and the old tradition of Lidia not produning wdne been every now and 
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agniii commented on* It can and d&es prodnce and no one can 

S 4 a_y ttat iIa win& mduati^'' of tUo futuiv may nn-t berome Ofic of its 
commurial triumpb^. In spit^p boWflVcrp of th^^ gttst oxpcndittir** 
tavifthod on tk'&m, the iinc>*TiiTiFi of Kashmir huvp not na ycE proved 
the eiiccraa anticipftteMh and in I8fK) it became evident that the vinp^t 
Wen* lufinring from With reference to thiw, LawTence 

(Vail^ of Knwhmv, ISM. 351-2) states that ^imcrican vims vrere ot 
once imported, and ore now gradually repkciiig the unhealthy BrndeaitJE 
plants/* 

Commenting on the dechne of the production of the eating mpe, 
Lawrence observea that the people cut down their pmod vitics in order to 
avoid the esa<>tionsof official. ** The grapei, white aiul red, from the State 
vdiieyard at Raipur in the Sind Valley are ciolicSQiiia+ and eSorts aitr being 
made to rEpfi>duce the Raipur vines in other parts of thi? valley* With 
the decline of the eating grapes^ there has been an attempt to introduce 
the wine grape^ and at present there an? 339 ncres of vineimnls on the 
shore of thE!! Dal like. The vines were intrtiduced from the Bordeaux 
diatrict/^ Perhaps the vine.s of Burgundy wouh! have been more suit¬ 
able to Kashmir. Cbstlv distillery plant was imported and set up at 
Gupkar on the Dal Lake, and of the Medoc and Barsst; vaHetirs, 

sometimes good, sometimes bad, have been mannfartnred year by year/* 
“ Besides the Metloc ami Barsac, w hieh are sold at Gupkar, a large amount 
of apple brandy U diatlUetl and finds a remly aale/^ The viiieyank ate 
uniler the direct mnnagement of the snd, in spite of superv'ision, 

the vines do net receive the sedulous cultivation which alone can gixi* 
success,” The businefts in present ciroumstoncea docs not pay/' \Cf. 
Stn^thiiss, in 1894. Ne* 15, 24-5. 27-B; CbldatreaiUp Fine 

CuU. i» ifoiwiiHir, in Ind^ Gard., Atlg* 14, 1^3^ ftepfs. A^K-Hori. 
Gard^4, iaftere.l 

Vnited Prov/flirea*—Pracdeatly nothing of a deniute nature has been 
wTitteti regarding grape eulti^mtion in these provdor«i- The vin^ is said 
to fruit well in moat districts throughout the plains, but the grapes are 
ouitc urusuited for wine manuFacture. On the hilts, however, it is other- 
wiBCp since at Kumaon^ Kona war., ete.^ a fairly large iiidustiy eadsU in 
\ine cultivation. In KanAwsr the ^^ne has been rultivsted ainco the 
early ckssic period, and several writers have spoken iu high terms of the 
vin^ of Debra Dun {End. Fqt.. 1389, MS-h). In the ports oF the 
Botanic Gardens at 3ahamnpnr wiH be found some iiiformatioti regarding 
the ejcperimenta! cultivation of foreign, mcwtly Afghan, ^wripties. 

In I'ppef KuoawuTfc" aajre Cliwhoim (d/oEim. Soc. /ad., viii-* 

■' the vine tS eictenMin?ly cnltivuted and nipemi iCa wsp nt nn ej^vatjeo cf *reio 
iLnOO to 0,lMW fwsn TInt Orat phuita an aetm at Nueiiar, but the eliT^te 
is not aujt 4 tlila E bp>TFntl the Miru rklgi^ wrlikJi inlcrcepti tike hc*vy cl^nda^ the 
atcuitJer atcount rwin Fiiraurs the rippfitng mt the ^pr*. i^nteyardiimwpy 

sheltered lutuiitienip genmlly cm ifw mt#^p slope fiwme the nvef vine* 

aro finiTported Oil fMiJi!* throe iir fuiU!' I'roin the pfininJ+ ccmnertetl by nnnxonliil 

Hiiiw The fniit liaiypi below l|w n3uMJie of the kiavee, nev«ir ^aEpiaeiiF to the aof»- 
A pfirtion uf t\w rrvp i» d™d on tJw liaiw-Uip P.nd ■tor.^ n« r^»|iui 

for winter nH, but without ean?. and many ^apoa ulr apoilod m thr prm™. 
For novwnl vtam ih* tttyjt hiui bwn ilfficiwit. thr Bnmp« droppinp off 
ihov were tips frem unewJicmahFe Fathl of fitin and isww. rhiit p-afi iat>4a lha 
mil^all a a* modnmte. but the **i*ii^M* UT vine diamu* appe^ m tlw vaUeyp 
4 uid destroyed mumy sitkayanla. Hie fltah Fniil i* eiported to SniiiJi for 
m kitias or larKe hill lawkels, mbA tha aimdl ieedlw prap-)* dried a»^ tolfl 
ttkflps u * fim 2aate curranta ' nt £ rupeee per jicnuird. At Akpa arwl E oen tJM 
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prte® of f™h f!7ApM ii #boiit Qm rupee for n tfYm-fulL'^ Sungruun ii the hifihut 

point in ihp vuJkjy wh«* vine thriv^aa/’ 

In KonAttELr. e&y* 3Iir. Alkirwwp (a Uter winter), tbn fruit ii eiiJM dffi^^n^r 
and the plant fdrwrtj;, and ttiore t>» vino ia ^^xteiuively eultivAted iu a fU-W mo, 
and ripenfl it« rnnta at aft olevotioft ot from fl^OOO to 5>,000 feet, Ha Ihwi Jidda 
ttuil a ffpirit talM mi" or ori la prepnred from the juice, and ain 4 wine cftllMi 

Aeoordiifkg to HofTliueiitar (Y^'roLvila. lE4^k 377-^) there eppearato iuive existed 
ft fitrgo trad^^ in dairying TreiK grepee from Hiuihahr to Sinilik, This tmAic cen 
hardly be mid to exiat to-^ayk thongh ttie exparta of ralidiu may he coneiderable 
ftndr tnoreo^PT, Oapfthle of indnite development, ll¥B HTaLlikhle infomietion 
r^arding tha KjinSwar mduaLcy- ii* however, both meegre ^d rontrudittory. 
But with a comtuxtnily of eiiltivatorB pomeaBed of an onrient tFuditlOh fuid 
eentorie^t of oxperienee aa Tme-growerm, much might be elep^ed Wen? WtS- 
euHvro organiiKd on more ec^iecitithi principlea, and with auflieiont oapiud aail 
eominereiaJ rtiterptiae. 

BombMy ^—TW earliest defiiiite lafonnaticFti regftnling the cultivation 
of the t4itp in the Deccan tcoukl appear to tte that alrcadv briefly alluEled 
to in tile paragrapb above on biatory, vis. the pos^gca from Ibn Batuto, 
Thevonot^ Mamklslo and Ovingtoiij etc, Syed Siraj-ul-Hft^mn (ht. "224) 
Bay's, “ Liking at the present conation of the fruit tradp at Poona md 
Naaik, one Teahses what treasure liets buried in Aurangabad and its vicinity, 
Thc^ie two plftcea aend fruit to the value of many lakhs of rupees to the 
Bombay market. The writor has peminally acen thousands of acres of 
lands under vine cultivation around Nasik, One merchant alone—a 
Bohra—exports mueh as £^,000 worth of fruit, \^Tiy ^ihouM not 
Aurangabad compete with the other cities on equal teniis ? The soil is 
excellent^ os proved fay the experieucie of centurics,^^ 

Tlie moist climate of the Konkan is not suitable for vine-growingi 
but in portfl of the Deccan, Ahmadnagar^ Aurangabdui, Poona, aud 
eBpccially Nosik, grapes of fair qnalit)' ate groivn foe the Bombay market. 
The ^^Ilea are uBnally trained on live posts cut from riin'i 

a tree known in the vemaoular os the pdnj^ra. The at^coimt of culti¬ 
vation given b? Woodrow, which has been already referred to, haa special 
appheation to Eambay, and should be consulted in this connection, ^fore 
recently P, S. Kanetl^, Superintendent, KmpresB Gardens, Foona^ gives 
a full account of viticulture m Poona snd the Deccan [Ind. Pkiftr njw 
C^trd.^ April 21 and 1906), He names hve distinct varieties which 
are cultivated there, vii. ii&i or fsAoXvi, fakdi or /dbri, hahshi or kali, 
and soAchi. The ^dd sde^^ted has a kind of garden soil that is neither 
black clay nor light rad (murrumb hut is a mixture of thefic, and contoiaa 
a fair proportion of lime." In the htit weAthet it h ploughed four or five 
times and during the rains is left fallow, or ^ 

grown and ploughed in a green manure in September The young ™es 
are reared in nursery beds and then tranaplantod^ Tlic season fur trans¬ 
planting the vine stewhs is the month of January- The atork is preparefi 
from the cuttings of the October prutiings^ “ The cuttings, about a foot 
long^ with fouj* eyea or buds upon them^ are chosen ffom ripe wood aJin are 
planted in beds, the soil of which is manured with ashes m well no Red 
iami-yard manure,^* They are put down in twos* and by January threw 
shoots about fl to 0 inches long and become fit for plantixig out, Previoufli 
to planting out the young vines, the field is ploughed along and aefoas^ 
the points of int^^TSdi^on of the fuirowa being 7 feet apart. At the 
where the furrowa cross^ pita ate dug,, in each of which a boskotNl nf 
manure Is placed, A pair of young vines is then pUtitcd in each pit» 
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The inTtovra between the pits serve oa water-eliaanel^ And water i* Applied 
immediately after planting. A seci^lid and. thini wateiriu^ are pveit al 
interrala af four and aii daw> and later the phlntatiDii h watered every 
eifibfc dftVH till Jtttie. When the vine* are established, Awiri stakes 
{Sirt^hihfHiirff* are driveii into tba ground and two of the 

healthier shonte tied to them, while the others are cut ofi. In this way 
the iidne* grow till ApriU during which time half a baaketful of farni'yard 
manure, or prefeitkbly should bp j^ven twice to each vine and 

all side gmwtii remoVRh Whm the vine has gtown o^-er 5 feet (towards 
April)» the ends ar^ tupped off. Ai a consequence^ aide shoots are 
throwTi out near the top. About throe or four of these ahoota ono kept 
and all the lower are icmoveiL" StronEor etakca of the psn^ra 
hiffira) are now supplied in place of the kart?L "' The 
three or four ahoota Icept at the top of the vine continue ipowing till 
October next^ when the pruning for the inkh& bar (meat crop) hceomes 
dne.” Alter pruning, tho ground between the rowa of vines is ploughpi 
No water is given till the shoots blofasoniT and form emali fruits. 
About four weeks after prudng the blosBoms appear and the fruit suta 
in a short time afterwards." The bunches arc ready to be gathered In 
March, about six week* after the gmpea bogin to get soft, " A well- 
establishod iilsntation about te-n years old yields about If) or 12 lb. of 
grapes per vine.'^ After this fruit is gathered (in March], no water La 
^ven for about a month, and in April the hot-wcathcr pruning is done* 
At this, pruning the spur* or kaianu whieh had three or four buds loft 
on them ot the cold-weather pruning for giving the fruit-hearing shoots, 
are sbortenwl sud cut buok to two bmU, from which alone onc^or more 
Ahoots will spring Up to bear the soar fruit of the rainy wason.** After 
the hot-weather pruning, the land is again ploughed, harrowed, and 
manure apphei Water is then given and continued woeldy tiU the 
Tains. In October pruning conunencea again, a* already explained* [C/* 
IUM* i-asd Ett* and Ayn',, Bomha^.] 

ijiw*iri.—Y ctv little is known regarding the diseases of the vine in 
WesH'm Indie, Recently, however, Butler (.dgpri. Ind,, ii-t pt- U 

Bf'S) furnished n brief report on the subject and identified two out of the 
four diseases mentioned bv Er, Kanctfcat, The four diseases awH ^ 1 kharda 
TOf^ tr« 5 d or brown rust), \2) bari (mUdow), (3) kkajai^ rag (black rust), 
and (4) kxfpa rvg (drying up disease). The eccond aiiil the fourth are 
well-known diseftsoa of the vine. Bari is TurkrrL one of the 

most destmetivo of mildews ; whilo hirpa rog is anihraemm[MphHrrfmH4i 
«mfprri 3 i^m). Both can ho controlkd if not checked by flower* uf 
sulpbnr* [CA Maxwell- Lefruv, An InMtt mocking (rrape-l lac, in J^ri, 
ind.* 190T. ii.p pt. iw.r292.] 

One of tho many snrpnseai tliat meet the 

visitor to Quetta is the pro fusion and superior quality of the grapes that 
ore ofiered for sole. On inquiry these ore found to be frequently raised 
in vineywtis where there is practically no minfafl ami where few or no 
Streams are seen to iorrv anrtace water. Uudeiirround, however, the 
people have eKca\^ted dnins that coramtmicate from one well to an¬ 
other, until a fairlv good flow is established from the upper (often fwky 
regions) to the more fertile lower plains, whciv vineyards and fruit g^na 
abound. The a^'stem oi BUbterranean diains (or tunucla) has bean adopted 
fis a matter of Wnomy, since tho great dm\em of the Hurfacc soil ami 
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higb temperature o| Uie atmoaphene wotild absorb all the water \m\g 
belore it rearbed the Qielmrda. 

little information exista as to the methods of cultivation or of niano- 
facture of raiaiiis, but R. Hughes Bullef lias furnished some interetitiDg 
pHttirulars regarding the chief varietica of grapes grown in the Quetta- 
PieJiin district He cnumemtes some eighteen^ but the mty&l widely 
distributed am known as haiia and spin kishmuhif followed by k^larjuiick^ 
huEaimit sra ktEhmkhi, and The rest, be are only met 

with occasionellj, Is a large oval-ahapcd grape, with hard aldu, 

of a green colour tinged with yebow'. It is very lasting and is the grape 
eommonJy paeked in wool and sold in Iniliail batdis. It is obtainable 
from August to the end of November^ In Xandahdr Aa<'ra ^pes are 
made into raisiue (dh/otA) by dipping them in boiling water mix^ with 
lime and carbonate of aoda^ and then dr^-iog in the sun. ^'pin I^mAniuAi 
is a small green grape, oblong in shape, found in all patto of the flistrict^ 
espedolly in Quetta nnd along (he Kbwdja Amniii, It bE^gins to ripfin 
in August and lastiS till the end ol October. Kaiamakk ia obloog, 

of mo^um Hire* larger than tpin kiahmishi and smaller than huila. It 
ripens from September to llStli November, fimaim is a snft fruit, dia- 
tingiiished by its loose growth arkd the narrowing of esi^h grape in 
the Centre. It glow's in Gulist&n^ Atararri, KauuLlzai^ Arambi and 8aiiab, 
begiufi to ripen in August, aud laata till the end of October. Tor is de¬ 
scribed oa an oval grape, dark in colour and fairly sw^eet. It ripens early, 
about the middle of July. S^a kiahmuhi is a amall grape, light piirple 
iu colour, with soft akin. The Kandaharis make misins from it- Ic 
begins to ripen about the )i5th of August and lasts to llle I5th of tktober. 
Janddn, the lost mentioueib is » large round, green grape nf inlerior 
r|Uttlity. It contains a large quantity ol juice which ia extratU>d in 
Kandshdr, boiled and kept for use as a relish. It ripens in September^ 

r™rtJc. —Theiiaflie iu grapes (preserved in wootlen arranged lay^r 

upon layer, with sheets ol cotton-wool between, constitutes one of ibc 
characteristic features of the so-called Kabul (Afghan) trade of India- 
The wandijing fruit traders carry grapes, raisins, pistai io iiuta. ulmoTUlSr 
and pomegranates all over India ; and, barring the ttaffic in Kashmir fruit 
into the Panjib and oi Deccan grap^ into Bomba 3 % the Kabuli traders 
practically supply the grapes and raisins consumed in the a hole of the 
rest of India. The tmific ia, therefore, b}" no means an unimport-ont oneT 
and the share taken by the Quetta-Pishiu dbttrict perhaps the most valu¬ 
able single contribution. 

Pedley wrote an intexrstuig paper (jJ^rf. Ledq.f 16&3, No. 7) on the 
poscibilitv of a misin industry' Iming organised in Sind. He contrasted 
the Fresno district of California with the Schwan Sub-ilimion of Karachip 
and came to the coorluHion that with its cheap labour Sind might easily 
do a huge trade in this dried fruit. 

Benxaf mnd Assam *—The annual minfoll of the province ia too high 
for vine eidtlvation to be of much bnpoitaiice. In the upper diyiatons 
of the province, however, in Bihar* where the climate approximate* 
to that of the United Provinces, greater auecuss has been attainetf than 
in Bengal proper^ and fairly good grapes arc often produced, 0* at Dinapore 
and Tirhut. [C/- jDept. Lftnd /?ec. ond 

and On the plains of Madras the vine can be 

grown only under careful garden enltivatioUt and vititiultorc ean never 
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th&refoFe beeionie an establiihtd indiEstrr. Od tb« ^ount^iSne and table- 
UiiiU, on the other band, it is grown ’n'ith oojnplot# auec^. An Aci^onnt 
of an intematiiig experiment at present being condtirted in Sf^'eore by 
an AimmliaTi iMr. M* Faiil), is given in the /rbiioM A^fnc^urisi (Jan. 1, 
lfl07>. Mr, Paul appcara to consider the MATwnf climate an absolutely 
ideal one for the vine, Ami he hoprt in a few yesrs to place on the 
Indian market some twenty varieties of the fineat piipeA groTsu in 
Auatmfb, and equal to any pmduoed on the Continent of Europe. The 
cuttinj;^ imported from Australia were kept partly Oil the Nilgiri hilLt 
and partly in a small nursery at Banpmlore^ but have now to a brge extent 
been planted out^ and are said to bo doing very welL In a year it is 
asserted by Mr. Paul, that he will have a good show of grapes ; in two 
years his little Bangaloro vineyard aitl produce some tons. These 
gropes^ he considers^ will sell at a few atiiias a poundp and be deckres 
that they a^ll be equal to grapss sold in I^ndon at dve or six shillings 
a pound. [C/. Cameronj For. Jwj of and Goorj, 7-k-5 j 

Rife, 3/y^orf tror.. 1,^ frS ; /ftrptf. Goii. Bof. Bon^fo/ore.] 
f/se-ji. — It is chiefiy os a fruit that g!lip*« are eultivated on the table¬ 
land of India. But they are at the aame time largely eaten in a dried 
state aa* raidns or currants, and at one time rosustituted a fairly important 
nrtitile of food with the people of Kanaw'ar. The mdllatry of drying grapes 
k not practised, however, to any very great extent anywhere in India* 
According to ihitt [Mot. Mid, Hind/, leW, 13^t} misim have for many 
centuries been employed medicinally by the Hindus, and he arlda that 
they enter into the compifc^ttion of iium^rous demulcent and expectorant 
medicines iji usie at the present time. Tbe other produets manufactured 
froni the grape are wine, btahdj and vinegar (see pp. 1100, HIQ). 

fC/. mylh. Food*, CompfM- Anal., ItWX 442-1^; U>ivC>K Ftsxd Intpnt, 
rtmi AfMJJ-p lW>&i 554-IW; Chrm. i Tjnsrbfiiak of FAarmacj^ ; 

Arfii, rk': : Jifplr wi riYwwf. Ifwit i^rWing 18S7-V3:: Stoi., 

Caiifomia, ISDfl; idi*i ^uW., JIBO, So. IJO : UlCWJ, So. IflT: l«Ml. No. 17? J Drpt^ 
Aori. VK&mfir BmHh No. 2 i Xo. 22 ? VJS- BuU*. 

ICH>3t No. IjS : Hcjyt. o« Pmrr of f}wueh’‘uan^. 1004^ 

TfiAt >£^ — In the inU^rtial triuie returns, vdnet am cUaud along with 
spirits (see p. 1047). The loreigu traiie ronakts chiefly of imports and 
re-exporte. The exports of Imlian priuiui'c are qui^ miimportant, and 
when oomparecl with the immense popularlon^ the imports also are re¬ 
markably smalL The following taVjle shon-s tbe Eoreign imports of wines 
of oil sorts for the five yoar>i 1002-? ]— 


— 

ltW2-3, 

JW3-4. 

lllfl4-5. 


JOOfl-t. 


Rs. 

1<«. 

ttM. 


FU. 

Gal*. 

Chon^pagne 

10,07,620 

t^,07,l4>l 

7^U4HOliJ 

fi.flaJSS, 

7,57312 

£^,21U 

Claffit 

] 2,01.70« 

%-U,24S 

|,&DJS45 

2,03,001 ! 

l^^5H^3i>0 

44,013 

PttTt 

7,fl1,S32 

7,30,754 

7*5* &77 

!«,OOJ34 I 

7,70,522 


ShCErry 

1 bau,6.i? 

l,7(S.27tii 

1,07,478 

132,307 

l,*Ui,00« 

22, IM 

Ollier Sorta 

7,M,tl&fl 

7^50^522 1 

7,15,450 

8,2l,Bfi3 i 

7,6«ja8 

139,307 

Total 

1 

27*27, W7 j 

2O^lS^0tlS 

20,73,347 

2Gf,5^,a23 

320.342 


From iheae flgura it will be noted that the LmporU do not show mneb 
tendency to increase. The thief supplying countries and the shares t^eii 
bv the various proviuces mar be exempllfieci by the following nnaf^^aiB of 
the traile of im-T. Of the'total quantity gallona) imported iu 
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that yeftTp 150,899 ^Ikns Cftme fropi tto United Kingdooi; 99,587 Itom 
France; 15,982 from Italy: 11,672 from Belgiiun; J1,7S2 from Ger^ 
many. The quantitiea &om other coiuitriee were coBiporativdy iitsigolfi' 
irant^ The aharea received by the vojioub provincea (id golbiia) vere as 
followB Jlombsy, 105,200; BoDgnl, 09,308; Sftvlraa, 52,300; Sind, 
38,230; Burtna, 33,968, Tho aherce (iu gallons) taken by the chief im¬ 
porting countries in the difEerent Boris of wine nwy he aimiluly esemplified 
bv the figures for 1906-7 :—Ckampaon£—U nited Rin^om, ]3,292; 
Belgium, 7,819; Franca, 6,638. CtAREiv—France, 37,353; United Kingdom, 
8,084. Font—United Kingdom, 77,080; Germany, 7,51-L Sasnay— 
United Kingdom, 18,023. OruiiR Sorts— France, 63,416; United Kieg- 
dom, 34,420; Italy, 11,418; SpaiUr 7,022, etc. 


w 

WITHAMIA, ,* FL Br, Jttd., Iv., 239-40; Gamble, Him, 

tnd. Timbs,, 1902, 608 ; 3oLANArB,E. A genus of shraha, two of which 
are natives of Indio, 

W* eaflgnUllS, Htfjvtf. The ChfieewtihakEr or IndiiUl Hfinnnti fllTK 
whpa^rvM, ejMn hafja^ tMpiOAff, iha:fHJs^Fat kdkmsj^ amuiJzuro, p^rtjWrw-tTacfffd;, 
«te. A SiThill herb eomiDdil \n Uw PartjAbi Siiid+ i*tan nnd 

Tlie both f™h iaid w mod mediinEuillyt but ia ohieP^ iin^rtnat 

a« poriaetdiiiijc the property el coemdating nuliu imd ia weed for thet purpew imEwi 
of mnEunt In Sind, Sorth'Weiit Indim Afghamflittn end Boluchw*t«L Thla 
perty wiw first noticed Atiil iiuide known by Stoeka in IfrlU Aw, one, 

&Di3, ^Ir. S. Lo* pubUehed m noMunt (FrtK. Hoy. jSm., 

S6-8) of e 3 fperimfintfl tnode Ofl the wda for ttui pUl^pme of uorritJimiiff trbe^r 
ihoy coablined a dofiniltt fenuent with the propaartid* ot ordiimry renn^ 

H«ds ‘ittifv iHhjeetfld for 24 hoiUlM io ihe action of vorieua aolventa which 
them added to niiik. A JS™pei^ee'lll+ fltilution of commoil lalt iil water WiWi fmino 
moot effective in extracting the ferment^ which mptdly ciirtlt^ wiin- 

ming Up^ aLatea that the iwifta of lha eEporiinentB proii'ca ih^t the Hoetla 
of li lre«»fii can bn uHd fl* ^tn edefiueto end euuceaafiu eolistitute for an»^ 
jHsnnny t<7/. PharmMo^. Ind.. h-t S01J-t5 ; L^g-, 18&3> 114; 

ISQiip T^o. JS> Kctf ^t4flf.e ItKJ^ 27-S^.] ^ 

W- semnUerm^ Pupm/; Frain, JSeftj. Piantw, 1093^ ii.. 750. Tlie ptirtiA a#^oea^ 
ajhmeafu/Ad, Iruri^p iiHi, amuktiira^ j^nnlrU-f^adda, eto- jjtn bwE 

found throughout the drier |Mhrte of Indift : irequetit in the went ami uk HimlUftitn. 
rare in BengaL _, , 

Leavu, aiwde and ntot are need in Native iflPrc'tsi:^ being reputed ^ 
diuretic and Itarmtie prqpertsaau The rOol, limw^v^eTi acm^rding: to 
(A/oJ. A/*f. W. JtvJ., 1833, 043)i haa univirwilty bean coniuundw^ with • «*<* 
met with under th* inrae ELames in the bn^ta, hut which beara no rceBmbiiinw 
to the root ot ** - w»h Mlfr The of the ahupa ia the tuber of 

viilua, which+ thongh mndli atnnller nj\Ti different in Jiubit,, dcM not appMr lo uirter 
botanically from (p. OOH). In Bombay the ueeda ef tlua 

are employed to ccM^gulatft fiiilk m the aanie way aa ifwae df the hirnwr+ aJrwy 
detmiad+ and taub nlELtda aecrtniinsly often bwir Ute amne ^^matnlar njiuwfc 
(C/. The J^eicrr AfmuuOdpf (Hoemle. tranaL), 1803^7> tfti ST* lOHi etc, + 
thiolua, aVtfic Knruirrbuth^ 1503, 405; Bnico* Trtliyii in A/rK®* 

|the Wanzty}; Patdmi fAdama, Coiunient h 1047, i|i . 350-00 ; 

matog. Ind.^ iL, 500^0; Banrarjei, Agrt^ CuHact, 1893, lOO ; Afff*. L^dg-* 

Xo. as* 25a-3: Dutt. Afdf. Altd, Mind.. lOOO. aiO-l.] 

WOODPORDlA FLORIBUNDA, ;i„ri„iK;FL Br. 

Gamble, Ind. riwtSe., 369-10; Cboke, Ft. Pm, Bomb., im i., 

510“1; Duthie^ FL Upper Gan^* Fhint 1^^03J. 351 ; Praiiij 

1903. L, BO^; Bmndla, Ind. Tret^t, im 341 ; The dam, 
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JAciuJa, dha\, dumi, dhuvi, Mdtaki, itha, sanika, ^ahiri, ehungk^-dum, 
jiUiko, jave, gtii, d^MUt^ phuUaUi, dhai'ndirm, yrt jtyi, cir, 

A largo di^cicluoiiH eknib found througliout India, aftcen^liii^ the Himalaj^k 
to 5,000 ram m the atmth amJ not rxmndmg farther than to the 
hi lift of Kamul ; Shan liOla jhnd other fomta in Upper Hurnia (tiainbk|. 

tl vIbIeIi m O™, kmvwn m er 4ki$ri-ka-^ond of tfarauti nod llfLi\rnr. duM. 

wtiioh » Boid to roMnib1« jjniUfl-tnLgaejLotJl- Tii^ mrml ifnpfjnont part of th« 
plonr M* howu^-er^ tl» flow™. Tiwy appw frooi Fitbronry to April, when they Awa. 

OTT^ getherod and dried. ThroiighDUt India thme or# aoL|phjye4l iia a Dyk either py*. 
to proihifo n roloiir hy thpfTPMtU'^ or 4 m< on udjimet or inoFiLitfkt rhkidy with df 
< Vi*i'iH4ta 4^lT«^|bir4iPtufp Hiooli'iel f^Jtlnd IheEii to oantoin Sltfl per otfilH t^innio 
acid and they tia™ tang boen uaed oa n Tasr to n umatS extent, thoujB[h for thu tiJL 
purpoflo tlw Dowera haw been msgleeted in fAvant id t-he leaVM. MKDieEE^ALLV IfwItclH 
they nrvemployed u ui luitriiigL^nt. in the Central PPi3vuio«b they are ooid lie 
mien da Foor^ iknd in Benpil nre utilised in the proparjititra of n eoolio^ drink, FaeiL 
Ttic wood id iPMMi nnEy for FiTitU The plant ii ■ eommen omjiiTbniit»l ehrtib in 
ganlcfia, lieitig wtaily protKfcgntrHJ hy i^^uttingd nr need. 

l<7/. Th€ Bouxr Manuteript iHocrnle, traniilr). J»|i3-7K 117 ; Hunlof, A*. Wr#., 

17D5. iv.p 42 ; Hardwicke^ Am. R^m.^ vi, 3112 ; PAa™rieoj;. /»d> iL, -lU ; 

Monoffroph*^ i>yer and i>ynfi^ ^—Husaeli C. 1:^110. li-7^ Thuterjei. Rrn^,, 

KSfia. m ; FiiweeiU i^omSoy, iSm, 15 ; Hodi, U. Free., 1800. 81-S : PLktt, ATaf. 

Afrd. /find., IIMW, 1^5-0 ; Hooper. XyrV. 1!W2, No. 1. 44 ; iVooelfow, 

fjran/. in /nd., ^-U-L ; Fi]Tnine]er, Man. CAml. /nd., JIHH. fifkS.] 

WOOL, GOATS^-HAIM AND PASH M,—MouTCKiH, p ^F u 

1&20 (kL mi), L, llh 4ly ; ii., 164, 2^ ; Roik. Prod. Rei. Ind., 1840, ^ pt 
139-54; Baden Fovelh PL Pred., 18158, c. 177-88; Ii.. }m, 25-56; 

Hotjj, Trepf-n oiqif Xfanaf^ N* ind., 18@0, 169-70^ 178-9; Fog^oa, “ 

LrUer in Froc. Goti. Ind. F^r. and ,4^i'. 1881; JohnAtt^ne, 

3fanu/. Panjob, 1884-5; ^lukharji, Art J/aifii/. Ind.^ 1883, 341-4 : 

Collina^ IndiiMt. Btngol 1890, 1U2; Ramaftwami Iyer, i/unu/, o/ 

KtimMis m Chilaldrag^ .Mysore, 1891 ; HiekettSp Cal. .Mysore Prod, in 
Chicago EThibuj 1893. 14^; JfafioyrapAx, J)ge$ and Z^yri ny;—Hadip 
if, Pror,, 18&8p 35-41; Faircetl, ^mbag, 1898^ 33-5; Monographi, 

Woolim FabncM : Gactettp Bcrar, 1898. ; Piiu, U. Fror,^ 1898, 1-17 ; 

ThuRitoiip Modrajt^ 1898, 3-1; Ban^rjei, Senyaf, 1899, 1^37 ; Murteit. 

C, Frop., 1899, 1-9; Brendou. RoFn5ay, 1899, 1-13 ; Watt, ChUf Ind. 

Animal Prvd.., I9()2k ULS; Haiiimn, Tt^n. Fibra CftnmiF, 19t>2. 185^-217; 

/laaf PcuL Pfj^. Almorr^ 1903p 7-9 ; Uonhynioy, Le Prod. Coion^ d'Orig. 

Animalc, Paiiftp IEM)3. 126-38 i Hanaitoekp .1/imi, Prod. (Wintuu Btid 
Barber, Iraiifth), 1907, 124-39. 

The chapter devoted to Lire Stoclt haa dealt lo eery fully with the a^jld Indian 
and domeiftti^:ated gmto and sheep nf India (pp^ 743-9) that there prarti- Supply, 
eally reniaiiu only the ta^k of reviL^wing in thi^ pUre the trade in mw 
wool Etud of futiiulijng a brief ftUmniafy the iiiElian wooUeji ntaniifaetures. 

But though mauT of the aheup of India produce deoccj of hair rather than 
of wooip rtill fairly gowl wool b obtained hert^ and there, aa, for example, 
from the bhick'headeil .^heep of Coimhntcrej the Woolly sheep of Mysore, 
and theaheep found in large tnn'tii of the Deecaii, RajputaiLat the Patijih, 
the Lfniiwl Province* arni Biliar iPatna ftfaecp). 

fllMU[ty:d^Waol wall known to the very wirliirffd *f tho h writefii of India. Hiatory. 

and by the itijiiuictionri- of the e/ Afona it is luaip^Bd m tite mntmiaJ of 

the MCfi8cial thread of tt» Vauya. la thr Rig tVdeu mnn-^iver. thera ijhs hjiHillM 
to Paihant tlie cod a/ th« alwplicrdA. which tuaki!' loentiofi of tho Motwhing and ^ 
apinnirig of wunl. WimjI u mgartint »m i,YreiiuHiiaJly pniy, and can auourdil^ly 
Im wum while aatLng or ovtil prrftinTiing reiigiouH fuactioiu* With the V’aiiih- 
mteiis tha MmdA obaa^'anea iliOUlil. in fnet. ha porfumwl only vlira cliwi in wvollen 
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gBzithvnlB. With mo«t ^ atea the bridegroom Bttmdd tliD Toddiog aervioB vilh 4 
wooUe^n ehjAXTEk orplma fho waifit. BnEihma created fire, wooIIihi cloth, th» 
Brahmoji, und tho graaa (nw p. From thoH nnd iutdi- like 

Wc «ro justif^l ifl Aammnin^ a vast antiquity Jor the Indian knowledge of wool^ 
BB altfO the lurtH of Bpiruung and weaving it/ 

But flTon. with tbo ^^klwnniadnjm tha knowledga in Wool £a no ioea extennTr 
than with the ISttKlUL Frequent mentioii of it occun in tfao Arabic and Fcraian 
cSfkaokda. Ali» Fatinm, Hoann and Hiifain are epoken of Ba tlbO chiklt^ of tho 
blanket. Bui in A#l% tlio very earlifist wooHen ganncntB wore produced by 
plaiting, mucll after tbo fnaliion of pTou-matn, nnd thrrr wciuld tK«lil lenaotl for 
DoUoving tbot tho property of felting wool waa dtiicovErod bdon the nrt of 
apuming it. MT^cll viewed under the rniCToecope, tho itidividunl flhf« of wcwl 
aja ectm io be eented with minute h»Jh, and the fibree are, tnoreci^'er. curly and 
oiofftic. To three phyeicnl properties are Co a largo o^tent dl-ie the felting of 
Wcol, BB the fibfta, on being a1lk^nk+ get intert^-iated and l»OUnd together. But 
tho wool of ibor|i reared in tropical countrke ia lesB eeoly+ Im eudy fknd more 
rigid than that of teinperate eountrieiiit becomM, in foet. hardly aopambile 
from tho hoir of goet#- Henee it foUowa (to aomc eaUnt at leaat) that tike know¬ 
ledge in wool And tlie peoition of Uio woollen induatrita of India become \tm And 
]«B evident iB tlie npproBoK ia made low'ard the Warm tUfiwt regicna of tho ttopica 
Or deecent ia imule from tbo hiUg toward tbo pLuino. It is thkia hij;;;hly probable 
that tho kni>w|edge in woot came to India thrdugir the Aryan inviiden (who 
doilbiltw Wore largely ahophr-fdak and even tonJay wool takw a very auliopiliaato 
pcoition in the art urtdta India pfoper# owing doubtlaei to ita unaiiitability aa « 
material of dothing under the ofimatin conditions that prevail for the greater 


part of tbo year. 

During tho early yearf of the BrfHah rule in India mikch attention wflOTMUd 
to wr^ol, mcaro la^pociftlly #hawl-waa| (parAm) of tho Fanjib, Keshmir and Tib^- 
Tbo papers writton by Webbi Raper* Hoorcroft and HoMWi>y^ and inter by am^-th^ 
Hultouu Hodgaoa„ Conolly, Cooper, etc., bo spMialiy mentionod fbo out- 
comp. Bur long priof to rhcwe, miiny travellere mako mention oI wcioj. Tbuo. for 
OEampIo, Fr^-or {NrwAcc. Ivd^ond Pm (cd. 16&&k 21!4) lelb us tliflt tho Ehglah 
Cunkpwny'B tmile was in hi* lUy aiuail from Persia livt that they carried a few 
drvga, Cnnmmla wool, ole, Thiit ia. therefoiWi one of the corliMt referen^ oy * 
European to Iho HirmnUJ wool, which for many yearn past baa conitltutcd OO very 
important %n ileiu in the importa of raw wooS drawn by India to iU looraa. 

Ch^rw^Krirniic^ af fAr FIJmw -lid riwrff Tho m&tU^ ami value ej 

Uio fibre dopende fint upon tha breed of onimid from wlkich. obtAined : 
dimate, anil ami Ikorbage of the country in which rrared ; and laotly^ the 
and ca» with which the l!ew» haa been romoved fropi tho animal and 
to nkorket. But it ia well known that with ovnry precaution obsori'oddb dcportoiws 
and irregnlaritica o<cni'+ From the otondpoint of buytng and aellm|j 5 wooU it* 
merit tumji cm airffTHwa. •amadnoBa, /idrkBos and freaiieiiu The miljii'idual hair* 
may ’rnry in length, tfaickxvoaa, and number of BCalca tn the inch vc^' grcMitlyp 
even wit hin the rnoct carefully aelected breeds nnd lOOTOOver they one difforrat oik 
tho vBJioiia porta of the body or dining the vnfioua fteasona of the yeeTf Ann may 
evim be irregular aide by aide en the aomO nnirrMil. 3[tr+ Bur^so, fof eiampl^r 
givH the measurement of one hair id a MtUpIo of Bmon wcml OS tA* 0*1 ™ 
whJD another lying by ita rid© meaaurrd of tua inch- But to cemjwju wilb 
t}]fi!«e+ be recordfl hair of Southdown with « meaittircm.ent of mch aild 

onotlier the cooreat fahro being of an inch. 

Afl with cotton, an with woolp tlve merit of ib# fibre ia genoroUy 
kmgthB to which it can b« apum 3S1 'b would bfl the loweat and SOi'a the hig™^ 
averagD yam. That W to *ay% in tho former 32 hanka qf Bdt> yarda Cftch can 
spun from the pound of wook and tro Sd'a wotild miNm thal tho wool wm W ili>® 
tnot ono pound cmiM be spun into fiO hanks of the length mcnMotir<u 
44,1^00 yardt. But if tho wool be har^ and devoid of eloat icity'^^ while in 
of etapfo it may be suited for a certain count, A mueli lawrr yam may 
be [fdeaible,. iluuLh, therefore^ dependa upon tho eondition or teniurr of I 

floBee, . * L +1 t 

Aa mentionfd above^ tho under-fleece of the Tibetan goala yioMi the fin™ 
of all Indian wook—^poiAoi, Thia ia used for the moiit eaprnaiii'* and a™™ 
purpoaaa in the Indian wuuilea ind ustriea, more rwprclally tho lOiawk and 
presently to ba dencribed. It i* imported acTOiB the land frontier and oun 
exoluaively throtjigb Kaohmitr. Waddell (ZAoad and li* A/ya^frM*, IWwp 475^ f 
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AffcKfdf iome iatflPQfittnir pnrtirruliur^ of tjii p<hAhi of Tif»t» 

Hm feuutrki that tho KlWthmiriJ hiivo a jnemopoly p( ff» trade lr\ Upper 
whiuice they cKport it mJI by way of RiiTnpttr cm i}\^ SiHlej. Kashmir and LHlakh^ 
and unvaitf for it ebifily in tho IrTK-te Iv^ljoimne then?. ''In Southern Tibet, 
howover, m<mt of thin impcirtiLnt tlw teiusd ailky uivlerauuk which 

ahould Kiuount tu huedrode of XofU* aniiuallly^ is wuaied, m tile Hlw^tana du not 
know its eroat vaJxM?, and do nut oolloot it frcHn oitlw t!ie yjik, wiien iheddln^ 
its ufint*T coat in ipring, or Iho goala nnd nheepr 

Iniporlotl EJminnl wool and the *till mow inferior p»*Abi (frotn IduitwMJe^ 

Persia and AfgllMiHtnn), after boing trwtod in a mannort if ojctemsiwly 

onploycd mi h aubatilntu for or ift ■dniiitura with Tibetan paeAta in the pro- 
dueiLon of tuuoh of thu pruApainn of RwdoTi tomiuerw, A moro recent nnd 
ovra tnon$ pemiciouB pnUtieo uilho uiw of fortta. tuoatly Pni^lhih, wooSicn yam 
in tha fabncauiian of Indian tertiles, fur wtuiclj both the ouloura and the qLifidity 
of tho yum are tuwuitod. 

/ndfair WtmL —The bent wool La that qI the P&iijAb ojul Frontier Indian 
ProvinoOj of which par haps Hissa^r u'duUl take the fnremoflt but 

PeTozpur. E-ahonj, Jh&ngp Shahptir, Pcfibawuir, l>em Ijiftmil Kharii Amritsar^ 

Mxiltan, RawBlplndi nml Jhciniii each pnxlticu wool in fmif qwAfitity and 
quAlity, In thu United Proviiicea the most useful w’ool coniea from the 
Himalayan tmeta—GArhwol, ALmom, SLtuJ Naim Tal—while the impo^nt iitn-J-y-a. 
districts in the pktmi ara those of A^a and Mimpur. A large drain ia, 
however^ made on the Panjdb^ RajpdUtui and Sind, and alto on foreign 
countries, to meet the manufacturer of these provinces. The beat^knotru 
local wools of Western India are the black Dccuan and Khmideah and the nwEMa. 
white wools of Sind, Gujarat, and Kathiamr, Sind and Baluchistan wools 
are eiported from Karachi, along with the fin* wool obtained from Bilmntr, im^r. 

The rearing of sheep in the Central Provinoes is fairly important, cspcchdly c. 
in Jabbalpur, Xa^rpuj^ Chanda, Wanlha and Raipur, In Eajputana arKl 
Central India, Bikanir, Jodhpur, Jaipur and Ajmir produce wooT 
that of Bikautr is much prUed all over Indim espocially for cwpet-w^ving- 
In Southern India the wools of BelUry. Knrnul. Coimbatore and Myjiont SrtiUi 
are well known ; but the sheep of most other districta of Madras, like those 
of Bengal, rield hair rather than wool 

Prices.— In m official report &om the Dtreetor of Land Records and Prtu*. 
Agriculture in the United Provinces, the following occurs regarding pricija. 

The price depenthf upon the purity of the woolt but 2^ seem per rupee 
may bo assumed as a fair average. Bikanir wool (white! fetcbca tram 
under Rs. 30 to over Bs. a& per maund, according to fineness and fre^oni 
from burrs. Goats" hair cnaU 10 to 12 setra pur rupee and camels’ hair 
S seen p«r rupee. 

IfltDIAy WOOLl-Ey MAyVFACTUHE, 

Mr. J. E. 0’O>HM (jRer, Trade ImL, WaS, 51) iiwie tbe wmcwluit Huniif^c- 
signilieunt oommant: The txacie is as vet quite unimpertant snJ is 

lilcelr to remain » for a long time to oome, unless the Imlian nulls ate ahl« 
to find marketa in Asia lor eoarac bitmketa nild horse'clothing, the only 
descriptionH of goods for which there would be a fair demand in the regiouA 
we could hope to supply and the only Idnda we could manufM^urB with 
profit to compete outeld* India with European goode. In 189&, however, 
the imports from Grvat Britain hod Inllen off by ^ per cent., while those 
from Germany hod increased sisfold, from France thrmfold. and front 
Austria twofold. It had thus almoat immediately been demroiistmted that 
the attractive!? got Up cheap shoddy and mixed wwdlen goods g( the s^. 
Continent oi Eiirope (more cspeciaUv of Germany) were not only ous^tig the 
auperiof manufactures of England, but bad imdemuncd the gfoond which 
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WOOL AND FABHSI 

the Indian itiilla wcrer.believed. rapable of holding. In Gakutta, for ex- 
ample, therp lui-t existed for imny yeaw past a large druruiiidi for coolk 
blaukots ftud shawk. and this has recently been eEitirely iisiiqHNl hv ehrap 
foreign supply. It is hardly to he ^'ondcred at^ tlierefnre, that the pioneer 
woollen mills of Indla^ such as the Cawnpore Woollen Sfills Co.^ Ltd., 
should have been driven to tuni their attetition almost exclusively to the 
production of high-class goods of pure wool in direct competition with th^ 
British supply^ since thcLr wooilcn blankets could no longer compete with 
the cheap low-grade foteign articles. Similarly it has been reahj^d that 
then? wa^ a more profitable market open to the Indian milJa in the produc¬ 
tion of ortlinaTy average qnatity and even high-dass w^xillcn gim<ls than 
in contracts with the Army Clothing Department of India. Thus it may 
he said that recent yeara have witnessed a complete revolution, atid a 
w'hcdeaomc one, since the date when the origtikal Dhariwnl Wi>ollen Milb 
Company was establiBhod, almost exclusively^ it might bo said, to meet 
ohicial contracts. 

The Dhariw'al and Cawnpore Mills may be regard^l as iavoumbly plm-ed 
to tap the supplies of India's finest wools, such m those of Kangra, Simla, 
Garhwah Knmaon and Nepal, the South-East Fan jab {Shahpur^ Deia 
Ismail Khan, etc.) and So nth-Western Afghanistan. In some rases th«>SLi 
wools haM; to be carried by road for 200 to 31X) miles before they teach 
thi* neaj¥sf mil way station. This is the chief drawback to the Indian 
mills—the long roatl tranait and con-Sequcjit hitavy charges. 

Mills M/td Woollen fHenufaciarts of lodlm. —In 10T6 fhe Cawnpore 
Woollen ^fdh? were catabliahcd, and ten yean? later (IS86) there w'cre imt 
woollen mills in India with a combined capital of Rs, IS^OO^COO. These 
gave emplovmsiit to 1,372 persons, had 242 looms and &,420 spindles 
under use. They produced goods to the extent of 7^8,062 lb-, valued at 
Rs, o,27,42lh SttU a decade later (18^1 there w'cre 6 milU at work in 
India with a capital of Rs- 32,%,DCN>, and those gave cmploynient to 3,01 T 
persons, hml 5% looms^ 10,653 spindles, and produced 2,345,^70 lb. of 
goTKls, valueil at Rs. 24,96+75 L During 1904 there weie 6 luills with a 
capital of Fhs, 48,25,000, emplo^-ing 3,463 pemns^ 737 looms and 25,931 
spindles, with a production of 3,503,700 lb. valued at Rs. 36,74,673^ That 
is a record of thirty years* progression of w'hicb India has no cauae to be 
ashamed, yet it should be idew'ud as giving but a foretaste of atih grrater 
advancements. 

It may perhaps sufBce to complete tills reference to the Indian pow'er^ 
loom Woollen mills to repeat that, as a rule, they oonceni themeidves with 
the growing demand for goods on a European pattern niid style+ such iis 
i^crges^ broaLli’lotha, flannel^ twmU, blankets, travelling mgs, etc* They 
have also given attsation fo the production of w^orsted, kiduing vanLij, 
Berlin wool, os also knitted goods of nil kinds^ such os sot^ko, cardigaTvi, 
jackctis, jeiseys, caps, gloves, ctc+^ eti\ Th^^y use pure wool: for the 
lower grade gootls, ImUan wool, and for the higher, the liner imported 
Wools* cither alone or mixet:! with Indian. They do not attempt the 
invEtatioii of Indinn sprcial textiles, nor have they as yet engaged in any 
branch of the European carpet industry'. 

IndljsvifOuA Woattea f—But the official returns of Juiils lake 
cognbani'e only of factories that «ach employ not Ims than 25 persons 
and keep these at work mainly, if not exclusively^ on the produotioii pf 
i^ioollen gou^ls* Scottetctl all over India, however, mote especially iei 
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the upper pfftvinraej there ure emn,lll hikniUopin^orkfiliopi in wooJlen 
iiuirii.lfirwtiin^j and thww eaeli employ only one or twq hjiTula. It* t\w 
tliey ftTC iniptmjftnt. rhofi^h out of ihe large aitfubcr that 
psuit, reciofniitioq Li matlii olHoially of only soiiir IQ or 12+ 
though not atmlleii mills in the strict unse/lliRV ans weaving Mtahlidh- 
mentfl that employ miinuilly from 4,&<]0 to close on 6,000 hamls. Thise 
luiver weaving indii^iiotifi c^tahlishmentic are nil Watorl 'wiUiiii the 
Panjdb anti are caiicenuyl for the moift part ui the prodai-tion of J^bau-ls, 
rAadurjf (see next page), pimutmr (or ptUtenaHl 

poltii, ete., et£^ But here and their* throiighDut India thure is a fiUrly 
large indtistry in OhentfiL rarpet-wearing faec Cirpeta and Inp, 272-5) 
and in feltetl ru|^ (anritdHaj), and this does not appear to be insludwl in 
the olHriat returna abov^e mdinited. But if the etudy of the Imlian woollen 
indubtriea hi?, extended so aa to iiielnde rhe prcMiuc^tioti of mixed labrira, 
that ia to say those in which wtwjI conHtitutea but one, and perhaps the 
least impoMant ingreflient, an extemive nssemblagn of textiJea wrmM 
be thereby cmbracisik such m the hiinrui, j^'lntfviur and the Hke. 

Thei>e are mostly m&tie of silk and cotton tnixed. but orcasionRlly of wool 

and sUk combined. The name miMhra permitted textile) gaT« the 

key apparently to the explaantiori of the nchJy varied assemblage of 

fabrics so desigiiateiL Pure silk was forbidijen to b® worn bv ^luham- 

moilans except on special Dceasions, and thus the wcavetn coureiveil of 

numcrouii methods by which an o^Lmixturep pcritaps of but a smalt amountp 

of lilk might be thrown on the anrfoL-e of a woolkn or cotton textib to 

gi^H' It the rich eflect of being confitmcted almost entirely of the more 

expensive and luxuriouii materiaL The word himru literally meaiui a 

textile in tended to be in the cold j^ason^ It is wo%'en of cotton so 

treated as to givo it the effect of wool, and is usually brocaded with siUt, 

Occa^ionotlv'inch textile,'? are made esitindy of silk,, and are, stnctlv speak- 

iogp amruA, but when, in plaoe of eotton, wool is used, they are commonlv 

designate^! /ffUMfwnrJ. These are pieces of a fixed lengthy iitch as wouJ^ 

be required for the pTOpanttioii of a rkoga or coat, or suitable for a 

lady's dress. They are simply bnmiuleif wqolfsii goods vdth the pattern 

either in verv fine poiluji or in silk, or they may be in cotton, with 

pt^hm or silic ornamentations. In the ^ojnoinirt of Kashmir, the end 

pieces are wo^'en straight- on, bur io Amritstar and Ludhiana thev ore 

sewTi on, A large peri-enl^f! of the Kashmirii m-ttled in Britkh lodJa 

have abandoned tbo shawl trade and conwntrated their attemkin ex- 

dudvely DU the pmciiiction of plain poAhtJtrita or of /umovitrf. They 

found a lucnitive field in the Larger lowu^^ especiady where these 

n fair pcrccuUge of AftihammadaTis, such os Lucknow, Hyderabad, etc., 

and in time the weavers adapted tbcmielveiH to the rsquirementa of their 

markets and produre^l ^liPirua and other brocaded textiles in which wool 

was largely replan^l by cotton or silk. Within recent yean a soft form 

of wnool has been impr^rted into India (ainl ij] inereaslug quantatios) orip- 

iiaJly from Kirmmi in Persia, more recently front Australia and Afghanistan xifiauii w-mi, 

fk^ aim by £p€M^ial treatment soft itaplc can be pjoduced from almost anr 

wool. The^ special ft'ooU aro worked up alone or in admi xture with po^Aia 

in the pftKlucliou of a textile imitstefl in Europe by a fabric 

known as Kashmir,^ which, needless touy, is not made in Kashmir nor in 

Indio, any more tlton a tithe of pcuAmi'iwa sold in India anil exported to * :f*M 

Europe and America is made of patkm. [U/. 1601, iu<, 212*^.} 
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WOOL AND ?ASHM 

ShM^u Mod years ago th^ Indian supply set the foshbn 

of ^'earing spfrciGl articles and gave the name shawl to Europe^ 
These textiles are woven of the iinesfc wool (ilatlally the nnder'fleoce of the 
Tibetan goat), known as poihm, an cxtramcly fine hair (which in Europe is 
tflllcti aha wLwool, the toxtila being poaAmina). The Rampur ^.hadar ia 
usually white or of some plain colour. It ift woven of a woollen {pashm] 
warp and a specially prepaferl silk, some times even cotton w'eft> though 
iKicbsionally the weft also is oI msAwi, In raanulaetuie, cAodaw ars twilled 
or damasked, but they may oe embroidered in the sAaf-stitch fashion, 
and mav even be possessed of narrow omato borders or be embroiden^ 
in pale'coloured or white silk. A Large proportion of the soft ahawb 
sold in India to-dny ns? Kampw chidars, and which ore often curried away 
by visitors in good faith as being gennine^ are made in Europe and sent 
to India on purpose to meet the dcinund that exists lor these gwds. 

Much hftii been written on the Kashmir shawls. Perhaps the earliest 
Bccouut of any note tft that given in the x4in-i-^Aban, 1590 (BlcM'hmaim, 
transL, 91-Sh “His Majesty encourages, in every possible way the 
nianufactuie of ibawla in Kashmir- In Lahore aiao there are more t 
a thousand worfcshops.” Bemicr, who travelled in India in 
rives some intercating particulare regarding the Kashmir shawhs and the 
wTKilleii manufactures of the Panjib generaUv {TravtU m Constable,^- 
. leSl, 402-^). Great pains, he sa>^, have been tu ken to manufac^ 
shawls similar to those of Kashmir, in Patna, Agra and ^horex but, 
notwitbstaiiding every pMsible care, they never have the delicate testure 
and softness of the Kajihrair article. Vigne (Trare/e tn Aa^Amirp Jm-, 
iL, 125) affords many useful facts, but Moorcroft (Tror.^ew, n.^ 164--lii? 
pr^uced what might be described as a full tochiiical report of the mater^ 
used, methods of fabrication, and trade in Kashmir slmwls d^ing the 
pericHl of his special atudies. Law-rence (Foffs^ o/ Kashmir, 189o. 570l 
carries the stori' doam to the present position of th& craft-^ trefJjtion, 
a memory of the past, a degraded industry stan'iid through the oas n 
the European demand. Dr. A. Mitra^ in a pamphlet on the ArU uatf 
Induttrie* t>f Kaihmir State, mVb the time WM whea ^,000 ^ere 

ftmplovcd in shawl*weaving aful brought into the E,tate fifty * ® 

rupees a veftr. Now, instead of prM|>erity, the people are auiik m toe 
most abject poverty. [Cf. Ind Art at DdAi in 1^3^ 33^-65.] 

Kashmir shaa'Ls are classified according to size, shape or purpo^ *> 
which mudcp plaids, shawls, hand kerchiefs, table-covers, curiww^ 
scarves, etc., but it may be said there are two chief mckles employeiJ m 
their artistic ornamentation—^o) Itfi or kanikar {putlcrc^ oLa ra 
on the loom), and {6) o?niil:nr (patterns worked by the needleJ. 
is woven, the other embroidered!, but curiously enough uud v 

to what might ha^'e been anticipated, the needle (or hami-woris 
expeHHivc and at the same time lesa artistic than that producea , 
looDu A sort of intermediate condition* however, also exists ^ 

the imperfections and shorteomiiigH of cheap loom-work are remu^ ^ _ 
made Up for by aubscqueiit needle embroidery- But the li^ni + 

used it hsftily more than a few inches in diamet^. Etnps (brai L 
patches are thus woven, then pieced together with the neces^ry m 
of pashmitia cloth to form the shawL The unions are next clever y 
titrated bv needlework that can hardly be diatinguished from tm loom- 
work. The ground material is usnolly the finest and purest 
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KASmOR AND PAISLEY SHAWLS 

the \kU\ {mo/fin) miiy b* of one piece (when the abawl ia mIJcJ a. kkali- 
ma^Pi)- or corksi^t of (our squ&m ol di^mutLy c^oiiHed pittltmina (when 
it h i]o5erib«d aa a If iti the centre ia plaoad a niadii.llio[i 

of flowcra^ the Khawl is speken of aa a cAand {moon), ami If it hae only 
comer flowen, it lb a Ljistly, when one end hju m deeper band of 

embroidery than the otherp and both ends am much broader than the 
aide strips^ the shawl epoken of aa a iriAa^ptuand or 

The chief centres of the Kaahmir abawL manulauture to-Eiay ate Ka^h- 
mir, Ajnritaar, Sialkoti LudJiknOp Gtirdaapur and Lahore. The returns 
f^iven below of the exports of Indian woollen ^ooda aibrd the only in¬ 
dication available of the extent of the tralEe. But for centuries'past 
expensive Kashmir shawls have been mueh sought after by the princes 
and nobles of India. The pcis^se^^ion of one or more of priceless value 
wae an admitted mark of nobklity and aecordingly such alLawla were 
treasured and handed down from generation to geueration. Some of 
the hneat known examples of Kashmir shawla are, accordinglyp^ those 
belonging to the older familiee. It wm perhaps an nnfoxtuxiate cif- 
oumatance when the French nobility sought out th^ expensive garments. 
French traders visited Kashmir to purchase their annual supplies and 
year by year dictated the changes in style which they deemed necewry 
to meet the ever changing fashions of Paris. An incalculable injary to 
the art conceptiona of the Kashmir people was a rteecfisary consequence 
of thb new trade, and when the Franco-PnisBian wax put a complete 
check on the demand, the Kashmir weavers who had become dependent 
on their Fjrench rustomcra were ruined. Meantime Paisley had imitated 
complet^dy and anccessfully the Kashmir shawls, and at a price lor below 
what the band'Weavers could accept. Although these imitation shawls 
Lad the severity of all power-loom fabrics, they reproduced every detail 
of the originals and were man.'eUaiisly woven and extremely beautiful 
and delicate in texture^ so mticb *o that by many they were preferred 
to the mom clumsy though more axtiAtic shawls of Kashmir. The ch eftpen- 
Lng process soon, however^ effected its own ruin. Paisley shawls became 
so cormuon as to cease to be popular. The demand terminated and the 
PaLiley new industry had to be abandoned, its expensive and ingeiUom 
machinery sold as old iron, and its weavers converted into sewing-thmad 
spiooera, just as the bulk of the Kashmir shawLweaVets bad to become 
either carpet-weavets or agriculttLtists. But Poldey has recovered from 
the loss of its shawl-weaving industry: Kashmir has not. And this is 
over the story of art and industrial instinct. The latter lives by conquest, 
the former dies by conteat^ [Of* Andrew Biairt The Pawley 1906.] 

ISDiAS Tt^ADB tS RAW WOOL^ 

Prof. Oaphum of Leeds^ in an addresif to tbs Vorkihire Association 
for Pramoting Conimorcial Fklncation, gave some striking focU regarding 
the wool trade of Great Britain. In 1640 the imports from Australia were 
40,000 bales; iu 1850, 140,1100 bales; in 1860+ 200,000 bales^ and in 
1870, 500,000 bales of wxwl. If by “ balee " was meant sacks’' of 
564 lb., the imports mentioned for the last year would have been 
182,000,000 Ib.^ or just cne-kslf the amount fecofded thirty years Later. 

Up to the opening of the Suet CattaU London was the world's chief 
emporium for wool, but the establisbment of steam shipping and of cable 
commufiicatioii^ when taken in conjunction with the quick routs through 
the Canal, had the natural effect of hringing the sellers in Australia into 
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(linect toiiFb with the buym iii Europe, and htnee London lost ito an^ 
pretiuicy in the tra^e. In modem retuiUB oi the British trade, wool ia 
dealt with under the folJowing heading ;—fl) Alpoea, Vicuna, and Llama ■ 
(2) Cl oats’ Wool or Hair, Mohair (Angom goatd’ Imir); and f3) Sheep or 
Lambs* Wool. Of the last mcntiDiira. the following statement for the 
past five years may be gtven : the countrioa that snppiy JO million pounds 
and over being alone mentioned and the last three fignios nmitte^l as a 
matter of convenionca i— 


Stat^aieirt af W^'Ofl/ Supplies into Orest Britain |d»nii/liiij7 /™ri 

three 


Chief Counfrie* of Supply. ^ 

lUOSL 


1004. 

IEH>5. 

; am. 

1 

Ibv 

lb. 

lb. 

lb. 

, IK 

Frun^ , . . . .. , . 1 

37,7(!0 


20,03a 

2I,38S 


ChUl. 

N.sas 


10,212 

15,0S4J 

1 17,300 

Argent ins 

21.4SS 

24,149 

13,307 

20^075 

' 2S^.0N 

Cape of Good JHIope ,4 



57,a7rt 

55,331 

53,097 


Ml!) 

llA^ 

7,250 

0.370 

13.373 

BuinLMy ' 

23,t»33 


3S,55ft L 

3iV.503 

4aL26B 

tVfwt Aiwtralio 

u.asa 

12,410 

12,407 

15,01(1 1 

1.1,232 

^uth Aiifttnilia ,, 

:!7,45a 

£6,005 

24,443 

20.447 

35,770 

Vievuia ,, ,, ,, 


S«,005 

05,050 

07,415 

04,024 

WftJet .. [ 

113,303 

105,750 

@4,703 

lU,Sft4 

i lO0,0iS0 

QueensliirKl ,, .. i 

21,1111a 

15^035 

10,063 

25,0OS 

, 23,290 

New Zedii-n^l * * . . . . 

143,233 

155ii27 

133,752 

130,2&6 

140,750 

Total of oil Fo««onnnii | 

323,337 

402,4o2 

403,475 

503,044 

515,30* 

01*00(1 Total of Brilifih Supply 
fretn all countriES .. 

037,120 

590,500 

56MS77 

615,700 1 

(1311,312 


It will thus be seen that the supply of wool drainefi from British Indiar 
whcL eompare^i with that from Australia and New Zealand, is unimportfinL 
From Indian point of view, however^ it is very considerable, since it 
reprenenta an aniount that might with great advantage have been worked 
up locally and been thus employed to contest the import traMc in foreign 
manafactured vooUen goods^ 

W WOOL .—^Little or no informaBan <!aii be fiLmiabed os to the 
total production of wool in india. According to the .-f Siiiliatks, 

there were estimated to have been in India during 19(Ki^, 18,02&A9l 
sheep and 25,172*101 goats. It has further been ascertained thot a yield 
of one seer (2 lb-) of wool per annum would fairly represent the yiekl of 
each plains sheep, and something like three seers that of the hills- But 
it may be added that the returna just mentioned ignora the sheep and 
goata of tho alpine tracts, more especially those across the froutior, from 
which a large portion: of the Hnast wool of India ia derived- And more¬ 
over* in the tropical portions of the plains, the sheep pcid very little true 
Wool: in fact their fleeces are so poor that they are often not even clipped, 
the animals being feared purely and simply as floorces of mutton- Bn 
the othsr hand^ many of the goats yield hair of such a quality that it may 
be used for somn of the purposes for which wool is employedp if iiki«u 
goats’ hair be not aometimes mixed with wool- And, of eouiaep the 
fleece of the Tibetan goat conatitutca the pashm or wooJ, of which repeaited 
mention has to be mode in this article. It thus seems safe to assume 
that one seer per sheep, oa the herds actually registered^, might be 
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INTERNAL AND TRANSj-FROSTIER 

BA faiHv hiprwmLtiiy; tlw annual aupply of wool in India, or mt 
36,058,362 lb. ’ But tbnt rttimate niBy be checked bj? reference to ™ri,ou* 
recorda of actual tTaiiMrtions 

Traira'/rofir/er- The imports of wool into India for the latest 

Venn of oflicinl Tetunus were—i6(!S“5l', 92,fi{K) cwt.;, valueilat Ra. 23,21,242; 
1903—1, 97.125 cwt>, valued at Rs. 27.10,011; 1904-0, lt)5,9S4 cwt,, 
valucsl at Rs. 30,@9,138; 1905-6, Ul,77l ewt,. val^«^d at Rs. 42,40.366 ; 
and in 1906-7,171,783 cwt,. s-alucd at Rs, 67,86,817. The chief cuuntriee 
that contribute wool to India ato South*Westem Afghaniitaii, which in 
the laBt-mcMtioned year pave 105,686 cwt-, and Tibet, 34,869 cwt., while 
the supply from Khelat came to 13,071 cwt. To allow ol compariaon with 
other returns, the total imports niav be eapresaed in ^uhd». vis, 19.!£19,fi96, 
The growing importance of the Trans-frontier wool traffic is one of the 
most encotitaging aspects of the moilcni trade. 

The exports of wool across the frontier nre tioimportant. and coiunst 
chiefly of foreign wool sent to Southefti and Wustern Afghanistan ami to 
Koshinir—the total ejcporu in 1006-7 came to 92,960 jh. 

Iwtemal Traf//c Jfs/l Mna Hhw—Thi) totals enTriwl during the past 
six veaia have been as follows ;-J0Ol-2, 197,341 cwt.; 1902-3. 249,797 
cwt': 1903-4. 284.680 cwt.; 1904-5, 359,700 cwt.; 1905-6, 354,725 rwt.; 
and ifl06-7. 383,102 cwt. If the last figure be expreased in 7® 

allow of Twidv comparison, we learn that 43,007,424 lb, wiae iliatrihut^ 
by the tailwa^ during the year in quiation. Of that amount 19,230,696 lb, 
would doubtless correspond with the supply received across the land 
^ntier from foreign countries, thus leaving a halanrc of 33.667,728 lb. 
as derived from the sheep of India proper—a figure that, on estimated 
prorluction, would leave a balanco to meet purely local or homestead 
requirements of 12,390,634 lb. , , . ■ 

Di an official report of the Department of Ijond Recoid* and Agtt- 
cultuie in the United Provinfes, it is estimated that the local prodm^n 
in these provincM for the year under review (1896-71 may have b«n 
something like 2,624,000 Ib. The halanca availahlc for local consumption 
(chiefiv at the Cawnpow Mills), after adjusting imjwrts and exports ofi 
local production, would have been 2,333,556 Ih. This view would be in 
accDPl with the ffttnma for rail and nver tTaffio, and 14 perbaiw a fairly 
rGp^KSentative stattm^nt of one ol the chief provinMs in the wool traaft 

of India. ^ f 1 i- 

Forefj[ir Ejjwrts.—The following wem th* tolaJ trom 

to all foreiini conDtries during the pant aii yeafit lTOl-2. 

^Alue^l It H>. 79,3«,35&; lb., vnJm-d at R-*. ; 

1903—JJ3,2al'l,775 Ib.^ valued at Rs- 38,571 r^W^ I-b-» 

Tnke^lat Rs. 42,514.49® lb., valued at Ks. 2,1 

and in 1900-7^ ib.^ valued at. Ra. 2^42,65,^i>- La^t jenr a 

exports thus show' an expatuiot) of 8 pet? eont, in i^uantity anti 
cent, in totnl value on the figures of the veaT pTccetiing, ^^d of fwr 
cent, quantity and 205 F'r cent, in yalui* on the exporu of 1901-2. At 
the stfitn# tinie th+*v maintain a continuoa* record of pTOgrMsion For the 
imffh year in succeVdon. Of the total exports in 19(56-7, Great Rritwn 
took 43.lS4,i35 Ib.y the United States coming next with 1^578,903 Ik 
Another signiJlpant feature is the rise of the Karachi tra^e. In lwl-2 
the share taken bv that port came to ^ milUon pounds, but in 1906 -1 it 
stood at mdliop pounds. Karachi is to-day about co-equal m im- 
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portanca with Bodibaf m the export of wool, the two porta betweea 
them ha\iii^ taken fiose on 3S mUUon poubiia oat of the 45 millioos 
exported in IdO^l. M inapeotion of the railboma trafllc revcnb the 
intoreflting fact that while the Bombay portion, of the e3qiorta ia drawn 
from the Bombay Preaidcnoj (RajputaiiA and Centrat Indiii maiiilr), that 
of Xamohj is drained fjrotn tho Panjdb and Sind. 

Imports .—The demand for foreign mw wool may be acfepted 
as contnhutjng toward the higher cJam woollen gocids^ both hand- and 
power-loom, though in the former case the foreign wool appears to be 
largely employed aa an adulterant or even a substitute for the more ex¬ 
pensive pmhrn. In 1&9G-T the imports wore returned at 4,725,899 Ih.,. 
^^luod at Re. 14,0(2,284 ^ in 18&i-9 they wore 3,283,005 lb.; in 190GH, 
2,871,319 lb.; in 1902-5, 2,756,071'lb.; in 1904^5, 2,117,734 Ih; id 
1905-6, 2,908,036 lb., valued at Rs. 9,18,395 ; aud in 1906^7, 2,451,237 lb., 
valued at Rs. 8,84,505. Prattieally the whole of those imports are drawn 
Poism, with BRialJer quantities from ^fekTan and Bonmi^oi, and are 
importod into Bombay and Karachi, a fair portion being thence carried 
by mil to the Panjnb and the United Province#. The trnlhc by sea would 
seem to liave improvod etenrlily up to 1896-7, since which date it might 
be described m having decliued^ In 1876-7 the imports of raw wool 
wore valued at Rs. 5,32,116; fifteen yearn later {1890-1} they stood at 
Rfl* IL56,154, and attaineci their maximiua five yearn later stiU f 1896-7), 
but have ever since almost steadily declined. Against this 5 ^hriflkillg 
demand, however, for foreign wools (brought by sea) has to be placed 
the expansion of the Trans-froutier traffic already dealt with, especially 
that across the north-western frontier, which may be regarded as bringing 
Kirnmni w'ools to India by laud routes^ to some extant douhtlcss an ex¬ 
pression of increased railway facilities within India itaelL [Of. EernKimJiah 
BW, mPipi. and Com. Repi., 190a^. li., No. 3189, 25-7.] 

MAl^VfACTUPBO WOOL*—Imports .—The cncouxaging conception 
of the Indian woollen industries ^e<^elves a somewhat severe sst-hack by 
an inspection of the foreign traffic. It is not possible to give the retiiims in 
pounds, since most of the articles are sold by number or by the yard- The 
value may, however, be accepted as a snfficiently satisfactory standoid. 
In 1396-7 the iMeonTs of woollen mannfacturGs were valued at 
Bs. 1,69,24,447 ; in 1898-9 at Rs. 1,52,37,310 ; 1900-1 ut Rh. 2,11,25,756 ; 
1902-3 at Ra. 1,40,59 122; 1904-5 at Rs. 3,07,64,281; 1905-6 at 

Rs. 2^42,51^878 ; and in 1906*7+ Rs* 2,05,21,666. Thus in the post elevea 
years the imparts of manufacturnd wool have expanded from a valuation 
of £L128,^ in 18&B“9 to £1,368,111 in 1906-7, but if the study be 
carrioil still further back, the expansion becomes more marked- lu 
1876-7 the imports of woollen goods came to only £541,lOL wheritsas tbs 
highest record during the past thirty years was in 1904-5, when tha aupply 
drawn from abroad by sea was valu^ at £2,^050,952. The tndjan milhi 
are ihua seen to be securiug but a sinail portion of IndJa^s demand lor 
European manufactnred woollen goods. But by way of contrasEi it 
may be here mentioned that the ex|)orts of Indian woo hen goods (moitly 
Oriental carpets and ehawls) rarely exceed £120^000. 

Turning now to the nature of the imports and countries of supply, 
the chief item is ^^plecie goods.” Out of the total of Es. 2,05,21,666, the 
sbare^taken by piece goods alone came to Rs. 1,39,62,624, Of that aiomiut 
the United Xingilom supplied Rs. 1,03,31^105 and Geraany R3.26 J6,231- 
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FullvhAlJ these importA are consigned to BotnbAy, oiwthinl to Calcutta, 
and the balance to Burma, Sind and Madras. Mllowiiig the “ Piece 
floods ” come " shawls,” During the five vtaTS ending thaw have saseif. 

manifested an average valuation of R», 33,07,815 (or, say, £230.631). They 
come chiefiv from Germany, from which the average annual nmoimt 
coiifliencd to India for the five years ending 1006-7 shotfed a valuation 
of £153,324, while front Great Britain the quinquennial ai^mge came 
onlv to £43,663. What Ls. however, tar more •'iPP^^ 

from the United Kingdom contnmted from a valuation of Re, H.hi.as* 
in 1901-3 to Rs, 31,373 in 1906-7, while from Germany it eapandwl Irom 
Rs- 14,74,562 in 1901-3 to R-i, 46,36,346 in lWH-5, and contr^ted 
to Rs, 34,65.951 in 1905-6 and to Ka. 13,01,494 in 190^7. The ahawl 
traffic ia almost entiielv with Calcutta, and »« very largely the eipressioa 
of the demand made by the coobes employed m the tea industry tor 
shairb and blankets, so that Germany baa not only dnven the Imliaa 
mills but the British as well, out of this paiticulai market. 

The importa of wooUsti carpets and tugs into Indiajiave for some 
yrara past manifested a continnous expansion. In 1896 -1 th^ were 
valued at Ra. 4,67.836, and during the past six >•**” 
been as fobowa :-l90l-2, Rs. 8.49,168; 1W2-3 
Ra, 8,96.138; 1904-5. Rs. 13.98,640; 1905-6, Ra. 14,47,131; and in IW-T. 

Ra, 10,66,679. During the last‘mentioned year 

value of Ra. 7,30,490 came from the United Kingdoro. Rs. *,04,540 from 
France, and Rs. 72,219 from Germany, it is only necessary to add (in 
%-iow of the activity of the Indian woollen mills! that 
bosierv came in 1906-7 to Rs. 8,(Ki.6l4, of which Rs, 
came from the United Kingdom, two-thirds kui^ taken by Bengal and 
Bombav and the remaining third by Burma, Smd and Madras. 

fx^rfs.—Tbe total valtus of the exports of woollen go^ camo, 
on the average of the returns for the fitw yean ending » 

valuation of Ra. 23,78.835. but the figuiw as they sUnd would seem to 
indicate a shrinkage, the year 1905-6 showing the lowest ™lwtAon of 
the swiea. But taking 1906-7, the total exports oa^ to Rs- 
of which Rs. 16.CS4,573 represented the portion uken by the Umi^ 
Kingdom, and this is foUowwi by the United States ^th Bo, 4,03,973 . 
Cbiim with Rs. 33,390; and Cermnny with Rs. 31.699. Thus wl^ 
Germany snpplieo India with a yearly increasing quantity of inferior 
woollen goocfr^he takes in return practically non^t 

of wool. But it mav be added that the exj-orts from India to the United 
Kingdom, the United Stataa and Germany jiLst mentioned, are almost 
eotimlv Oriental carpets and rug*. The exports m ™ 

mainlv to the Straits Settlements, and the export* 

for tlie most part Ne.tive-made porAnimal go to the United Kingdom, 
Ceylon, Hongkong, the United Statea, China and Japan. 

TimA* I9(^, 486-7 ; Cooke, Fi. Fret. JSemi., u., pt. i., 136-8, Brandis, 

/jvl. Trees. 1906, 461-2; Aiwrysact*- of shnihe or *^1 

trees of which about six species are found in India, the following being 
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THE MAIZE PLAi?T 

PcmnauJA uf India, cwiiimw jn Uw DefCAti unit KomAcak and Ure thitnlwv P™. 

Rftjputaiw mA Banda, i» decidiin*u for*it; Imin 

H yields a crude RtTsmsm, trhich wn* fcimd to pi-e thn foUawino analinia -_ 
w^er, gyun. «nt, i resin, i oaonicltoue, 2S ■*. [C/. Jn>l. Par. 

IDW, xaix., nj Iho SHidAare anjil In tw used us an adjunct bn uther nmlemis 
m dyeuig, whik from reinofe timre tha NativoB of SSomhem India twiva cmp^ 
tho leavni a« a uurca of blue dyo or iniiigo. TTio ront-burk and cccds, 
of no vaiue medieln^ly, have b™i the eaiue of oniiiijil«Table confitainn in the 
dteruturo of Indian Materia Afcdfco, being rrcquEatty tnfafakcn for and uiwd to 
Multeiute tbuae of Holarrhmm HHttiti/iir»urirn (see n, 6J0), TTtc Wood ia 
Of good quality for CftTViM and taming, and ia fairly extcauivcly iimhI for both 
llk.^ pumioea. It in said to naeinblo ivor>' in ooiour and texture, luui aconrdiiu: 
^rVL"*. ***?* fJM*empk)ved for tnnidng th« oclcbrated Clinn^ 

for w<^«i idoU^ [C/, pHormoma. Ind., ft., Oamcrno, 

"• * PrtuHf,: Pniin, Bcii^, Pfanle^ llkij. ii„ tli-t. Tlw ifHdAi, 

,1 K&«iF»ye*, pat kuttran, hariito, teOa jud, 

lft«n. rtc, A small dMidiwua Imj " throUi^oul India, chiefly in dccidu, 
OiW in iho Sqt^HiniaJavRii tr*L’t weotwunlit Ut the Bean, eoJrt- 

wajuld to bikkun i fojimt« of Bunua (GojoblG). 

^ thft diacImrijiMt on being WosmdwJ, a yellow mSltsy juic*, 
* yiew ft yeJlo«' Dsfl: wh^n d ilored with irats. Tlje ato ™t«i 
Affom a Ji^|jcLimi Orv and b<^th «tein and iwt hark are iiaEd V* bo uHfnI bi 
of ■[nake^tc api icOrpion ^fing. The urn oat^i ii« a PoT- HXllD by 

the ^antfiiik Tho wn is even-grained^ eaiiy to work, and for JtMkiiut 
and in earning und lumery, aie. (C?/, Cainerao, la. 1ST ; Ditnctui, Dvt* 
and l>yaing A**arrK 56.) 


Z 


FL Bk Ind,, viL, iO*J; Boiiflrquj, HisL Naf~ 
3fatt, 1836p tt. 1-19 ; Duthie and Fiillef. Fitld and Garden Cram, I, 21-ip 
t V ; Lls^p Bamk Graa., I# 96 p 43 - 4 ; Semlcr, Trap. A^riL. im JlL, 
^U4; PmjDp Beng. Pl^fUs, 1^^, iL, V2i)^9\ CliiAHjyE;^, Muize, 
liiflian-fomp jMjtrt, wiiS^jtaS, mun^ar/p iunala, Maie^ 

makka-^^am, rnavka jcnna, <-,Ao4afpi^ p^fingbu, etc* 

A toil ahiinftl giafiSp according to Ife CaudoJk originally native «l New 
but now cultivated ulmost throughout the world. The culri- 
>a JUi^s are v^ry ftiimeroua and show great power of adaptation to 
^oeai environmeists so lutich so that efforts to intmducfl American forms 
into IrKiii ha^^ generally resulted in degeneration towards the ciiffring 
(now often indigenoint) fomts. There seems no doubt that maize 

fTom Aniericap and waa possibly hrought thence direct hr 
the I onugtiese. But it appe&rs to have beeen cultivated in India for lit 
f ^ ^ nun:*!red jearg before forms were evolved* for each tract of countrVp 
ol auihcient nient to justUy prodnotion. UTinn, howevecp India 

Had obtained its own sp«jal foma.s, maize moved rapidly over the whole 
eontmont, assuming tropical condhions in some parts, temperate and even 
arctic in othcR?. 


f ^Lint of the. origifi of Uila piuni fianlshed by t)e 

3«7-07) Ihjhvw liille that eaji be h«fv rtdd^d Jmy 
^*7 .1 ^ Mmr# WIW iuiCiuNt^oiiably fntrodurad into Itidiu ituil: about t>n? 

ilf Cojujiany. and U» fiivt imuition in 

In^i -i*i ^ pfHWuhly be this gruizL. ooiniT9i in a ieltar of liala Octt*beC 

^ r® ^ Jolm UflddtlU in which be a^ggaats 

^ fiwaiiy lor the tnupomr^^ houaiug of the ' rJWiMo- 

lonfl -Arabic uimio for maiza) [PiJ^ter, £rt4j/, Facianr* lad., 

JWn. It ia, however, highly Ukclv the IrAondu™ in tjuwtfoffl WM;iuiJ and 
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nai mi 4 L£fr~-t)LAt Amble name beia^ oew applied to tHdh gmicui. Baber { Mi- mm 
main £ partita writ ten nitalM no mention of hX^inn eOpn in^i^ nil Uii 

njTi^'aJ in IndioH though ho carotully dt^ecHho# ell tho luiimalA imd fklant;^ new tn 
him. Moreover, the early Eur(ii>eiitt Imvellow in Indio, including iho boitminta 
Bhecdfl and Romphhim nm islent regarding thla cereal. Abul Fnsl ( Ain-i-dHwri — 
the Ript of the Empemr Alcbur for lABO A.b.)i in hia long lilt of gmiti« 

and pu.iec4 gfnwtk lit India durinj^ thr Hkh cenlury, do« not ind.kido hioWt hut 
he lUmiM-lu iinder khtra (PandaiMii, ^ p. 777) that iU kvik.i?* like ihoec o( 
miilM (Blnchmonn, trimal.p 83)^ The word “rriaim ia of oanrftj fumiihed by the 
tmji-RjrttoiT, and mUst HU ifiOOTTWl runderinH. It k* interwting to note, howei'rfi, UhiUhwI la 
that Mendom | C-*Ai«n* 1 flSfii mention* amongHt the pkiuila obOoT^^ hy him ^ 

the pinnt mll^-I ti 4 aiJEo^ which oonititutea the prunripaJ food of tim Indian* in 
Mesico” ( Bret ftohneMer, Hiti. Funjji, Boi. Di^, in CAina, ISOS. Ifl). In tlw 18th 
century Biinmum puldiahcd hi* and hi* Ffwa Irydi&i, hut 

in iinither do« Iso nJlude to Mr*. Bivve, who at tlie clo» of ttm iSth Ofnttiry 
i(1^87) v'iaitcd Bombay in order to aludy it* eoltcin, wTole n report fnii of infor¬ 
mation on nil IlfcO ^po aaeo. by lum, hut doe* not rcHinlion fndian-ouffL. liul It 
would porlMip* ^ imeoie to oeeiinie llult, nlihoUgh the pinO'Appk^ wa* fully knuwu 
in thr lOih orntury^ eo cxtmuely ^'oloal^le a plant tt* ifie malre lunl not feiwbe‘*l 
India iwitil after the dAbe whm Hmnphiiu wrote liii Rreat work \Htth. Afoft.* 

ItSOit which to moTJva oxtont flguTMi nnd deocribea the plonl* of India, 

tlu!i piurtikge above mdioated from Foeter ee floliefaGlorlly eatahliahing Elm 
exiiitcnce of the gfnin in Indin- It miut hn^e Ijoen on ortEoIe of LH>inmerce nearly A 
century' pie'V'ioua to tlw dote ot which Riimphilli wrote. 

The rnOBt gem-nd temw-iLlnT lUWtlO in IlidI* for thi* com i* (Mecca htdba 

com), which may bo rCfmrd^ w- rojinifwitmg the anaociatiDn of the groin with the 
Muh^ninadan rutetw of fnilia and at thr enine tune oocepted 0* etran^t^ly eug- 
j^Hltive cf the PiartUguee® inSueuee ot the ooirrt of tlw MnghiMr The dSeplawiucnt 
oceomphehod hy the new ceretLl, Or rather il« appr(,>priatjon of name* fcinoerly 
given to oOrloin forme nf ttmrpHtwwt*, may h# viewed fl* denoting the innate p^ 
ponsity of A*iatirfi I'onttvat Ml tlew tdoo* ^th pre'iioid conoep^ni. The 
origin of it* other meet gcnetrol name, ia more oliecvire, but i* probM^ly 

drriv^ from bAuJUa Ot iAufla to cal. Both names axT& clewly modem* however, 
and do not oc^ttr in any cLaaoie workn of rvm Iho moat recent date, So ve^ 
littta progFcee l|*d, bowwver, bmi mode with inotw cuJtivaiion Ihlit Rexhui^ 
wrote, about the becioning of the Ihlh centuryv that IndLnnuwm woa coltivnlM 
in voriou* fiarts of Indui in garden*, and only oa o delkoey $ but not onv ■ i’^m. a* 
where on the continent of ItuJia, no Cor a* f con leam, m on exlnn*ive erop. * f"Mf p 
Buclmnan-HamiUon | Kingdom o/ Nepaf^ 1810. 312), while dealing with 

the ttiie^nt Slate of Viunila (ita capital Chhina-cJdn ) any* that they had 
maiie. In a f\urthw page* he reinjorlui of Kotigra^" ^ ITie poof live inunh on 
mnixe-"' Vnify ihoi^y after the nppeamnee of [j^^xburgb'^i Fis^ra /ndicn, hew- 
evne, GrahiiTH (C'nf, i’l BomhQSf, I83&, 240) wnde of Wnderti India thal moilp EmaartE/ 
wo* “cemJiwnly cultivated." BaliwH oiid Olbaon (#7, PomA,, Iftfll {imppkk 
ICHJ)* oomc thirty yvaMt Inter (18111), *md that it wiw "ei-ienKively gpjwrk in 
tike earlv pnrt of'llJe ninO, eepeciully tnmr large towno,*^ Thooo liulhont 
odd—*' The grain i* Bokloui kwcd In India am a dour." But am ill iwLnitive of the 
exircikioly IocaI character of tho Inforiniitinn ofEon fumirtised by Indi^ wntef*. 
it may bo addid tlkat Stowart [in IS82) wrote of Bijunur thal '' tpuich of tho mmTe 
w** graiind into Quiir a^ mnde into brakdr olEhniigh \'ery much Ice* im Irwe u»hJ 
In thi* way then In ttae Panjab/" It ii thu* vTsry pmhohk tMl in Upper mdiii 
ia regiun, oouiparatively acHHikillg. kuiknoen lo mxbikrgh) euaia? w^a much nu^rc 
exlctwdvely grown nt th* 1>«gintung of Ihe c™iiuy than might he inferred frods 
Roxbkjrgh^a wOnle. At the proMut day Jt wotrthl ho suore nearly correct , at ahy hapKla.'il 
raCCfe to apeak nif tfiiaiE!-^ iiu ^>f equal voliae to th« people ksf Eddiw coUm-tiv-dy Jf **h " 
wheat# Uhak'rul of it* being Kruwn picrely a* 4 garden delicoc v." It ia a Sold 
crop kjpon which at leaat the bulk of tlrt aboriginal tribe* of llio Idlly troj^t* of 
India are very largely dependent fi>r iuhoiitencc. Tim* |ta difhlOiOd uvor Indiaj 
dk 4 ring tlie present oenCnrj', might almoipit Im said to be o™ of thn moat powerful 
Afgujiient* Ofioinat the Utatemont often nWe that llM Native* of India a^ v* very 
Ounaen'ative that ih^ Con Wfucelj be induefM to ckang* ibeif time-bonoUf^ 
etistonus av'on when thm eon bo Mhown to be inimical to ihmr l»at mlcroita. So 
completely bn* India now appurnpruited the pooit^i that few of the 1 ‘illigr fathem 
would be found willing to odndE that it had not atwayi l?™i with thenk, a* it i* 
now^ a atoplo ortido of dieU 
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CUtTIVA r/OiV.-^ThougIi ^rown pmcttcaUj oil over Tndia^ the areA oE 
ciaize cultivation aa a ripe groin may be wdi] to be the centr^ tabliilEiwi, 
the northern erttemity of thc; plaina^ ond the H^Eiialayon alopeo and river 
vaUeya up to an altitude of 9,000 feet above the aeOt On the lower or 
Oangetic plnm it ia grown chiefly aa a ^en vegetable. In the vidnJty of 
large towns the sale of the uniij^ cob ia so remunctative that by peculiar 
fiysterna of cultivation and Boiectioup apccial forma have been mattired that 
couid scarcely be eaten in the condition of ripe grain. On the other band, 
within the icgiou where roaiste is grown for ita ripe gnun, it is hardly 
possible to procore green coba as a vegetable. But adaptation to local 
conditions is perhaps more strikingly seen in the fact that Ln many parts 
of India there are forms of maize that require sis. months to mature 
others not morn than throe months. In some poTts of th* countryt 
indeed^ both lands may be seen growing separately or aa mixed CFopa. 
Fun her it may be added that where the trarmition of the #easonfl into 
kJuirif and rabi crops allows of tropical cultivation during the former 
and temperate during the latter, two widely dillorent lortns of malte rosy 
be found. In the greater part of the plsJna of Jndiftp maize is a kAanf 
croDp but mbi maize is by no means unusnal, maize aown in autumn 
and reaped in spring along with wheat and barley. 

>ioea-—Aecordp^ to the jf^icuJ^urol the area imder the crop 

in British India Eor the six y-ears 1900^1 to 1905-^ averaged 6,083*4^ 
acn»p and in the last yearj 1905-5^ was 5^790^543 acres. In the Native 
Stat4!s the area duriiig a similar period averaged 269^017 acr-^, and iu 
1905-6 was 221,687, giving a total for all India in that year of 6,012,230 
acres. Bengal had the largest average area during the period in que^tJeiit 
viz, about 2 million acres; followed by Agra with about IJ million; the 
Fanjdb^ from 1 to ]| million; Oudh, J to J million ; the Korth^Test 
Frontier, | million ; while the Central Proidnces and Bombay had 160 to 160 
thousand acres under the crop. But it should be here n^corded that the^ 
above areas do not include production as a green vegetable, an important 
wlmiHsion, since nearly ev«ty peasant grows a few plants near bis home¬ 
stead, which of ncceasity escape registration in agnculturai statisties. 

—^Barclay described a species of Rust found by him on Indian- 
com (Agrj. Letbju^ 1695, No. 20+ 2S4~5); a species of Smut has 

olw been recorded (f.c. 2T8)* More recently Maxwcll-Lefroyl-^ffri* Jeu^n. 
Ind., 1906, L. pt. U., 97-113 : also JLfem. DepL A^L /ad^t 1907, i.+ No. 2) 
diBCUBses the XToth-borer of the sugar-canep maize and sorghum- 

The area iu 1905-6 was 1325,400 acres and the jieM, sccoicd- 
iog to the and Crop Eeporij 448,670 tons. The largest areas 

were Patna Ldviaion with fi20,SOO acres, Bbagalpnr with 65T,B00 acrea, 
and Chota Nagpur with 307,800 acres. The yield per acre varies eon- 
sidcrahly, but the provincial avemge for the years 1901-2 (Agricufifanwf 
^fnfiaiEics) shows so Httle difierence between the returns for uninfigated a* 
compared with irrigated, that the latter may he disregarded. The riehJ 
for uniirigate^^l land comss to 1,522 lb+ to the acre* The districts that 
show the highest yield are Santal Parganos (2,739 lb.) and Maubhum 
(2,447 lb.). Mukerji (Eandbook Jnd. AgrL, 1901, 24&-56J states that 
5 to 8 maunds of grain per acre is considered a fair yield, but 30 to 40 
mairnds ore sometimes obtained-^* 

Maize cultivation may be aaid to manifest three phasea :^1) the home- 
stea^J cultivation in Lowct Bengal, to produce green cobs ; (2) tbeculriva- 
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tion aa a aUplfl food -grain on tbc tiHj tracte, siith ^ota Kagpiir | and 
|3) tke cnltii^^tiori In Bihar, which differs in no esMutiiil from that in the 
greater part of the United Prorincea. The method of cuJtivation desrrihed 
by Baflo (Agri. I^arduga, 1890, pt. L, 6&-6) may be coruiidered typical 
for the hilly porta of the Lower Frovincea, Two vorieties are there dia- 
tingiLLahed/a dull yellow and a red. It requiros a ric.b noil and is usnally 
grown for two to thm' succcMive aeosoiiA on the same plot, followed by some 
cold-weather orop like ttnistard. In Jtuio^nly the land is ploughed and 
the seeni flOwn brooded, i to b ftoers per acre, and buried by a light plough¬ 
ing* The field is then weeded and hoed two or three timoa Iroin June 
to An gust, and the oobs ripeii fruni the middle of August to the middle 
of September- If they are to be roasted and eaten, they are picked a 
fortnight before ripening (Baauh According to Mukerji, the value of 
a 6 to a mftUJids* crop is only about Rd. 10. An aci^ (if ravages of 
jackals are pruvented) may produce 20^000 gteen cohfl. If thefto ore sold 
at an average price of 8 cobs per pice, the produce of one aero may iwme 
up to Ra, to RSh 40.^’ [Cf. Grierson, Bihar Piiosanl Lift^ 1885^ 228-4; 

Biinerjei, Agri. Cultock, 1893, 77 ; Roy, Crops of Ikng., lOOKI, bM i 
Si&ptir Exj^er. FtMrm Rept^.] 

The area in 1905-0 was 1,300 acres, chiefly in Nowgong and 
Sylhet, hut it is nowhere grown to any appreckhle extent. In CacliM, 

Darraug and Sibaagar it is Kud to be grown in smfdl patches, cMefly by 
foreipeia. In the Khasiat Jaintia, Giro and Lusbai bills, B. C. Allen 
States that it is eitber growri in garden ground or is sown in the potato 
fields at the time when the tubets arc earthed up- It is tyjuaDy oowti in 
April and Mac and ripens in August and September- Urn mattoJields 
am well hoed and tmat^ with manure DixL 1906, x., 73-3), 

UaHutt Prov/wces,—The area in Agra in 1905-fi waa 1*374,207 a™* Tj, Frov. 
and in Oudh 795,976 aerta- The avwage outturn for the provmccs for the 
years 1897-1902 is stated to have been 950 lb. per acre* The acreag^n 
the chief diatricts ilnnog 1905-6 was as foDowa:——Meerut, 121,307; 

Districts Balandshahr, 120,461 ; Gorakhpur, 116.66T; Aligarh. 67 ^ ; 

Jaunpur* 86,216; Saharanpur, S3,054 : Bareli, 78,936; Etah, 65*745, 
etc. In Omfil-^Bahrmch, 255,914; Gonda, 206,471; Khen, 96,487* eto, 
is one of the cco|ai which baa for many yearu been ■ystsmatJcally 
studied at the Cawnpote Experiment Station, and much valuable informa¬ 
tion relative to the varieties grown* the manuita used and the awons of 
sowing and rcapiiig, will fee obtain«l by referriEg to the volumintirni annual 
reports. The account given by Dutbie and Fuller (f.s, 32) may, bowcw, 
he considered typical of the ordiniuy Native methods. It is * ™^/ 
sown, as a rule, when the mins break* and harveated at the end oI Augmt. 

If the cobs wre to he sold as vegetables they am pullod ^hils green ; other^ 
wise they are left till the leafy etivelopea sumiimding them art dry and 
sbriveJlcd. Generally it i« culti vated alone* but sometimes cucumbem 
am grown between the lines. It is not uncommon* too, to mix a certam 
proportion of the lesser miUcta (koJhiAi and nuiadua) and a little puwe 
(Hrd)J' The average outturn for the provinces, wid Fi^er fwtimate 

at 10 maundfl for unirrigated and 14 maunds lor irrigated tUM^. 

With regard to the Cawnpofe esperimento* on interoating aumiMry 
of these is given bv Mr* Subblab, Prlnripal, Cawnporo A^cdtuml School 
[Dtri land /7«. and AgfL RuW-, 1901, No. 16), to which the reader la 
jefexfod. He there atates that “ since 1895 outtuma tangmg from 30 to 
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35 rnaun^lj o( grain ^a ve been obtained on a numbd’ of plots, 

and DccBAionally ns much as 40 maunda and more.” Reg^rdiog varieties^ 
he remarks that ahont eighteen Amerieaii and the two connnoik North 
Indian varieties have been tried at the station with a view to test their 
merits m tegarda bardiboad, prodnetiveness and suitability to the elimate 
of North IiMliiih The residta of these trials allowed that AniEricoii varii-tirs 
oould be grown without any dilEculty the same year the seed was imported ; 
that one or two Americana miglifc eicel the Lidians in productivenesa ! 
but that, taking ever^-thing into corisidemtion, the two comitry variety 
are the best for o\ir present loi-al eonditicina; that mneh better pmetiraJ 
results could be immediately athievetl by improving these two varietj^a 
by a careful selection of seedp etc.; and that with tbo light-yelldw country 
vaTi(?tv aa iniproved at CawnpoTe the Isest results that the North Inihaii 
climate and soil would admit of might be attji*ine<l wHthin a few years," 
SubbLah further statfcf that to secure junlda approaching those obtained nt 
C-rtwnpore, the agfmts at the cultivator's dispchfial are (a) regular wpai ing 
of each trnli^ddual plant ‘ (b) selcetion of or using Cawnpore mabe 
seed ; (c) two diggbigs bet ween the erap in ndditiou to the usual weeding 
and earthing; (dj one or tw'o waterings during breaks in the rains that 
oi’cur in most years; (e) liberal maiinring ; f/j either deep ploughing or 
digging with pAoofo bfdora aowirtg.” 

By the ordinary method of cidtivation he eatimatca tlie cost per acre 
to be 13-13 and the normal produce 13 manuda, worth Ra. 
giving a profit of Rau 8—lb ; by the Cawnpore method, the cost is Bs. 31-113, 
outturn 3b maunda worth Rs, Bl-i, giving a profit of Rs. 29^. 

fC/- Wright. Jfrtn. Sn. A^ri. Cawnporc^. ; Dutliie imd FulJor-i Fi*id ami 
Garden CrPpt^ he. 2J^p tr v.; LHithce^, Kxprr. mi Wheui and Maize flJ Ctm^ 
Depi. Land and Ajpd. U. Pror. BulL, No. 9 ; Nei-iU, Oa:. 

O* Prov., I flCB-tJ (Many pmMagva); Repie. Paf. Saharanpfir ; Catenpor* 

Farm Papin.] 

Canirmi Prpv'inces sad Bdrivr.—The area in 1905-6 was 134,329 acres 
in Ehe Oentnd PrnviaoeSp upd 2,445 aerea in Berar. The chief districts \n 
the former are Chhindwam, Mandla, BetuI, Hitospur and Jabbalpur; in the 
Litter, Wun aEid Buldana^ PnicticalJy no information is avaiJflble regard- 
EEig the eultivatinn of the crop. The ^'^pur Kxjmrimmlai Farm RepsrU 
deal only with the efforta to neclimatiae Amerii’an races anrl rncBS fc^m 
other pa Eta of India. 

PAiiJah and W'tf*f Ptantian .—^Tbe ureji in I'SlXMi was l390fc24 1 

*|^rcs in the Panjab and ^i4I,B62 aeres in the North-We^t Frontier. In the 
Faii]4b the area wouLl appear to be declining. For the live years ending 
1901-2 the average oiEttum for the Psnijab is stated to have been 1,133 Sb^ 
per aorfl irrigateil and 841 lb. uiiirrigated ;; in tbe No^th“3Feflt^ 1,665 lh. 
irrigated and 5S3 lb. unirrigate^l. Fmm returns submitti?d from various 
cluttiitrts it was calculated in the Pidionar^ that an average yicid for the 
province wijuJd be about 886 lb,, or 10J maunds per acror In the Panjih 
the districU with largest acreage were Kangra, 140,585; Hoshiarpur, 
118,853^ Jalandhar, 83,204; Uur-daspur, 59,808; SlalkoL 54,482: 
Ludhianu. 54,228; Ferotpur, 52,627 : Anibala, 52,405 ; Lahore. 42,070 : 
AmritUAr, 42,013^ ot-c+; in the North-West—Hamra, 162,699^ aud 
Peshawar, I30JX)2. 

In a volume entitled S^t&nions frapt itAe Records o/ ihe Fknanciai ComsiU- 
jiooerV Office (1887, No. 36, 780-S36). ibe s^ubject oI niaiae cultivation in 
tha Pauj^b was fully dbcuissed. The periods of sowing and reaping vsrr 
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pje&tlv. SpeakiDg g&norftlly it h & khaHf cmp m th« pklnA, zoning h^mg 
dependent on tlie nui£ talaiig pWe^ iiBuaU^ from^June to August. The 
crop begina to bear green cobs {Etom tbe eaTli^ 5 flt aowing^ id Auguat, and 
ripe grain {from later aoTringHl in Septeniberp Oetoher or even Novenibefr 
On the bilLs the sowings nre gctieraUy naneb earllart and the higher reaehesi 
are earlier than the Lower. In Hasani, KuUu and Si min, for e^amphs 
early sowiiiga are in April and !!*>% ’While tlieae are tho generaL prin- 
cipl^p remarkabU'! variations occur in some ^lislrictSp such as Rawnl- 
pincli, where there are two widelv’ different eropA that correapond very 
nearly to the Utarif and ra5i seasons^ [€/* Lawrence, o/ K^hmir^ 

336-T I Se/ri, and DiH. Gaz.y Panjah and Frontier \ 

Pepts. Goi-t. Gardens, LdiOre.] 

an<f Sin4 -—The area in 1605-^ woa 156,115 acres in Bombay ^ 
1,400 Bcrw In Sind. In Bombay^ Patich SEnhaU elaima two-thkdj of the 
total area, 110^950 acteSp and in Sind about two-thirds of ita total are ocm- 
fined to Karachi, MoULson Ind, uLt deacribea the 

cultivation in Punch Mahals and the Dcccun. In the former, he says. 
“ it is grown either as a rain or late irrigated crop.^ Wit h sufficient rainfall 
it does b^t on the rich brown soils of the district, recently brought under 
cultivation, but rice land also suits the crop, it ia nsually grown alone, 
and requires a soil deeply and earefuHv tilled. The land is liberally 
inannredp usually in May/ “ The crop t^ts of the Praaidency show that 
10 to 15 lb. per acre of seed js the ordinatt* rate.” It ts harvested when 
dead ripe. " In the Panch Mahals an avoraf^ crop may be estimated at 
1,200 to 1,500 ib. per acre,” In the Deccan it is often grown for fodder. 

A heavy crop will yield over SOpOOO lb. of green fodder per acre.” The 
cost of oultivarion Mollisou earimates at Rs. 13-B per acre- [Vf- Exper. 
Farm RepU.^ 

ajrrf -Mysore^—The area in 1905-6 w*a "BpSTT acres in Madras; 
^31 acre* in Mvsgre, but this represents a great contraction, the average 
being about 2fiOO ncres. The aw in Maebas abo shows a decrease on 
previous years. Tlw largeat acreages were in Qnntnr, 37>23T i TaajoreT 
14,059 \ and Kistna, 12,897, Maire does not appear to be a crop of much 
importance in South India, and it is better d.«cribed as a plant of prelens 
rather than of fields- [Of, Cox, Man- A'. Arwt, 1895p i, 269.] 

—There were 04,942 acre* under the crop in Upper Burma in 
1905-6 ; 16,003 in Iflwer Burma. In Upper Burma the chief districts 
are ordinarily Magwe, Falcokku, Myingj^Ur Mliibu, Yamet hin and Mcik- 
tiln!; and in Lower Burma^ Thayettnyo, Thera is little inlormation 
available regarding cultivation. It appears to he most frequently grown 
as a nfliiod crop. Parlett Sagaing IHstr, t8&i-1900) states 

that it is eommon all over karng lands, as a rule sown sparwly in among 
Harvest, he states^ is nsually completed by April Ip and the cost 
of caitivation Li estimated at Rs. 2*50 per ecre. [Cf, SiUL Oper. ffepFs-; 
Repis. Depi. Land Rtc^ and 

MCONOMSC AjVD fNWS trial.—’T he chief uses of this cereal arc a* 
an article of human anti cattle Food— tha stem and leaves beln^ alw 
valued as Foddss, It is mainly in Upper India that the ripe grain U 
redu^ to a flour and mode into bread. In some part,s of the country it is 
ground into meal and oaten as porridge, known os lapti or gathd in Bengal. 
But, os alreadv stated, the green co^ ofe evtensively eaten after being 
roasted or boil^. The ripe grain is &L%o often parched and eaten as a mid- 
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dftj rntfliL Tbe pnepBiation kiiovn in Bengal as aafu is thfs porch^ gram 
mlDced to floDT, much’^ifl in other parta of India is the floiuf ol parehed 
grain and barley miaced. The Btmw of the ripe crop is not of g??eBt Talue 
OA foildcr (except for clephaotB], but reaped m a green state it ia veri- 
yalnabic. Both m EiirD|w and Americap Indiainr^om ia largely cmplovecl 
in the production of special articles of femd that differ in some cases but 
little from the ancient joio of India; these bear the names Homiriv, 
Maii^na, Folentaj Indian-com dour, etc. 

In the Uniterl States it is perhaps but natural that a fuller knowletjge 
and more complete utilisation of maize should have been attained than in 
India, Next perhaps to cotton^ maize is the most i^aluable crop grown in 
the States, and the utiliaftiion of its vaHous by-products has given rise 
to nuznerous flourishing induiitrieg, A full account of th™ ht givsn by 
Wiley {U.S. Dt^pL A^k (Cheinist4ry)H BtdL^ No. SO). The groin is 
largely employed in the manufactnio of Srsacii and Stabch Sugar dr 
glucose, which iu the United States is extenaivoly employod Lii tba manu' 
facture of wdiiriky and alcohol (Hanamek, -Ificrd. IVcA. Prod. (lYinton 
and Barber, transl)^ 1S07, 4?0-l). A sugar ia also prepared fh^m the juice 
of the stems vi+p pt. iv., 332). Recently the wastes matorial from 

the manufacture of glucose has been utilised in. the production of a EuuBEa 
said to have both the resiliency and wearing power of genuine Para rubber. 
From the germ of the seed is DbtairLe<l hy expre^ion a valuable Oii-t nsed 
for lighting, lubrication, eoap-msking, and as a salad oil. Among minor 
uses it may be mentioned that the pith of the stalk “ has been with 
the greatest success in the eoiistruction of battleships in the American 
Navy, the compressed blocks being placed between the two walla of 
nrjimur.” The pitJi is also easily nitrated into sH the varioiis forms of 
material commonly made frotn cottou,” and is said to have " luany ad¬ 
vantages over cotton for nitrating purposes,, especially ia the manulactum 
of explosives of all kinds, by reason of its more perfect keeping ^jualities^" 
(WUey, fx. 27). Finally the steins, leav^ and spathes are used in the 
manufacture of ParEE which io spoken of as siiitabic for bank-notes^ while 
the residues from the manufacture of starrh, glucose^ whisky and alcohol 
are utibsed in the production of a special article of CAtn^-vo^ji^^ 
** Formerly it was the custom to employ these waste matters in the moist 
state, bnt m most parts of the country thia method has beetl supcrfleflcil 
by the method of drying the rtaidties and selling them In the anhydrous 
condition^ In this state they are much more easily transporteil, the 
objectionable odours which were the predominant characteristic of the moist 
foods are removed, and the 'whokaomenesa of the IochI is in every way 
promoted ” ( Wiley, /x., 25, 30b Similarly a special preparation of the 
whole plant, except the root and car, is diseuiised by Wiley under the name 
of Mftjise Stover/^ “ Aa has before been intimated, this fodder is often 
f^ in the cofrtse state without any preparation whatever. In this con¬ 
dition a very large percentage of it is wasted, the cattle eating httle exoe^ 
the blades and perhaps noms of the smaller and tenderer parts of the stalk- 
In the older parts of the country, it is now beromiug quite general to have 
the maize stovier finely ahredded before being fed. This not only increases 
the quantity which becomes available for feed^ but abo leaves the manure 
in a much better condition for npreading on the field.” 

—Unfortunately no information of this nature can be fur¬ 
nished. Jackson (Cwmw. Bci. IDfA t'eurury, 47-S|f mentions that the 
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imports of Groat BrtUin Mmft to 444,453 trt. in 1^6, and bj bul iMtt* Tuifc. 
expanded to 36«203p06^ cvt. Tbr traffic continAiKl to exp^d, and in 
18aU stood at 66,T4J,3G0 cwt.p valued at £12,978,025, bat in UK)3 it 
declined al^htlVt to 00.099,32& ^ valued at £12,465.583 ; in lSi04 to 

42.897,800 cwt^ valued at £10.241,134; in 1905 to 42^101,210 ewU 
valuefl at £11,034,748; and In 1900 stood at 48,e85,a(X> cat,, valued at 
£11,972,094. About one-balf comes from tlie Afj^entLno, a little less from 
the United Statea. and the balance from Roumimia. Conmla, Ruaaia and 
Bittish East Indiea, iti the order naiwf. Th* Indian traffic in maise 
appear! under the designation of other sorts of groin mil pulW' but as 
the fcntdini exports in tb«w collectivelv aro campamtively^ unimponant 
and, moroover. Bucluato extR TOrJ^i they may he tUitreprdwL In 1904-5 
the total eiportd under this heailing rame to 1,691,672 lit 1905-G 
to 112,042 ewt,, and in 1906-T to 21^226 cwt. The imports ol maixo taken 
bv Great Britain from India are rotiiimed as 206.9*Xi cwt. in I9(>t ; 911,700 
cirt . in 19C)5. and 23,800 cm. in 1906. 

Tlie following are the average wholesale prires (miuiirLUm and maxi' 
rnum) of mahe per 10 maunda in the various provinces of Itniia for 1905 ; — 
from Rs. in Bbigulmir to Rs.21-05 in Patna; Uncteo 
P no^nvcfiS, from Rs. 18 12 in Shabjahanpur to Ra 26-29 in Aligarh; 

PanJAH, from Re. 1678 in Ferozpur to Rs. 21 -58 in Multan, 

[C7/. Bauliin, TlWil- 1650, 481-99 ; Benthun, TnrtjMmKTosMMi, in 

Jrvkim. Hort IflASwia.. 1ST ; De CaiMicdJe, Ori^. Culi- Pianit, t894. 307'97 : 

Asa a my, Scitnt. Paper*, £, 19 * 9 . 31 a j PAortMapj. lad.. 1 H 93 , iii., ri 79 -M ; 

CenL E;epri^-. liarm, Depi. OMai™, 139l„ So. 12 ; idjjri, heriff., IH92, 

No. I. tT 1995, No. 10, Iflfl, 172 i 1013M, No. 9. 270 ^ 1900, No* 22* 21H r 
No. 7, Ifllr 156^ 192; /our». Roe. ipid., 1090, a., A24-32 ; 

Aari., ISOS, v„ 329-95 ; Tlu^qw. i>Krf. Appi. Chtm.^ 

Pi£ AoAtff. det Pfiamtnr., 1000 . I, 599 -fiOt; Blqimt mad B] 03 < 

E»gin. flflrf Afaau/.. im ii^ tS 0 , 216 ^ 233 ; SoC. Ch*m. I»Au*L (nmny 

articlDfl); I>iijofar» U.S. A^- Erprr^ Ehtfion Repi., .difl&flpM. 19M, No. 134 ( 

8<!berffiii4. Afnfudby, IWfi, No. 122 ; New JfWy* No. 192 ; 

Siud, m Plant JSpT<rding in TrPpR*^ in jfnji, Pey. Bpi. Gard, Pcrodfwyu, ItJOft 
ill-, pt, ii.. 95-176^] 


1903, 
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ZINGIBER OFFICINALE, Ritnror^; Ft Br. /nd., vl., 246; I>,E.P.t 
Roib., in .4*. Ret^ ISIQ. li., 3^6 ; Semler, Tnp. A^riL, 1000, Li.. .160-71; 

Plain, Bftiff. Planu, ISOS, ii.. MM 5 ; Scitahise*. Ginger; plant adrak 
ddd, die, aifoiti, etc,; and root JimiAit od^niib], rilrtl. 

Miwnifii/, sAuitiru/iaji, vama-tunUtt hoMUunlh^i, thakka, incAi. ffliwi AAwv, 
gin etc. It le not known iu a truly wild itate, but is doubtlesfl a 
native of tropical South-East Asia. Introduced inUi the West Indies 
(Jamalea)^ Africa—the warmer porta of both worldi—and now rultivoted 
in most tropifAl tountrios. 

ii kaca-fl to haXv bw «iltrVml«l m Indi* wtH Clitea fnr 
many wnlutk-. It* nMrtt geiwral Chinw ruinw I* hang. Bnetw-hmitirr telk 
u* that ConfuciiAB wo* navfr without gin«®r whvn ha f*-®' 4 m. 

thn lA Ki, amonir th* articiM ol food ihm onufiwwted. Tuminif to Lidia, llw 
wioid " aifLOfic ” is gjBVeralty brJ^fived to Kiroa from tlw 9?ijiplmt artfijs^erra, 
throURh the Arabic »nd from tM lame w*a doubll«dmv^ 

the wrrMwndifig Gi»k smgitffr WwMg* in tuber 

NeconlinAly^ le hnvm reachud Eimpo V*A Aincti sod Arabia, oi^ to hJkV* towB 
very ancient ill India. rhuMsoridf# dweribc* Um ajuntr\'d eui§r^» md giv*** 
ibo disUoctS^^ tftstuM of tho b«t kifHi*. CatefV. Paulua and othn- 

Ore^lc and Kcmmi anther* ftill detoik of GiS nM^ionJ %iTttwa of tlw 
and ora fnllowad by the Arab medieiiial wfitw «ich oa Sempion, Avi- 

rvrm*. fitr, Coimnff down to tnm fwwOt timn, M«mi Pelo (13th century) 
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froiii October lo March. '* The Kvcrage viold i| 40 to 60 maurLda pcJ 
*cre?^ [Cf^ Ssn, Erpt. *4^‘. SiftL Zfewa, ISSU* 41 ; B&neijra, AgrL 
Cmack, l0&Sp 103; Boy^ VropM of Bangui, 1006, l&T^.] 

LfniieA PfovSac^M *—Ginger h extellBively gpewn in all Hottetr I'allcya u, Prov* 
in Kumdon. A pi^e of ground oot liable to be flooded il sclcc^tod and 
protected trom eioewive rainfidi by trenching round the upper aide. The 
bdU iif Well hoed and manured and the ginger planted in furrows in April. BMdUL 
Thp whole field ie then covered with leafy bnmehra kept in place by 
bamboo or wooden polca^. The rhiEouiee are gathered in February^ 

Pan/iA.—Afl lu the Unit«i Pfo\inCf^» ginger cultivation jj carried on p^mb. 
chiefly in the lawyer hot valleja of the HimAlaya. The rbirom^a selected 
for planting are prewrveil In heap* covered with cow-dung.. The land i» 
ploughed] at the end of June or beginning of July* di^’idetl into beda, and 
{LAtu rated with awter. Leave* aro appli^ ba in Kuniaon, but a layer of 
manure I* placed o%w the leaves in addition^ After the rains oeaae^ 
artificial irrigation is nece^wy from October to JimiaTy. Jo January 
the rhiromea are dug out and removed to another plitce for a months after 
which they are exposed^ to the snn lor a day* and are then fit br A 

ia stated to require 8 uiaunds of ginger to plant It* and yields ^ TW*- 
mAUndH in a good <irop. 

8ombny \—According to the Smsam and Crop Export, there were f^96 Boratiay. 
acrc^ under ginger in 1903-6, chiefly in Thiiia, Surat, Satira and 
Kaira. Molliwn [Tex$book /ad. iii., 163-^) has recently desrribod 

fully the methods of cultivation. “ It grown to great perfection on the 
deep, alluviab Sftfidy loams of Kaim and Barodn. The ganlen fleib- 

land of Surat, in which the cropi* important* is somewhat h^vier* but of 
the same general charajctcr and consiitcuce. In the Thana district, whciy nwiwta. 
the roinfalJ is heavy, the crop is only grown in the strip of deep, sandy soil 
which fringes the coast in the Mihim and Baserin T^ukas.^' 

In TMna, ginger is rotate^l with betel plantains, and sugar' 

cane. In Northern GujarAt it is rotated with a ELUtnhcT of other garden 
crops, Btich as flugar-cane’* rum ns, tmiueric, onions, garlic* chillifss, ^nprii* 
c&bbagGS, flwfili, etc. Most of these crops aro found in tiiflerent patches 
in the same gaidrn in a single year." 

Ginger in TbAna is grown a1one+ In Northeni Gnjarit, a thick 
sprinkling of jpiorfr ifl sown with the crop. Varna m planted at the coroeri 
of the beds and along the hdndhr which separate the beds, or* instead 
of ys n u, turmeric may be so growi[i+^ Mallisou then describes in detail 
the metbwls pursued in Kaira. for which the reader is referred to the 
original. Planting the seta takes place in May or eariy in June before the s^iirfu. 
monsoon breaks, and Mollisotf estimates that about 77,0CiO sets are required 
per aero, varyiiig in wdght from about 1,200 lb. to 2+000 lb. The crop ia 
ready for harveat by Noirember or DeccoibefF ** Under lavomiablfi con¬ 
ditions* an acre may yieUI 12.000 lb. of dry cleaned rhirouies. The sun- TWd. 
dried partially cleaued rhiiomea are sold by the eulrivatoTs to dealeia at 
40 to 50 ib. per rupee in ordinary scaflouj. Selecteil pieces of rhltomet 
after storage fur several montK* are worth at acta for rephiuting about 
35 Ih. per rupee. A crop test which was taken in the Burnt district in good 
garden-Und in 1&95-6 gave for a m\%mi irrop of jringer ud tunneric the 
followinji^ outturn ginger, S, 337 b. per acre; turmericT 3,564 lb. pet 
acre.” MulliJKij!i eetimates the cost of cultiTOtioli in Surat at Ra, 1 S3 per (*“*■ 
ftcrcn Ib the PAarsfocogroplid Jmiica mention U uiaiig of many qualitiea 
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of gitig&r. “ One viiJ-ip£y foimd in gardens In the Konloin has a darker 
colout tbflTi <^he ordinary ginger and *oiiiewliafc of a le^ioary flavour ; it h 
knowTi luf jkdfd-a^a OT bl^k ginger/* [Cf. Repts. Depl. Land Etc, und 
Btmba^ ; Crop Exper.^ 

/ff jdna.—The beat Malabar gitigeTp spoken of so bighly by Linschoten, 
is said to be the produee of the distriot of Sheriiaad to the south of Calleut. 
The soil is a rich rerl earth, and cultivation generally commencoa about 
the middle of May, after the ground has been thoroughly ploughed and 
harrowed. At the eommeneement of the mousooUp beds are formed, and 
on thesep holes are dug and filled with manure^ Cuttings of the rhimm-fci 
are plaretl in the holes and the beds covered up with a layer of leaves, A 
fair supply of rain is neoesean^ but^ as inundation entirely mins the crop, 
great cam is taken in draining. The rhii&oines are dug up about November. 
There are no itatistios available relative to area or outturn. 

F»BPA»ATtON t'SESL—Tho rhiwnee am dug out with a ema\[ 

pick and then OTMigned to d di^alOTr who eellji tilffni aa tnwh ginucr wf wa^-ftTu 
them into (drlod ginger^ The pioeos of rh«Olil« am kno wn by npie* deahtfa 
nn or " hands.” MohuUs {Ti^tibocyk Tf^p. ISO) dmcrit>« two 

ktwthEKiii of allying Ihe rhiKonuOA afU*f they ht^ dog^ ou^ vit they juay be 
phmged into boUing wntor for nome minutm and then dnod in the WSIf or thiiy 
nmy bo sorapod with a kniio till the hloek Oilt^ ikin a pomo^nd lilid tlwn aun- 
dri^. lliif formar ia knouTi na " unftorfi|hKl,** ‘'oftatod*'* or '*bJ4iek“ gingef^ ih^ 
Ittttor oa “ BOTap«d+" uncoated," «nd ** wliltOr'^' L'ncoatod CocHm ginRor W 
reputed to be the beat kind produced in Tndhu SfoUiMn thiia dmcribaa the pf#- 
pnration in Surat £ ^'Tho firat OperatiOa in Jwh/A-mnJdiig ia to i^k the partially 
cleaned rhixoin« in wmtor. Tl:^ wdth nibbing olaana tho rhiSOtoea* and nkn 
BoftoiM them. The aoaking fuollibatOtf t^le^ removal of the otiter “kiiL It ia 
B<Tapcd ofT with a Hhetl or broken piece of ertftbenw^are. Tlio scraped gin^ ir 
now waflliod imd exposed for three Or four cUiye to the aun on an ordmarj' thresh- 
ing-door. Tlio ginger ia thiu bleachrd and firiedr It ia now rubbed by hand. 
The objeet ia not cLmt. The Dpcratkni ia doiio csirftfully* ao tliAt the ahtiWta ^rv 
not broken. Tfie gin^r ia then bleached in the aim for three or four dB>% and 
again hand rubbed- It ia now ateeped in wraleT for two huucR, and eipittw nn a 
clean fibor to the son until ic gets di^'. When dr>' ft ia rubbed Ofl a ™**^^**^ 
or coiunae aacking. Thia removea any Out^^r akin Pot prCVioi^aly rerOOA'nd hj 
eCrapinj;. The a^nfA ia now ready for morkol. TJlS cc*t o£ aunM-nuikmg ia about 
!Fa. 3 per kSandi of ^ mnunda of g^nget.'^ . 

GuLger hoa long been knowTi both to Hindu Slid Mul\Biiiniadnn nwajcinei 
and ita uaea in JCuropean MedicUce are well known. 3t ia eold in alinOat 
boE^ throngboui India, and ia Largely employed Ai a condLmWlt. tu 

the ptvparatiocL of ounieiu Oddeniinateir and Hoffumnn ( Volofdi Oii*^ | 
^LS-S|l givn jparticulara of iho Om tnule. Thn rhizomO ia alan ptcklcd 

and an exccllmit preaerv’ie made by cooking GiC frrah young rhiTSOfnea in 
Tho mAnufacture of gingnr-beer and ginger-4,la forma a bir|^ portum Of the 
mineTaj water trade in England and the StatOS. B^dea being waed aa a spaC, 
oonfection or medirlncp ginger i« thua used ilt ghl^jOTflde, ginger-flic^ guigw-ljeotF 
giDgcr-bmndy, ginger-winep gingorbreod^ ginger losangea and ginger osiemy, 
»lub]o cflgoaraa are mquir^ in the manufacture of fflpst of the Jiquorfl, rtC-^ ^ 
which glngi? bo(?oiiicii on important rngmlient. Th# traffic In Jam^^ ivr 
bleached ginger ia rtry^ cgnaidemhle. {t?/. /«d., lii., W srmg- 

Bazar Jftfrf. Ind.^ |SU7. titKTO ; f^arry, Chm. o/ Eiftnlrai Oilt and Am/. 
/ciffiH, JSUll. 130-7 : Dborgnj Ker^ A'ofra on T'lhrrop. c/ /fuJiff- T>p, 1®*^.- 

04 t Dutt, Mat. Sifd. 19QQ, Blythe f^aod^ CampoM. 

IWS, 2S : Jowm, Agri^-hart^ A’oe, jrnd,^, IE102, xii.,. n-a.^ ; C3hoah+ TmW- 

Mai. Mid., IWi4, 056 “ Laaeh, inapref. and Ana^~, 1006, 344-60J 

TRADE. — Th^ ludiau int^usl trade in ia f«rly largo and 

impartant. During the five years 1901-2 to 1606-1 th^ total 
tiona by rail and river avemged 90^fi3& iiiwt*, EunoiLUtiug in 
86,211 cwt- Th« largest quatitities m that j'ear were esport^ t^om 
EASTtiRN- BE?£GaL Slid Assam with 20^00& cwt. (almoat aU to C^lcuttaJ^^ 
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fallawed by Bombav Port, 13^110 cwt, (to Bombay Province* CfntrmI 
Provinces and Berarp Fanjib, United Prcfcvinc(^p ftajputarui and 
T^irritoir); Panjab^ 10+72S cirL [to Karachip Unit^ Pm^iiiosA^ atcj j 
Madaas, 6p&4S cwt. (to ^IftdrM porta); Usited PaoviNCBa, 10.(X>2 ewt. 

^to thi^ Poiijib and BcrngaL^. 

Similarly, by coafst tbe eJCporta In 1905-S amQuntad to 2pBJ4.020 lb.. Exports, 
valued at Ha. 3/214GO. The great bulk of these iraaetwiii# exports wmt 
from MAimAS. vii. Ip^.BlO Ib.^ and were conaigned chieKy to Buinbrny, 
vift. 1.902,2^4 Ibp ^mbav U the only other exporting centra of any 
importance, from which the exports m the eame vear nfoonuted to 
5S7p46l lb. 

TiLTDiDg to the forelp trade, the following have been the qiiantitiea Foratgn 
ExronTED for the aii veara 1901-2 to 1906-11001-2. SJ^^pGl-G lb** TpmIo- 
valued at Ra. 13,02.32S 5 l903-$p 7.397,702 lb. and Ra, 1*5.594^ : 

I2,06l.&17 lb. and Ra. 24.91.0M ; 1904-^5p 11.104,010 lb. and Ra, 10,26.784 ; 

1905- 6p 9,mm Ih. and B$* 12.52,7^; and in 1906-7, 6.41^.531 lb, 
ancl Be, &.6T,209i. AnalpLng the Ggurce for the last year, we find that 
tram Bombay there were exported 2,314*773 lb,, rrom Madras 2,032,038 
lb,* and from Bengal 1.068*620 lb. The chief markcla wen the United 
Kingdom* which received Ip66fip020 lb.; Aden, 1,017,696 lb.; Uniteii 
Sutea, 960,801 lb.; Arabia* 378,044 Ik; Ceylon. 242.37S Ik; and 
Germnnv* 219*920 lb. For a similar period the lupoata were lvv»W- 
1901-2,'863.837 Ik, valued at Ra, 1,68.313; 1902-3, 664,041 lb. and 

Ra. 1,20.036; 1903^* 2,1Q4J46 Ik and Ra.3,4l,^; 1904^. 874,626 
lb, and Ra- 1*07,071; 1905^. 1.089.615 lb. and Ra. 1*35.876; and m 

1906- 7. 1,026*344 lb. and Rj. 1.70,421. Thrae ^^imntitica come altnoat 
entirely from Japan and CMna, which coatribnted in the last year (1906-71f 
875.360 Jb. and 117,820 lb, respcctis'ely, and go chiefly to Bombay and 
Bengal, wbkh import^ 824,561 lb. and 187,560 lb. 


ZIZYPHUS, f/ifaii. ; Ft Et, /iid., i,, 632-7; Ganihlat J«d!. 
TiimAp.p 1002. 180-5; Cooke* FL Pr«f. BtmL, 1903* i.* 240-1 ; Pwin, 
PhiPifs. 1903, 1., 333^; Branrlis. /nJ. fm-s. 1906. 169-72; Riiam^ 
xAcejiL A genus of trees or sbru^. of wMcb aotojo 18 species are 
natives ol India. 

Z Jnjuba, Tlie Indtui Jujube or Chhitnw Data. InEt, hor^ Jb<4. 

^tcm|cm. d'<dA4i«ri' kimlU, ^Oandt^ IflarlnPidamK* 

yisiaehi cir li, Tbe mlLivatod form ^ knhira aa pngv^V, ptndi 

or pflqHfi>4vr« wild fonu beicff jharbtri IDuthio.^ Pi- Uppfr Piatt^ IfMIS. 

lB3)u Tho gnItM fctr w calted Buritill f J#A A'lrtw mt in Rohiitk) 

rrmarba on four Icmd# extcuriwly grown, vit uiwi, mmik^ and kvtHt, 

nlriiervn nl that it ia onn of tbw tKimmonait Iriait troMof the 

<if Wmtemi Indilb, A n;»df5rAle--*izfd lUctduaWi tn*, '' diatiiiictl^ wihi in th« 
forMbi of the 3iwg|lik* mmI !$uI>H imalayan tmeta of the PaojAb and United 
Pns^iutva, ami al»o in ihe Devnn and in Upp« Surma und Osylon in dry 
formla. El^wbm moatly oulti'^nhrpcl or rua wud'^' (Oaiohla); 

Tlie baric k aaid to he iMed f«r Tawwrjco in Northtifa India. Bombay^ AlmlM 
and BumuJiM^ In Ctwta Nagpur il is ajmilarly rtnphiji'nd. but aloof^ with thm 
fmit, OccaAicinally it ii thrown into iudigO-vAta aid in pn^ipitatin^ th« 
Hwptrt (dp«, No. 1, SO^atalMi that aeample cf hark from 

yiadraii gave i“l per cent, of tannin, ued a lamplo of thick eoot ucanilmid at 
Bohra Dun 2'fl pec «ni.. whilo iomo thin rooti affonlpd 0 3 per c*nt- iloat 
parta of lha U« aw empluyed in Native ^tatPli-fNE. The fruit of the wild bn^, 
which Hjjrn* in tho cold wmth«—the cuUivaiod one ahuoA in any weama 
(Collett, pi. Sim.^ 1D62. 06J^r«rab3*a the crab^apple ia flavour and wpear- 
ancrv and W much oatefL. A* well ai that of looet apeHiw. by the pt>0«r r.Uaaea t 
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'm FjKJt, ifl tkaoa of oo^reity tl'kMfr fnuw m BpeoJAlly printed. By edtiwiJcm || 
if gT««tly improved uid flavour, ond thw If [jfoal variety udodjf 

tbfr cailtiVAtod fonm. According to MarahalJ Woodrow, the b«fc bj# «||ipt[^ 
two m-cb«B in by orte iti thklmow and ore propagated by mAirhuig or 

boddtuc on iwMIij^ of t|ie common oort." Tha unripe fruit i* pirldeaf thn 
Hpo puJp if dried, miied with salt and tmiLariiitla, to form a oond^iDent «r li 
tiulds into chiitnieo. The Iteniels ore oJeo eaten, and the leavea coiutitutf a 
nsefitl FoDDEm for cattle end goatf. The if hfjti irnd redduh m eokiiir, 

woiplling on on nveram Ibr per cubie foot. It if largely employed in ordmary 
oonftruciive work and hm been roDOmineQded for fnmittwe- It if aJjw said to 
make ejleelicnt CttajiCoAL. The LflO iaBeet in eomnioriiy reflird On the tree ts» 
Toc^ordia Imcm, 1 nsy j|^ und it if One of the food-plojlts of the mw- silkworm 

i'mo p. lO05|k while in Amsho the m' EiJkwDrm ia aometimes fed on it mt well (see 
■ilk, p, 1012). [C/- ftaheTp JJmKn>^+ 1519 (Leyden ami EnOcine, tnmsl.h 

OartJa de Orta, 15^, Co/L. iranii.; bJj» in Ball^ Proc. iifoy. Ir. Ata4., 3rd ser., 
L^9-UL i^. JI3—PPcflper Alpinun, De PL j€^piL 1592, S? Linschoteai, 

E. JsMf., 15DS (ed^ BaVl, Soc.J. iu 32 i Thavenot, Trapfk tft /ii4a*kia, 

rfc., i5S7, pt, iL^ H7, and pi. ; Milbum^ Or, ComiJir, 1813. L, 13^; Do CimdoUf, 
Onff. Cuti. PtanlM, 1884. 107*8 ; Pharynacag. /arf., 1809, L, 35L: 5lood«n Sherii!f+ 
Mat. Ated. Mad.^ 1891, 108-9 ; Banerje^ /Ifij-nV Cuttack^ 1893, 191.; C*mflrtmt 
For. Tneis o/ Jf and CaoT^, 1894, 72-3; Frp*. Opfr, D^. Li>nd oiwf 
Apn'., 1897-8, ID; Affrt. L^., IfiOl. Xo. 9, 313, SSI j KNijilnJ, Pw. PL, 1901, 
72: Woodrow, Gar4. in Ind., ID03^ 230-7 ; Fimiinger, Mon. 1004* 

273 ; Fee. Bel, Sura, /nd., 1904* iii., 3*,] 

Z taj^. The COiniDon Jnjtibe, h'faL (or pflimi-ll Mr, kandika, winffil, 

hdiv bdrj, sAonMir* avn^(, rrfpt^* 0»dh, utindh, *tln-&or, eta A large 

shrub or anmll tree ''"wild in the Panfab ftoin the Indiif to the Bavi; much 
oultivatad in the PanjAb* Kfishmir, BiUuchiftAn, etc/' (Gitniiblei 

The tree is chiefly importejit on account of its FbTjIT, which i* ^■ery similar 
tq that of Xr being on oval pulpy drupo nt^Ut the siie of a ^iimk it 

varies nmeh tmd con be greatly hupro^'^ by Cultivation mod grafting. Ths 
dried fmit if ttke jujube of Arahien and Pefsinn works on Afeuria Afofica and 
haf long been known ab on article of commerce. The IjidiAn tnorkst is supplied 
frciiii Chiitn and the Fenian Oulf, the Chinese fruit being preferred aa it is largor 
and mm ettCT. In Europe it if iifad in the proporation of eyitlg^^, confeetjODf- and 
JoEn3i,^ei d* /uj'uhr]- taken to oJlay oough. In order to otfcertsin the oom- 

position find value of these fruits a consignment wm amt to London in 1904^ 
and a report was enbmitted by Dunstim iimp. Inttt., Morrh 3, 1995). T)^ 

fruits were ehomically examined, but tbs results showed that they eontoioed no 
eonstittients to which deflnite mediemol ^uoUiies Could bo ascfibod. The n^rt 
further ndds that "'it woe eonatdered pofliblo that eonfoctkmefe m^ht ba able 
to make uyse of such materieli for the preparation of candied fmit or in so^ 
si m i lar way, but ths abeence of any pectilfar flavour und the somewhat mawkish 
tofCe of the pulp Wert! canakdered inaupcrable difficuJnce by the Arms lo 
samplw of tno fWtite ware aubmitted fnr confidemJHon from this point cl ii'iew. 
Bpeciinena'of the fruit waro also aubmUlcd to doolm in ewlit]o*fcod in the hepe 
that lE might he used for mixing with ground pulse And similar products Oi a 
Sweetening agent. The fruit woe considfired srLiilab4B for this purpose, hot ex- 
pens wore of opinion that owing to jta bulkiness it could noi eompote in this 
direction with sImiLar products such ns the enrob bean. The report concludes 
by stating that thm appears to be " QO immediate ptOepaCt of any tommfiiTciW 
uutletf bciAg fottned for theae dry Iniito, but the inquiry will be nontinued, and 
it m pebble that ee^me new deveicppmetit in trade may Suggest a metbod for tbaif 
litUiaata»n fn the future/' [C7- BcfitllalU, Fcr. of rna-yroni^TiKsetfPi sn 
Hari. Foe,, 1853, it, 185; De Candolle, Le. 194; PAnp-moce^. iad.^ 

Lawrence, rofffy o/ Kiahmk^ 1893, 79, 82 ; Agrt. Ltdff., 1902, Jin. U 20; Heue, 
Btpt. Fw, FSuYA'uan, Chitis^ 1W)4* So. 5, 17, 50^ 54.J 
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Thu work bsina ■lph»hetiMj, * eonipW** lo tho Mbiacla dorit mlh 

becoiiMU »dp«fftiJ 0 iu, In th* thiit (ollow. thonrfon^ wlU he ieuli4 ^ lha 

vemiKiilar iu>d other lumw huntioiiod in the text, as eleO mm ntmacm ^ nubjiicl* 
that mightothmrieelMveeKoped nbwrvettoa. ililiof pfodu^ Uj*l ^ poeilwSJi 
in oollmive ertiotfe BJid do iwt thmiore eppeer in dwir BlplMbetiml ptuilione 
•r« included in the index. Bejeutifle nmnee of umiiiipotUnt pnidueU, liuh m 
ipecku ot hifde. fiih, iWKNile, oto.. «* not, ihoIikIuI. except their ^hih 
and vermtctder name*. Kjuiwe cf ptu.'ee. poneiM. ^ka ooi^led ^ 
onidytirnl detaila have been purpO««*y omitted. It u belkved the mai®^ 
notee MMl eroet rtf«W«e wilfdrt the teat fully tneet theee rwiMteemanta 
dtetmna to the Dieiiimary of Etenomit PrrMfiWta Pf Indm have bwn Unirormly 
given on the mai^ la “ D.E.P." VmimnlJaf namea aa alto a^tifie aynonyi« 
(whHL MW in itjjics, EnigHih Etunc* in ardiamry type^ *nd ni^«Cll Kamtiflif 

naifififl ia ptn^ capdtalp. 


A 

Ababai. 2«9 : ; 

Abaca, "00; Abai, 24^1 Abon^, 
627: Abathai, W; Aba**i. flOtt; 

A^lmCmeha**: 716. 

Abkitchi^^^rti king^ SS4; jIH 1116: 
Abir, 4 U i 0 hafa^ 071 : Ab^t^k, 

d4 XaaigvTifSv 631+ 

Abf^ |Mic*)L Tfllt jatpfttitflV lO+ftj 
>lbf¥PA 4 m«e 004 ; AbrH-imker, M. 

It 634- 

AasFSe La 74 I 4 
Abnfitbi^. O’!. 

AudtimiNh £e 924- 

(mnibitftlf 114. 102i 038+ 
lOJSTr 1073; (ccKicimiiib 076: <F«f- 
tv«sLiuui), 82 LI |kiaeCN|>l^™^ 1047+ 
ACIPC 030. 

Ac^i^ 600 . 

AumTUH (Vlnfleoirjt 1108-12. 

AcK 783 : AcSrtv 408; A^^bar, 1, 2M : 

AfAie'A«lJ'ti+ 081» 

Afhane 332- 

Ackip 284 : Aibmanif 403+ 

ACMB4J, 037- 
A(Lihjwit4a A03. 

AdnrmAJFTMM, 40- 381- 
Acid Bemok, 1032; -.. Bobw, 239; 
..al’niHiCa 708+ 880+ 1040^ 104 L: 
,, * ^Sulphuric. M. 

AcdDitiDB, 32. 34 , 48. 

Aco^t^M (Aconitoi), 13-34a 268^ 401; 

fNkpelJuPl. 23-4. 

Acamoo, lieortm, ncoriot 24p 63U 


Acr^CAKT^ 383. 

Add, iU9 i Adad, a3i; AdaK 708; 
Ad^fmb^w 701 i 


AiiANkCFatik^ 868. 

Adam-bira. 763 i AdaPiffdrAf^ 633; 
Addi4 Wfi> L049 s Adam p^ 
lOfll 1 Addabti, 7001 Adda^n^ 683. 
Adratqda. 25t 4^ 122. 77 Ji 

25 i L130 i Adibe^ 

03 : Adi-£dd:«i; 837. 

ABtN4+ 436- 
Adit^. ^+ 

Adjulkntp L40. 

Adfok^ tllOi Adybu 124; 

Adulta, 26. 

JGulk. 28-8. 203. 420P 02L+ 11L0+ 
.£BCJiT^Q3(Kiri;+ 28-30. 44. 

AAnfce 840; AAa, 10; A fau-y^, 
843 i Afminthin^ wfaniin, 03'4 : 
A/jrti>K 840 1 045; ApoTa dtpam. 

73: j4lpOif^-a^iar+ 005; 
offor-bati*. 73 : Aj^rrWf 101 | Aga*^ 
im ; Aga^. 805. 

Ai^ktp. 60La 7i0i 
A^ii/,030- 

Agxym. 3flMl5a 188h ao3, 77A m B24+ 
1040^ 

Ag*. 123- 

AaEKAnnta 677- . 

Ag^p. 400: +4pAfmi+ 123 ^ Apt, 

2541 Agid, lOl ; Affi/+ op4»lf* 
204: AgnmAka^ 224. 370- 
AajLotta vrvmiOip 3ft7| OiO. 

.igya^idda, 4fih: ^*0*, 7t0j 

BQ3 ; A6**Hin<MlpAfla 240a +4AipdFMl» 

840 ! AAtaddia 637 ; AA«¥ 
603; ^Au (Bieela MS, 708. 043: Ahu 
iUmo}, 7L0| At7ci+ 14a lb. 
AHekXTSiTf. 0^ 10L2. 

Aik. 1073: Ai™, 124: AirAlii, 430; 
Ajafi, 442 t Apvoa, 285; Ar<M«. 286: 
AjhOf^t 701 : A/«il«i» ofmwi CCkru»a 
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^RoxbuTjghionura), Aimud ; 

(Apiuiu i^Bvoolefu 'T^; Ajowm, 

□/iroin, a^uvn^ ^5^ ; AjwfHn-ka- 

phuJ^ 235 ; Aftcan-kapala^ 72 ; 
akanda (Calotropift)-, 2Q5. 4^nk £27 ; 
AJi\ (Sacchormn]^ 935: 7^ 

Ako^ir,. akaiber^ akalbar, 4^7^ 49«: 
^itrini, 1032; AJrArdi, 705; 

324; A£n. 1120^ Ak^ail, 12, 
AL 447. 783, LQ53. 1121 - Aia, JS37. 
AlabfiBtcT, 122, 7Id. 

A/ai'ld, 1053; 1973: /(far^Jbl. 

205 ; Aliuh, 2S7 ; Aiaihi, 720 ; Aid 
thafida, B30j 

AujUZiA, *Gk- 0, 153. 220, 237. 379, 
353, 54d. 

Aleadf, 21L 

Alcohol, 0 H Spirit#. 2115, 457, 1030, 

1543^8. 

Alder {AJnu#)^ 115+ 

Alp, 757-82, 1043. 

AU, 1139; Aieeka, 900. 

AtJ&VUmjK 4(^7. 2&0. 503, 

AiralfB. 778. 

AiL 538; Ahad. 805 ; AUpum, 1041 ; 

AiUk, 720; Ai juJ/wWtt, 982, 
AlkAlinp or Pearl AidtMi. 48-50, 

Alkalinp E^ortliB. 45, 57. 

Alkaloid#. 47, 58. 

At iflow, 2m t Ai^kold, ■« Alfiiollcil ; 

A/Jdm. 1139: +4lli, 71. 

AlLIOh, 68+ 2E^. 903, 

AM, lOI ; A^Hidj, 330, 

Almond, 906 i +, + Enrth, 4«3; , .. In- 
diiiii+ 1073 i ... Jnvo., 247; ,, - OiL 
905. 

AI-fiiT, see An*L 
AufUl, 115. 

Aloe. American. 31; ... BArbodoB^ 50; 
,., Boetord^ 34; ,,, Blindinfl, 74; 

,,, Cnmmcfi. 38^ 39; . ,, Cdnicao^ 
39; , + , Li^iim, 72; -,, ScioOtrinp, 
39; ... 2anzibnr, 69; ,., imd Biml 
Fi^m?+ 35-45, 437,776; ,., Wood, 72, 
Atp^^ffddd-paskain^ 900; .41-xii^ 823; 

d^ndo, 5U9 ; At&i, Ai^i, 720, 
Al8T0N1a+ 49, 827, 

ALTI^'alAH dl, 821. 

Alii (ODlDcaain), 398 ; 008; 

(PcitaioK JU23; Aiu44lu, aiu- 
bukhdra^. aiurba. 908 : dlul, 60. 

Alum, Aluminiiun, 61-2, 492; Altt- 
mina (Silicate).. 61, 

Aivn^-ihadiU 1070; AMnda, 317; 
diliCDnui+ 1123 * Am^ 764; Afnd4id+ 
443; Anuifid-a, 013; Anu3:^^^uc3+ 

997; Amai-ku^M, J02; A W/d#, 
287 ; Am-om. S83. 

-^nwFi (RioeJ. 82S-0. 831, 983; 

ArPKina£^Jbam. 916, 

AMABAsrrtrs (AiibaracLlh), d2-A+ 257: 

iBpinoffUfl). 49. 

AfoorV, 1073- 

Amba, 754; Atntbddw, ew x4Hi5dpi r 
Am&oiu {Lakh), 1953; Amhaj--bdrlM, 


130; A mbdri, arnbddi, 439+ 630. 
899,871 ; ,4fn6€;Aiir.^ 763: 44,3; 

Atnben^, 64 . 

Amber+ 64, S3S, 

Am^io, 490; Ani^^v 583 ; Anbor, 785; 

763 ; Amdi, 913. 
AmAth>At, 681, 

Am^baldi, 443 ; Ami, 014 ; 

003* Arnkudu^ 1131 ; AnuEal^ 1344. 
ApnliLH, 889, i 109 ; ,4nila i^erojoflib. 
202; Ain/irfaJl-paHf, 400; Aj»Ji' 
{TiunArifidiiJiK 1086; +. . (Baulitnia), 
+ . ,-lali, 120; 499; Ammahf 

1079; Ami, (Amml Vknnga), 

286, 

+4mtaonr<if^i4m, 634. 

AiTViiCimana, 48^ 340^ 771, 

Bir&PUTUM, 66, 5H, SI2 
AKoiLPHaFirA£.Lijii, 5^ 499, 
Avri71.[JiHfA GP^k^OSA, 712, 

Aiftrad, 6; 339; Amjw, 

IflO; Aw«7|d4fflr, 320; Amrt^, 910i 
Amrv^ 1136; Amnif, 907; AamO;. 
663; Amul^907; Aft^^^dfl™. 1120; 
AmoM^ 788. 

Am^ri* CommipimQ, 400, 

Ana^ 101 i Andfa, 1144. 

AKACAKPTUMt 06^ 1040. 

AHERTA C0CCTLU5> 540. 

66^9, 1046, I too. 

Andfto#^ 56; Ananlam'Mi, 628; 

Andra*, 90; Anardarui^ 63; Andr- 
kd-p^, 909; AndM^ andihapp^^Jiam* 
66, 

Anfi^A-rruTTl mur^luHi. «» Vcitifenm 

»£juiiuidM, nod, 

And^; 787 ; Anb^, 64. 
AtfPKOOiuPRni, 09-70, 1053. 
Andhofckjox, 64, 70, 9»» 460, I03l, 
1106. 

Aflda^, 174; Art^rid^ 484^ Angdr 
(Grapp), m2; Anffuri iVin^^Br;, 
L110. 

Angiiria | Melon!, 317, 

Anjdir-#Ai/il, 98; An^wJ^t^F 584: 
Angwm, anjptm-k*ma> oAjyiwdit* 
633-4; Anhvri, 1107> 

Alul andig4r«rii)+ 661, 903. 684, 
AnAnff-kipti, 594. 

(Ani#c<) AnMUi 62di 887^ 
Ani^i (AnjelL-wo^jd), 94; Anf^ 
(AntioKuijI, ajf>|'(7n^-^c]^ifF anfs- 

Frtm. 72; {Bit*# HcrOiab 139: 
A njam, 707 ; Anj i> (FiffK - 

|Gmivak907i dn/rtfdn* 534; Anna 
6Afi+l|l; AnnapOi, 603; ARrtr+843; 
Afinijr+ see Anil, 

AxoatitsavB. 7{i-\, 188. ICNOS, 1073, 
Anrar, 016; An#orf, 834. 

Ant iKettp\, 680+ 010. 

Antelope (Black Buck), 9324 944. 

{Silkworm 1, 912, 1002-11- 
AKTHocicrHJLL.irA CaUaKRA. 1046- 
.Anthni^GAp (on ths Vin#). 1117, 


AnPki^x, 742- 
1140 







INDEX 


AHTiAbiM, 71-Sk 8<Ji. 

Antlen^ 644. 

Xnuffiwlu, 1036; Antoni* onzmA^^^i 
Attnid, IMtnt Ae^ha^ 74±; ^poJbv, 
j4|Kii^ lairpdnit £44. 

Applh (PIahI 387. 680. 

Apia I £3-6. 

App3<>H OlO ; ... 3£5i r , - Cua- 

tartJ or ^Ei^Ar. 71 3 . Milaj, EVSOi 
. . i Mim^n^ToriiH £0 ; ... May, 904 ; 

., + Ha«^ MO. 

ilppracaiH. 761 1 Apprititum. 1049- 
Apricot^ 906. 

Ai^LtiiAhiA. 7S-I. Ml* 821 * aou nS4. 

Ara6e*, 64. 

AmbtAn Biwin, 10&4. 

AiurHia. T4-H3* 226, 812, 82 U 
Aftidai^ B62, 6&4 i Ata^. 403: AroA, 
002 j armif {Spiritab 02, 

170. 480, 760. 1049^, ILIO; Amk. 
Boln^-iKI. 1046 ; o/>A]inar. 

1043. 

AtPkBix tiambof^. 663. 

Afok badiaA Watwl, 662; 

Arat ^ 1 ^ Watw), 687 ; 

Arakku tLAkhb lOSi; AmknAnd 
{arak-naina) (llixit-Vbi«fAr]. UlO. 

Apaua^ 30^ 

Amneia (Onu!ig<'>. 3SO* Araitd, 916; 
Anm/t/i, Til Afar, lOj Arormf, 
7731 A amf^-ki- 

aAoTif ii, 444 I Apia#0, 636 : Arafla. 
24; Ama. 206; Ar^Hi 912 3 Ar- 
d!i9rtilit, 264. 

Awcpa CATistmT, 63-91. 166. 691, 697. 
Afwoline, 00; A«lafl, I2l. 

AwKTtOK Ol-f. IflT. 760, 928 1046. 
^rrio. 016; Arfu, 16; Atfmn, 647; 

3Bl 3 Ar^ (Pheiw»Tit), 
136; ArAdr. onor, 198-200, 

003. OOfl. 67S, tN)0, 017- 
jlrl, 121; Anil, 1043; AnWi, 1011 ; 
Ann^ 16; Af^L 624; AtiAitrut, 
446 ; Arim, 623. 

A^3.>rilA TOWmcrtirM, 446. 

AMiatiliA ABTACEA^ 187. 

Ariika, 970 1 AnfP, 767 1 ArFniwrt, 
269; Afjfln, 10*2; ArjAfl-jafi* 430 J 
AHfe (8piTit>* 1116; JrlM, arhaparna. 
206; Arbrtr, 74(1; ArlAar. Ar4»J, 
914 ; Arki, 4043; Anrw, TOf Ama, 
732. 

Arti'^ltOi (Aiuuitiii^b 49. 142-3, 477. 
ArnpcA. f« Arat. 

ArrflWHKrt, E. InAian* 4+4; .*■ Vl\ 
iTtdian* 773. 

AciwfUf?. 2M, 1061. 

ArWHogBirp; 664 f ArjftjTM, 66 ; 

ArfrffiF 103- 
AlETEMUllA. fiOi M-4. 

AimmorrcKitttif* 112-3. 

Airti^AltrciB, 94, 363. 
a™, eOfl : 461. 

Anim, ■« CotcwWi* ftnliqiiiFmin* 
^nrJHb), 1005. 


AJitmrOiaruJA, 96-9, 116, 776. 

AjiO^do, 00/ 

Anwi, 26; Anm* ol'niai* wruir, 626; 
Am. 39ft ; AryiH^ ehota ar^t* 
4AS-7; Aao, 249, 613. 

AmfptidA, 638 536, 1110. 

Aio/i' $uM, 744; Aattlik IMT6 ; Ai»w, 
g^fti rt. 1003, 1006, 1007, 1073 ; 

A iomlAr 249 1 A»drhi (Tiidi;pi>)b 
676 i , F. (V^hoA-^y, 799 ; AMtOfp, 
491; A^pUndA, I120'| AtSm^i^ttK 
606,609; AaA(wM6» 1120; AaA- 
53ft I A*f-raiV ISO; Atoit^ 
742 ; AHiln, Lit. 
AaPAfeAol.^, 963. 

Atpmiv, 492. 

AftrtiODiii.vi. lOftO. 

A*m, 831 : Aa«rjt, 1004. 

A**. 751. 

A-Hu* axil, 249; A #i#^A, 782 ; 

Axv-ndfa, 121 ; A*tiaiiha, 638 ; A*- 
ini#, 638. 1906 ; Aid EAncndi 71 ; 

E^ourb 1088; Am, ai* 
(An^lo-SAJiDn^ 96; Aiairkft^ 
Aft'vifAa, 20. 

ATALAinTA MOJfOTHTU^A^ lOOi 
A#»l, 720-1 ; All (ftiffA —tha Elephant j, 
696 ; AlibdAi, otAi-AoiTa rArifu, 991 ; 
AtU, 10-20. 

AtMinp, Id. 

Aii'otHci, 21 i A#^r^fc^l. aftViiAa, 19-20; 
Atkum, 1132; AivuiAp 1073; Am 
4hrftsr, 490. 

ATW7LEX, 114. 

A#<7ar* 266; A##v, 912, 

ArtAd^a Airm* 1902, 1011-2. 
Attahhffr, 661, 

AtTALXA riJNTPWA, 288 
AtlATT B««J, 821. OSS. 

Al#t, 63ft; Aef~i#/upri, 117; A#N:er#e,^ 
2ft I Aw i EI<pp4i4l:rkt)v 696 ; Aiimd* 
720; Aupm, 121; Am IRieel* 
788, 628-9, 811. 983. 1027-8; 

AuM^ 430 { .iuaoniAmtun, S64 ; 
Aum, 71 i AeaAi, 269 ; Ani#Jm#i. 
866; Anirrt SOft ; Antnk, 289 ; 
Ap€i, 301 1 Avew, 396 ; Am^w#a- 

pjirjhiu. 1681 ; Ai«0^ acmA* 161 ; 

Atral, 16; Atttof*ja* 103; Axi 

{= ArAi, Sfl4-S; AxU, 

Aa-iri A^. 1043; A«^f*v »50| 
Ayni. 94^ 

AtArfirorAJhi iiw#(!c4 i(=^ llalla .4u- 
diraehtflkl, 780. 

AttAir* *6! ; Atpa, Ml 


8 

BAbain, 09 ; fok, 714- 

Bahbleni, 132; BabUar. iknmitar, 113. 
Babhori, 4621 BabtF, 294 ; Itab^u 6F4 ; 
Babm, 411 694; BoAmi* 204; 
bnAnAa, A<iAo#it. 2, D* 290 ; Ban, hokam 
I (CvaalpuOak lOSl. 

BACCAuut* 783. 

lUT 
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Botha, 24 i BofhJtron^ 6EM j 
SI ; Boiho, 027. ^ 

Bfccotu 7^53, 

BadahllS; Bdddl^sunn^. 4^ i BAddm 

(AlmDjid). ^^ (C'BBheu.- Nut)p 65^; 

... {Jndwm), 1005. 1073 j Badomi 
laoj 

005; Bmiont kajfi. 1020 ; Baditthtp, 
BaduopH, 552 ; Bad janwar, 702; 
Badnikm, lU2d ; Badta-ltrOa, 035 j 
Bddfh^ Aifot. IH(3 : Bod^n, 552 ; 
Bat-danot ongur^ 1114 : Bstl^ SO-S, 

521 ; Ba/iO (Cloth), lOOa 

0; Bogar (Cdttun), 550 ; Bag- 
htr^da^ 600 : 604 ; Eaghah 

136; Bi^kaira (Ortoliui), 

134; Baght, 45 ; 130 ; 

2S7 ; Bahf.na, 310. 

EflJiiii Fuuhhivo,, 2Sn. 

Bahiro^ 010 i iiaku$hno,, 003; Bok 
537 j Bmgcrpi, 1026; Bail (Oi), 
752; Bairaite, hattaii (CottonlL 
504-5; Baiah^ 115; i^ail'oita ^i'haru, 
haiittlti, 441. 

Bafmi, bafal, 104; Bofar-bailuler, 

428; Bajim, 105S; B^rfr, 487; 
Bdjnt, 5d/n, 15, 107, 261, 470, 505, 
500, 5D8, 00 U 630, &43* 8Bfi^72, 
670. 017* 083, 065, 1051, 1035, 1041, 

1107 ; Ba}urb*f^ 420 ; Bajwara^ 576; 
Bakdin, 780 ^ ^4om 104, 

600, 1053. 

SftkAm Wood (CA!«uJpiiLi&J|, 104u 
BoBan (Rhixoph^m), 013 J Bakar^ ba¬ 
bul, 2; Baketi^ 25; JfaJlAor 
750, 1047; SoWd, 1107; BdMi [Ana- 
gnABux)^ T0{ Bdkii (L^^^ncBEniah 
701, 1005; Bak*ht, 1087> I002;aa/d. 

0OJ ; Maia<Aay€a^ 7^2 : Balo/cJmng^ 

544; JSeijCdi', 400; Bdla 
6D0; Bolant,A2b. 

Bai.jl£;ites B<}£iit:mGitij:, 546, 

BdltUdn, 400; ItaEbif, 2; BoU 
(Ebony), 40S ; Bdli (Baiuui&), 787 ; 
BaU-^-ghdns, 1106 'i BaliTnlfa, mw 
B iFimbi; Eolkua, balku (Bd^bool, 
100. 105, 

BolBaTii (BiUm 6f ^fccca), 400;.,« Atitn^ 

H3. 

BAL«AM{3PE3n>ROX, 100. 

Bdlu-rkar, 702; BatutiUhip^ 670; 

Bdif-mcA, bdl-^vtkhandt 24. 

Bckinboop (BAmbumijp 40. D8-11S, 

J14-5, IRS, 715, BBS;. _ Golden, 101; 

... JilU^ 00;.., Kprlh, kgttotra^ 101 ; 

... dpiriyp 00 :... 104. 

Ban (Jujube), U4i ; (Oali), 011 ; 

... ben, bun (CbfTcA), 364; 

&™* 09; Ban^u,^ 404; 

(Plantain^ 787; Banar, 287-fl; 
BofldAa-^micho, NO; Bofuiwoli talcdf, 

1H33; Ban^bal-nog, 23; Banbv^^ 

200 ; BaneMBr 234; Bm^-th^nf^r 
Oak), 733; Bof^dar-^kttt^^ 400; 
BafuUuin^t^ 202; Ban dhenm,^ 

U4« 


620; 1007; Bang^ Ke 

Bheinff; Banpttb, 4tl9; BoAfui^ 
573; Bangra, 161, 250; Ban hardi^ 
782; Bant (Colt<m), 580-1, 504 i 
Banidf 620; Bonj, Dll; Ban- 
kaJeri,. 904; Bankos, 6S4; 
tttfi, 115; iraH^v 234; iTqakuH 
(B«), 123; Ban^kueh, 694; jUaw. 
N»uc^ then, fiTO; Bonni, 0; Boa 
pdtu, 42B ; Ban^pdi^ 403; 

1081 ; Banraf^ 121 ; BrtFi-niAcf, 14 ; 
R5aj (Biunbok^b 102; Bonea-ro* 
ehana, 110 ; Batm^ 1086; BdjMini 
(BAmboo), 101 t Bdm los ; 

Rfli-iA-IapOr, 110' 31; 

kAdfuf, 102; Bortir-^^AjaA, 
110: i/diuAtaUi, AdJW|hW (RW), 
331; BaniAa. 498 ; JSdnri', 843; 
G44. 733. 

135; Bohuyi. AAapttM (Acca- 
ile), 22 ; Bawt^^i (Snalcf-hu^), 14L 
Banyax^ Tiw, SSO-T* 
i^dnpnri*. 293; Boo, 830: Baonli,. 
14 ; Bap (PheAfcimtl, U2 ; Bappaip^ 
209; Bar^ 537: Bara^gla^ 140; 
Bam iiam, 637 1 Bara-bet, SOS = 
Bam 3l ; Bara-kulinjian,. 

60; Bara-martflf, 903; 

42fp; BatoM. 245 : BanownpA^ 644; 

311 ; Bard/, 504 ; Ba- 
mKk^ 936; 1107. 

Bftrbenry, 130, lOOU 
Barbattmay 3. 

BASinra {MokaHr'b 542, 545, 547. 
Bankart 9J1 ; BarelH (Biui}-iia)t 537 ^ 
Bart* katd, 532 : Bardot, 537 ; Bfli^ 
gel, 135; Bern. SRI ; Baridla, 101 
BOri^dm, 901 : Ban-g^cht^ 

25 ; Baridlochi. 65h 
BARlurfi BOLA (Trout), 542. 

R ahti-I-a , 50. 56v IJ2-4. 

Baringoy 1061 ; Borirdhan, 323 ; Barj- 
thaphOr 562. 

Bodtcfl, Buryt<M, B&ryta, 57- 
Bahiith nnd lit StiXU, 57- 
Bd/i, 1144. 

BArl»y. 2S1. &I(M. 72ft. TJSfl, 83*. «»'- 
917. 1043. 1134. 

BrlWf-a™i. *40: Btirnuil. 420 ; 
mugA (riicA of tuHW), 1007. 

BAKBJ?faTOKLA, 546, 

Bfr-rum. 1051 s Bttfu-iti. 140: Burt. 
WW: Bortdtii. 1026: Bdrtvtidt. 
783 ; Both. 1031 t Batna. 466 i 
B4r^al, 5<inriaJ. 740 ; BarA*> 420. 

Bee BBfiujn. 

Barzed,. 535 ; Bawdahiy 4T5. 

Baaic *$\£^, 694, 772. 

Bcui'ni, IDU 
Booket-work, 202. 

Bdmali (Rife), 833-4: 

(Water ClieetDut), 10«M1; Batety 
539 ; Bum, FAltml (Bflinboe), 105 ; 
.Rai#q (FtahJ, 541-2,647; 

530 . 








INDEX 


Basbia, ll^SOp asi, 705. 

&I2, lOOS, 1CM€K 1074. 

OiuTiK, 7S, 05. 

Hastitjt 174 ? B^tintu ^ 3; £djrtnr«a, 
530; 54 i £{;rJ4lap 102S ; fio- 

l^n'^nc^u^ a~4 : 33^ ; Bnth^- 

hijir^ 405 ; 317 J flclfAw, 

03r 2^7 z Batku-3a{f, 203 z 
i«d*. ^WfJfcAp 317. 
d'wmju, 09, 

(llutiard]i UOj 
1032 ; J7aNi {Xjkr 1043. 

BAirmxiA, )20-2p 10«5. 

038 S ftl4. 

Biiuxit«, <11-.2, 42«. 

Bdvto^ 5l3 | Baua, 104: 

562 ; 131 i Baz^t^ftr, 9 1 5 r 

BowAafii, 439. 

ilcj^llium, Bd^lLlilni {liHiuui)^ L7lr 40D« 
B««4 a. 122 ; TnN^ {U«li&). 780; 

.p. {LTtriuimi]^ 511, 

Bfion. AjpuARui, 1107; . . .Hrflud. 1107 ; 
... CiHvbp 1144 ;.. . CliatcTp 449. 741; 
«.. Duffln^ 860; .. . Fim^rh (Iniiiiui]-< 

248! Girtk-iK 872, IJ07 ; ... 
Kirinfr}% 370.. UnuA, 8BO; . PAtA- 

f onian, 24ft ‘* Sojr* Sfl4 : *+. S#ijrc|. 
48 ; ... Windflor, 1147- 
B«iin, A32. 

B*dt 115: Bfda^ 778; 138; 

B«(i4A;4r, 915. 

I32p 142, 

7A4- 

BHfAtiMk Bird, 134. 

Bwr, 398, 843, 787-85. 820, 840, l043. 
1048-7. 

B^tloit RHinoceiroA, 354 ; ... Blif t^p 
fllO. 

B«etrf>ot. 92^ ; BwC-fUgar, 957-61. 

883 I Bamfi. 78ft ; Bf^-rpurai. 

325; Bfffti (Ptih>, 540-1, 547; 
Bfkari (Luii«i}^ 328 ? Brftsr, 00 ; 
Brid*i«ir, £05 ; Bt^t m4h, 504 ; 
Btkh-kurphttw, 702 ? BrJUl>4o. 181 ; 
BM, Ba^Ip 2a-0p 429. IUO ! BfiamhH, 
97; BrlaB-Kkjfhdfjh^ 577; 

27: BiiUdi, U40. 

BAlladoium, 95^ 

BtHi-palOy 829. 

BAll^mAtal,. 401. 

B*ihiu 58 : B*m Mmi, 988 : Fid 

(VjiiiWMj. 1108; (5rsi4c DwrK 
785; BtJiddi. 525: B^a, 2ft f 
Bmdf Jbai, 031 ; 

908; B^ng -j^Mitg, 249 ; Btngo- 
nori, 400. 

BttMT3fCA»4.p 43ft, 444). 

Bea Oilp 784. 812. 

S€nt (fllllciwjw 115 ?... (Cam), 201-2. 
870. 

Ai?id, 1032. 

Bw, 757. 

B^. 6y«" f55m,7ihiM^, 1003-5, 11+3- 
B^j'^mne. 405. 

BwMBWaln^ 405, 548. 


BKTgAjnot^ 327+ 

BrrKyA, 40fl, ^ 

B«niiiMln CiriuA, 483. 

Bcnu 100 . 

B«yL 558^ 

Bfj, IJ5; BieJ, w 

BrrA, HtF Beet-^nxhL 

Br^F^n^t, 83-91, ft97. 

BetlA ipim-}, flOl-8, 

m : B^fia k^u, 037 ; 
iAoA;, 293; Bnud^ Aclmi, lOd; Bn^ 

101. 

Bev^ffAgiSft, IntiixicatiBfl, im SriHTTI. 
788-1 ; Bhakar 
mum). 594-5: 883, ft8»; 
iGimnaiiua), 101; Bkatkifr^ UlO; 
B5adj [BoiIa), 31 : Bhaiim (Cotten), 
807} ...(RS™s, ft28, S32: Bh^nn- 
291 : B^in^-mahu, 1231 
Bhii^^sunn. 430; 894; Bhaitir 

(BuifaiiO. 732 J (Willow), 116; 
BhairA, 1072; Bhaji, lOftl ; BHdid, 
511 ; BAq^MJbi, lOO; 13 ; 

BAorti^rUp £5<): BAAmniriTrp (23; 

19, 249-52, 255-9, 
254,409, 45a. 1040: 269; 

BAon^-joH 4H7 i Bhamg-Mumd^a^ 85, 
438} Bhtnm, L020; BkaraJfi^U 
5701 BMrti/, 5Adru7, 844, 748; 

BAoj^f. 402: B3an< 740; B3cy, 
AilaliHu, 584; B^di-Aota^ 39; Bkaf- 
024; BAaim-AoJnra, 904 ; BA4^- 
yntka9A, 1082; BSarrdn 123; 
hhtm, 99 1 B3^, 981 ; BWit, 258; 
B3mL J'.^At/ta. 294: BA^irfinf; £55; 
BAfrmda, 915; Bhah, 116; Bhii- 
dvdp 951 ; 133; BAim- 

iOpni, 245; BAiFiiJini, £44, 313: 
BAt'iuiri; 834 ; BAiniiPa:, 125 ; BAfm, 
932; Bhirmvi^bhitmvlfl^ Bktru, 
103. 

Bhagtia, .'ifti ; Bkefa^ l 5 ft| Bkatri, 
1118; BhoU 755; BftMnntfiV BAom 
Ftii {Lcpd)! Bftrk), 555. 1033: 

BA«ind4p I03L; BAora, Di3: BAm, 
70! BfwHyd kiid4¥n, 905; BAnka 
d'rw:!iifl, 888 : Bhnng^, 879 ; 

1 109 1 BAuAf. 094 ; Bhddm. 773 ; 
BAutdraf*. 987: BAut-HrAono, 74: 
BAHiAdndd. UMa ; Bhui-bijhUa^ 855; 
BAvi7», 278 1 BAui'nfMii^p 74 ; Bkn(m- 
dn-tdA^p 8ft7; 74; 

BAiti’^Conciif, 25ft; BhdjpaHm, 131., 
N0I ; Bkanga^ 441 ; BAun^ru, 901 ; 
Bkurou 952 ; BAurAursf, 54 ; BAufi, 
937; BhHTjiipaiim. 131; Bku*a 
(Pm), 507! BAOfid (Cftttlp Food!), 
843. 720 : BkuAfFtmi. 451, 4«Jp 482; 
BAdjrd. UA 884; Bkttinj^ 4511 
BAyli0,<?AuA] (HaiiH). 1132-^: BAMf- 
foii^ 792 ; BA^ni, 29.5 ; BA^", 154, 
Bilo/i', 1)07! Bidr, 85ft; B^, 90^; 
BAu, PftJ ; Bp^A 4 a (GinnztliriM), 
lAL; BirAMU (Urtica), Illi3; 

484 ; Bi4£$rttppM. 110 ; BkIAu^ ICO; 
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Bidi (BamJiinm 122 t Bidri 

wara, 7fl7 : Mrr+ 757 *k ftOS ; 

Bijaiat, 90S ; Bijavra^ A^/atrn, 32ifi: 
Biftmt, 324^ BijHf 7S0; BijtiB, 100 : 
Bikh, 30-2. 

Bilclui«i!iitinp+ 20-L. 

J^ilrAma, bUAma^ £0$ Bi- 

khm4^^ 1031, 1040; Bil^ mw M; 
Btkt, 439 : 1110; Btidi ihlndV 

; Bi^, 429 i Eilati dlu, 102S; 
f p>f4^r-^ai^4Jt% 006; Bilaur, 561 ; 
BitilL ORO ; Biigu, 2^^ ^ BUt, 012 i 
BiB 645; Biii manarare, 

506; j3*J*frt5i, ^Bmba, Op ; BBla, 
briia, biUu, (Satin-wood), 204, 

1005 ; Bifian. 2fl; Bi^igdnk 172; 
BiUu-^di^ 930; Bilu, 010 j Biim, 
26; Bitffb<ii. 40S; Bin, 115; Bifw, 
bani, ; Bindaal, 755; ^irteli, 
D16; Blrt^. 42S. 

BiuitEfe, 761. 

Bira-dcna^ 63 ; Bim (hVo) pifip 65; Bir 
biar, 732. 

Bkcli, Indmn Fapcr, 13L 
Uirdft^ Aj^cullUTM, 132; Ca^+ 133;... 
Edibk, 134; Bdiblfl Xwti. 138; 
«,. lndufltriii.i, L38. 

Bird Sklnfl, vsv Fftal^wn. 

Bfnja, 635 ; Bi'nVf*, 4ft5 ; B^nnj, 026 ; 
BirliffJiad, 2Bbi Bir mun^, 1*711! 
Birrallu 543; Bir 400 ; Biita, 

llfiv 

Bxa4riioru, 363. 

«De Bikh ; BMrrk^i. frK Btluna. 
Biihap'H 283. 

BiMtambhL 440. 

BijiciEu, Indiiui, 644+ 733, 

Bi*itndUi. 490; BUitid, 10; /liiAUa+ 
^iff. 4^4; Bil’pokinjji, 026- 
Bitt«fTip 14» 

429 : Biul, 624. 

Bixa Okeexjl?;^ 40, 142-3, 477. 

3S4. 

BLacLberriH, 1 LOO ; Blfick Buck, 644 ^ 
Black L«kd+ 624 ; Bisck OM, 192 ; 
Black Balt, 56 ; Blnckwni^d, 4S4. 
Bleokp 647. 

Hliglit, Bliatcf, 220; »++ ^rrev* 220; 
, ^ ^ Siliciaqtiita, 226; ... 364 : 

.+ , Thread^ 220, 166 j BlighM 

(CqB»]l 364 ; +.. LSugAi), 04L 
BllndiTi^ Tree, 63L 
Blanct^tciwk fifllf 7L6t 
Blue Selene. 403 
BhvmJk, 243t 377- 
636, 

Boar, Wild, 762. 

Bi^tbi* 204 ; j&aAejrld+ 1107; B^h^^ 
306; Bobolataa^, 628; Bi?da 
536; Badkxil, L4l| B&dki, 276. 
BCE^XERJA ifiTlLA+ 143-59, 260, 204+ 
436p 653. 024; BcUiunniA Subutl- 
tntWp JBO-6, 

BoggH, 333; B^ha bupait, 595; 

626; Boichand^ 885; 


B^jah, bojoB, 521; 104 j 

066; B<}ia, 620 ; 

bdns, ZOl 
Bdli-^'Eircimia, 010. 

B[7f?i&n£-Hfing^p f)06; .G^cm&o/ifuu', 324-5^ 
Bo»£AX ^JALASalUCtlM. 96, 23^ 623^ 
570^1+ 612, 9Hlp 1005, 

Boiiiba^^ I>iiic?kii, 541-2+ 546-7. 
BoMBYit, 902-1012p L0I6-26. 

Bcn+ 366; (69k}, 1000; 

Bdriddra, 701. 

Bcine-ljqiiur', 46^ 

Bon^k€tk<?ra, 164; Bos'mcMjV 09! ; 
riha, 102+ 164 ; Bar 
537 ; B0r (Chinm Pftta), 1 143; 
Bfflr (IndiA-rubb«r Fipk OS I; B™ 
Bamboo N>ti:p312; Bam (Elpphant 
Oraafl}, 777 ; Bamn dma^, 626. 
BoRASaCftp 40, IIS, IfiO-Tl 188. 205, 
301, 428, 7130, 861, 026. 1046. 

Borax, 50, 448. 

Borbo/u 608 ; Bt^r^bur, 53Hl 
Bordeaux SLixture, 229, 403. 

Bordi, 1143. 

BdtodoIc, 182. 

Boior (InacctJ, 386, 0*1, 1035. 

Bon', 43 j ; BofjbfjwA. 578; Borla, IS I ; 

Bo™ (Bico)i, 828-30; Bwofeoat, lOO. 
Bo™n+ 832; B^p^h, barapoitA, 905, 
998. 

Bd« (Oxen), W4p 732-3. 

Boht, 257 ; BrjAio^ito (BindcxpfMtjj, 742. 
BcHTtkieurs Bo<rt4t, lOO-l. 

BotiwaLLiA, 804 
Bolanfff 504. 

Bottle-gourd, 440- 

6un, ftoni (Op0^)p 364 ; Bdu™* 

108. 

Boxwood and StlbBtitatei, 190+ 1053. 
Bos. bor:, 743 ; Bc^ 257, 7(H1; 

gkan;^ 902; Brfli^-tree, 160, 760, S-8. 
BaAcnYTTByrat (C^ckefr), 804. 
Brahamt 1031; BrdAnwmortduiip 646; 
BmAjfti, 646. 

Bmbmin Kut (CbcoflJlut), 352- 
Braidirmz, H4-7, 141. 

Brain-fevCr Bud, 133^ 

Bmndy, D66, 1043;^ + - Cherry. 907^ 
Urankp 532. 

Bmruo, borwo, 4£0. 

BroaEv AW Copper^ 

BnAaajCAp 148, 174-96, 812. 

Braimite (Maji^«neiHi}p 762. 


Hraxilian-wood, 194. 
ifead-rruit, 94. 

Brtt, 532 : Brriwp^, 800. 

Brewiag+ Indian, 757-^ r 
7flO-2 

Bricke <C!ay*+ PoltefyJ, 327-9. 
BWAa^'rAaJfTDiiird, 067; Bn^ 
Bnrtd«|*w+ 553; Brind^, 6S3- 
Bfindcdia Tallow Tree* 553. 

BrinM 70p 440, 404+ 497, 891+ 1020-^ 


lUL. 


Btk^iEetteA, 347. 


1130 






INDEX 


Broccoli, IHSL 
BrOoiO, flO, 

733, 

HrcMBt* Spo&kl^ 431. 

Broonutick-iEEraABi |£7+ 

Bibtitrad03«£t^A^ m2-4, 

Bniciiic (StrychiKw), IC^f. 

Bri^, ^1 I iiuaonfTHr, )U2. 

Buck, Blnck* 

Buekwliciit, 

Budld-</Nfimi\ 200; Biui^nU^ &11 ; 

BMuU-ruppii^ #8^ 

BiitTnJoM, 644, 73^ 

Bulf^Ju Hftm, 645. 

hu^go^t iCtOS. iOl>ki 
8Sa I Buj;s llriHct*)^ 220^ 336, 6l6, 

lom 

ifuiTitf^iKiA, fi26 ; BuMr4^ 884 ; Bv- 
528 ; BhI, 114 ^ Bmn- 
887 j nX ; Bukt. m 
Buiftf* H82. 

Ell] bulk (EirdAl. 132-3^ 142. 

BuLt {O^enh «V44, 732, 737-Kt 

Bull, Blue, 544 

Builock'i MwMt {Fruit)* 71. 

BnlptitH, 104Ph 

Btilnuh, 8M t . .. CmI^m T«B, 77T, 

EulrLiflh Milli!f>+ bw Bofnt. 

M2. 

Bumniield FrtJt, MU2, M6-7* 

BiiPV tftt, •» Coffee- 

880 i Bniwck* 543 : B«n- 
rJ^ 4 uhc5o, fruneo^ 344 ; B»Pidii, 
767 ; ifuiHpa forwAj^, M7 i Bung&rumn 
565 ; /fun^^mo (Turtle), 1086. 
BuHiKm ^3+ 

Bunu, flee Coffee^ 

BcrruEimcTKi 283- 
BrrJMamfl {Beetle]U 886. 

Bwr (C^-Pibopotf^ jt 4fl2 S Bur, 5rr, 
4143; Burodci, 586] BwttktfiM, 
531 ; BuniiHi, 463; Bttti {Ccwpe)^ 
1H2; Buri IHT; 

131 ; Borla, 168- 
Bumute fAiiiber)^ 84. 

Burris^ Fibre, 661 : Burr687 ; 
Bc4ru^ 521 j Bmru inaf^ 103 ; Buth 
/ oAcr. 446. 

Buflt4inl% 132, 134. 146. 

buta, 263 ; Bu^ 537 ; Bhi^na, 
268. 

Bt]TXA ftnd <5 uH3* 28, 4^ 55^ 166-66, 
1052-4. 1057. 

Buh. nee Bhang ; ... {SteTfliillu), 1081. 
Butter, 475-6,612-41 ; h CAW>r 1676; 
/Bipi, 120; XeFum, 553; 
-milk, 470. 681 ; + + * Tree, loBiiia, 
116 ;...ye)$et*bJe, 3511. 

Bux, biK, tlbcix]^ 743- 

Buxo, 5iiii£Jh{Beer)i 510-SO, 787; 

OOl ; BwicAin, 131 i Byapu 
(Blue Pine), 888 ; M Bcr. 

ByeebOl Mk 
Byu (3iBn|^ve]i 613« 


O 

Cilbb«|^+ preper, .. . ChbiA, .., Cow, +., 
Leni-bcet, ^.. Bevoy, ^ csuun, 162» 
1141. 

Cacaa (oDcoe), C«c»a Butler, 360,. 
1676. 

iCalcehu), 10; Codjan^ ■» 
Cftlenuk. 

Cmkai^ihia, 46. 160-6, 2£)0, 81^0. 076, 
L653l 

CoT^ CtJ^ier, 304. 

CWTeiite, TTieine^ 237, 300. 

Cd^746; CiSA^SM. 

Gura^formi 581, 

Cairn, 354. 

CujjrETfl^ 113, 106-260, 363, 500, 520» 
566, ftOl, 603, 675, 770, 869, 671. 
900. i03JJ. 1057* 

C'flJebeah, 700. 

Celombecp 72 
Caiambaw, 73, 

Om^hv^ 91. 114 5v 201-4, 775, 664. 

t7a£eiMiirf 24. 

CkJH^um, 56, 709. 

Coliseyie Bnrk, 304. 

Ca£^0T»oi-is, 46, 56, 144, 186^ 205-6p 
273. 436, 543, 627, 731, 771, 024. 
cmA, 144. 

CamMUaa^ 209-44, 612. 

Camphirc^ 708v 

CAmphur, Bitfum i * ■ JiiftJia, *. i. KagAi# 

10, 245v 812- 
CAitTHuiUH 244-7* 31Q- 

ComplicH'-H’CKMi, 310 l 
C iimpliref 244. 

Canaib, 240 ; Con^tm, 149 1 CowtjM 
360, 631; Camim. pitmia, 2M; 
Cofnapr* 14JL 
Cmeiiefl, 133- 
CeHonmunu 1054. 

Cezidle-nut, 47. 

CkDcUce, 812-4, 810 
Cn£idy, Sugflr^, 

C^uiiei, 98, 114^6, lOl, 262-4, 775. 
eVutfem, 244. 

Ceepket, 528 ; eanAaPPw^ 240. 
CucitAMifl, 249-03, 430: 612, 024, 1047« 
Coniui focibr, 165& 

Cajctkium, 364 
C7wih}, 36^ 

CdoutcNeuc* 647-60 j.. - Imlinia, 651* 
Cflnubcbouein* 648. 

Ce|Hr,. Bdible, 364. 
t!^1ape-m«4ap0, 3&5. 

041-lU, 131, 544, 743. 

ClTKcnTM, 164^9* 489, 1017. 

CgpMuiar Corckm*, 408, 431. 
Ce#aiPi£ieJii» 07 ] C^Htptj^unkiy-pprr, 1197« 
Ceriitn, 31. 

CusWny, BlflCk, 183t .** Kurupana* 
284, 442, 810. 

tarhatut. 570-1. 
Qtfborumlum, 426, 

CiirlHindis 715. 

CiLfduEKi'n, 511 ; *** Otnyloa^ 512 i 
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na>EX 


Cmter, : w . MalAl^fhT or L«Kr, 
65, 5U s ... My^oreT f'l^T - - - Nt*pal 
or Ben^oJ, 65, 51?. 

CanlifTinofnMm, S64-5^ 

C^rdolo OU. 66. 

3L. 

Corvl. ladinn, 1076. 

CjLbEVA^ i005. 

Can, 520. 

L0O5. 

Cantn, on i[CapBiGiiiiL),i 265. 

CikfTw]LBJi+ fi6L^ 7L5. 

Catota, CATDtiik^ b» CaltoL 
Carp (Fuh), 54?, 54& 

CarjpoMM, «ar&a#ui (Cdt toD), 570. 
CarpetB, 27l-fl, USl. 

Carroty caratt4*+ 466-0 L 
CarthafTiiaCp 27Q>^ 

C^BTHAJdva, 5S. i76^3^f 263h 430. 447# 
483, 005, 6L2. 

Carty (Ricaju 651- 

Cavitm CarvI, carve, can-^iia# owvpl^ 
can'one, 284r 44?, 

CartfopKyiion^ CaryophyUM^ S?6^7+ 
Caryota, I IB, 170, 187-8, 265-7, 

361, 026, 1046^7. 

CdAd, kd*A. 920. 

CMhflv Nut, 60^6, lOlfl. 

Ciumr^tp (Hanihot), Cewva, 444, 
766. 

Carsia, 0, 30, 49, 267-00. 300. 

CMAUi, Fcelid, 288 ; ... Llgnea, 310-L; 

. *, Taimer'i, 8, 289, 038. 

Cf«#ie F1ew«r, Fomade mid Perfurnr, 
14, 82L 

Cawiterite fTin), 1077* 

CARTrLLOA (Rubber}, 649-51, 657. 
CMtof'Cake, 922, 948; CiutoiM»iJ> 

AMon, 269 : FJatit, 263, 

360, 446, 479, 675, T7L, 8IS, 815, 
818, 835, 915-23, 1012, 1036. 

CalalwK, 806. 

C«i;4chjiL, L?, 

Cai:«hrti (Ac-RfaR €aterhu)L 8-14 
raterpilUfR, 229, 610. 804- 
Catha. 365, 

Cat'«-e>N», B62. 

CoU^td 555. 

CauliBpwrr, 182. 

543 : Cih'r, (CofTM}, 

212. 364. 

264. 

144 t Cayoiagr^ (bic}L 1054. 
CcnuR (Rubber}, 649-50, 657. 

OKi 295. 

Cediir, BAatard (Melia}^ 7S0;.., Butard 
(SOymidal, 1043;... Himalavaii^SOl: ! 
. *. Motilmrii], 2901 .«, Red, fl2S ; 

... White, 294. 

Cedkrzju £32, 383. 

CcDRUV Libaki, vur. I>aob4RA» 49, 
290-1, 486, 888. 

CKLARTRUfl, LStCKi 1005. 

Calwy, 72: 

Celeatite, B8. 


Cirt^tA, 63^ 

Cement, Fortland, etc,, 713-4. 
Cantury Pbmfc, 31- 

CcPHALARTRUS, 30- 
Cefitaleuiwr, 9^ DifleaaeB, 2 ML 

QKPWALOWTM.CUXVM, 101, 165t 

Ceramic Wnree, 331. 

CsHEviei.c (Teoat), 1047. 

CmtTEElA. ae* Ta^hardia. 

Ceryu (Kia^ber}, 139. 

Ceyloa Nut, nee Cocoaniit. 

<75d, dbut, cAai. fl« Canaellia. 

r^R&a. 890; «uncAv-5fl, 

202; m, 615. 623, 1122, 

1125*0 ; UhQS^, 675; Chdheha. 1037; 
CAmkaiA^nm . CAafcfi, 675; Choitra, 
197; Clkaktmfiia, 484; VhakUm, 
302, 931; CAaJbr, VUiChakotm, 324; 
<75elyjihHaida. 288 ; CAuIvr, 287 : 
Vhakumifd, 268: Chakwa, 1\ i 
907 : Ohaiat^mmydiih 

890. 

Chalwd&ny, 50J. 716. 

Chalk 709. 

Challant. 499: CA™, 94. 

ChatiucroM# 286. 

CAdfUaJ, 121; CAanw/w, 843; CAan- 
Mi, 821 ; ChambaL 486 ; CTaJniart, 
907 ; Chm^anu 1053: 

Chamcia. 644. 

Champa { Floalam). 787 s -. * (Sijchelutb 
821 ; (Silk), 1011 ; Chamra-k}^ 
57 : CMrya (CSramj (M abo CAms 
belc^rjw 295: CAjim (Soap-nutJ, 979; 
Chmta-himh, £96; CArrrir, 436: 
Chanehijiy, 706: CAand (Shawl*}* 
1127; tTAaftda/j cAnndan tir cAowiafto 
rSai]dal-wc«dK 976:... (Rad ^madm 
Wt™l), 909: ... (iRdiau Farcquetl, 
133, 141 : C-Adndaii-Acft« 293. 
Chaaderousse, L132- 
CA<tndni, 0; CAfludw. 857; CArni^, 
758, 1046 ; Changala^ 986. 

Chdngra. 745-6, 719 ; Chctnim dkaaL 
140; CAaiild^, 914: CAanir iOoail 
743;.. * (Shell), 5B8, 989; Chamar^- 
768; CAanti (Canoii Roxbui^^- 
anutnl, 285; CA-»iw (Celwyb 


ChaavTC. 249. 

Chapangam, 194? ChapaUK 

lllp 043, 705, 804 1688 ? ChapSoiK 
94; CAapOi tin*, 484 ; Chappal. 
822; Chap^4dkA, 1053: ChdjM 
gania, 261; CAdpi* ckydpu fCkifttK 
746, 749; Cham 

{Baasia}, 116; CAff™. 349- 250-60; 
CkarayaiaA , 1053: Chnr-hagf^ 

1127: CAorfri, 762; CAart, 103h 
1038-0; Chorka, 518; CAar-isa-srww, 
188: CharkriM, 910; Char^. 9^; 
Ckarpai, 716; Cham* (Fbri«uiK 
140; CAamim, 1022*3: Chatlaag 
raiiin, 1167: CAafi'™* OO. 

Chata (Birda), 132. . 

CAaiwan, 60. ^iCAapbt. 304; CAauto. 


1152 







INDEX 


*ai 02 p ■CiHnwJwwpra OU, 

£<4, lM?j Cha^tnrv, HOT; i 

(MuTUgrovo), 2133; C^i*W, 141: I 
r'Mnzft 824; tJAami l^ufurp 

142 

|UrtNJU)> 0*^ 

f7J|i7Ewn'p 443; C^ftaei, ; tyhavit^ 
1107. 

t:hBf-Ti»t, 821. 

€hw!!#f, 483-4; CluAviK 1*0^; 

CliMwmHhrf. HSO. 

CKth%r. 121 ! Cht%ie tL«K , ! 

r*fI'Jfc)Jpb*« T«w*). sui: c*«n, 7ao, 
c:!H9^i»rBp loTrt. 

naiia, 03 : Chrlw, C2B ; 
buiishan^ C25: Chtmthun. SOU 
CAffu (ConuTuM MillrtK ft4S-&i 

. .. (ltAl44ii MslldtJ* Chr^i- 

boL 400: Chtum^M TOl i €h<nd^ 
ti»0 \ Vhend^i^ 133 1 Uh^na, chunna 
(CiminK 20^5; Ch^ntika, tAa«ali»p 
205 ^ CAetiet 844. 

CiijeKOPQcnju. 203, HlO. 

(•itn,ung, 782tCA(lJi"™. 180i CAfrlfuit. 

00®- = Tl J 

Clirniy. Binl. #0O| ... Sou^r Pwnrf, 
OOd ; .. .WUd Himftlny nn. BOT S CtiPity 
Qum, i»e. 

C'A<!rB(Iu. BSOt Chtra. piniuiy. SW. 

Chcdtnutp Cliinft*? WnlOPp 4ft5| -■* 

Water. lOHO. ^ _ 

Chn-ari, W; Chtvii. 116 ! 

j»7f Chh/at, 1112; eWian^ 462, 
463; PMan. 115, 8*4! CAA*™ 
(Cnwn). 470. 47Sl CAA<m«. Wl; 
6'Wol, 045: Ckhota TBS; 

CAuit. 211: CAW^w". 463: CkUsitdt%, 
+37; OKAitii^. 1661: CAkW. 
406; Ckiehro, IBft; CAic*, »M1. 

Chitk Fen. iOfii Cliiciains-Vtlali. 

TOSr i 

TOJ Chid, 486; Chik^ ^^} 
Chiktta, 327 ; .i-^s 

Ha, 327 f CAiJbtiMiF S04 ; C'Aitrt,, 
lOO 1 Ch*L 113 s CAiTd, S «81 Vh4^ 
»<>: ^ Chiiatiw 800 s CAi^flprsa. SHS L 
Chi4Ui, 331. 

CliLlIlM, 504. 102T. 1110* 1141- 
(:A4:iuka, 141: m ;Chimi, 

EHW; 

lOBl; CAiffljM*"* ^ i ^BliKJk 

Huckirlifiat), M5 i - - (Oaimwio 
llill<ei)^ 8^3: 

033 i ^Alptii. 088. 

S'S 302; 

CAtnofTf. »44;CAinc»* lOWj CA.n< 

(. 1 ,‘bi^nu:. 1* s.- - 

eAfw OlO ; Chtnin&ffii^ 1068, 

@S2; BM : CAini-beKTam, 7*: CAim- 

dtom/xi. 767 i f 

I40i CAwiJfip 7B4 ; CArtWfp 

2^7 ; CAfWfir-F lOtfB- 


S:29. 

CAiWu 6Aof. 481 ; CAir 

13S; ... (t'inoj. 5flOi CAirakifiu 
im . Chif rAirt, S^l ? CAirfiBd, 
1053; Vhiri, 8W4; CAiniM«* 70; 
<7Airim£iva, 71; CMei nm^ 1025 ; 
f?A |V-889 ; C7AiiniiiiHl. 28 : 
Vkimi, Hfl5 i Ckirmf, 1»8 f <7Ai™ffu. 
43: €hir^ 851; Vkirwt, «A*ia 
6dn«ipH25; CAil^tfit ff«r. 88fl | Chttm^ 
130. 

c;iii|.|jM$ciBv Wood. 504. ^ 

C^A^idA. 1082? Chi^u, 1741 CAitim. 

HO; CAiiWB^Ar-^atHa. H5, 

CULOUTTA^ 538. 

CHL01I03CV14>N4 1*8^ too. 1005. 

CAa4. 933; Choav^ 388; CAp8^-i»4, 
8^0; Ckoea. 888; 2a5. 

Chfw»klat^. 1070: *. - Chufm, 481^ 

CAasn, H5&1 C’A4»AM, 914 j 

CBeitKiO GraiMl. 595 1 , GA^wli. 

871: €}wiam (Midifil* 1138; ... 

([&dian MiltetJ, SI5p 4(34,603, 103-1^3- 
(l^pKJC^qiu^ (RubberJp 651. 

6Wip 911 ; eh^rpam, 105; Cfmta 
(Clcitbb Chism otMu 

,. p dmntL 140: .. .-Aibar, U : 

GhoHm dHw* lKi«K 824* 8^; 

(7Aofa-f*a»^A^J<l^i 00 ; Champai _(8llk- 
wpiwl* DOSp 907: 

311: <:?Airfn goni, 400; <}hoii^ 7^; 

Chad-iadiio"^ lUi 

ChompalK 097 0 ; C^aiHip 130; 
CAou 49V* 0^ CrAffttr-pSM, "M: CSmoar. 
443; CTtoipi*. 1107; CAowri, 733; 
CAa^ndop 965. 

CRaraAjmncHiiii f?aPiaiWAttnr*« 1*^ 
294. 

C^HH^aorotloit 188, 

C^w^prve', 66 L 

CAda. 03; <7h*tmiin 5H : Chvfm* SKHS. 
ChufOiS cJkwpIiH*. 466, 

CAiiMm, 882 { CAhAu < Vmi'spifb 1 l«i t 
Chukka (Oinfi^K H3Q : Chm^ 63; 
CAuAw (Partridjcll. 133; tJAiMt^* 
012 : C'Adlov Sll : C'Awl^uJbw, *S2. 
CAii-ind tBho*). 1«S -- 

HrmpL 240: rAu*toft*faA. *07; 
GAi»C rAuM. riW«4A, 71)B lOi 
C'Aita (SpmUPWnrt)* All; 
IWuK'imlme)p lOOl; CAuiwA, TOO ; 
rAund-A^fr* 1001 ; t^Ailndf*, lS3p 
rAX 710, 713-ip 1050: CAiindm- 

700: CAieHj^i lOS 3 Gkvnfh 
kgtk-dum^ nil ; CAtfFPi. 5001 <7 Ak- 
nid^ikkvi^ 189; Chammi, rA-^?Mia. 

rAoAuiip fA4?Wp eAanui, 2061 CAu*- 
pAf, 430; Chunn, 660: 

4'R^3 490; CAwrttt 704; i^hm^ 

mr^fa. 281: CAuH; HO; ChikriM. 

I 503 : C'Ajfinid, 709-10. 

! ChiinH^ Mdk. 47^ 

il Churmi, Ml Cktuv -iaw W. 

CAiuA'HtdH^t M2; Ghtnidi, Pl2: 
I C^AuMi; 906; Ch^ 1^^- 
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INT>EX 


CAu4£o?tf+ SS0 ; GkjjfAy 10 i ; 

M. ^ 

ClCltlt* 2n;i-302, M7* B&B. 7M, 700^ 
770. loao, UOPl. 

Cicerfiru Cicluv 

OlRsrottea. ^S-il. 

CiitaiB, 7£liB. H07-I Ih 

ClJecrUDivA, 302-lOi. 024, 030 : .., SuIj- 

Etitiitfi^ 34^ 

CisnfAHoictni^ Cini^iainon. 244-^J, 310- 
fl. a27, @21, lOlOp 1110, 

^ionanui^ 710. 

Oitrul, 320-7. 

Citrop«JK 300. 400-7, 021 ; Citr^ 
107^ 

CrtKmjLUV^ 310-7. 438, 4 l0. 
t'rtBOB nKPiCAp 3I7-S7, 32 L 
400. 

(Eirgot)v 406. 

Cfatv (Ctov9}^ 52IS. 

Clay. . ^rcuInHim. QU; .... 

PuRBlAin, 330 :... Kotu. S mgaparv, 
GO, 

CiiiPbin^ Fiijih. 542 1 dimhinj^ If Axi^gn, 
OrtO, 

CuVCtOVNK DICHDTOMA. 370^ 770. 

CiCfr^ Cl0\'V. 026-30. 

CtWRA (HJlna Fnih^. 042. &44-0. 047. 
dimrr Boan. 446, 74U 
Cxicrce. 277. 

CcmJ. 332-44 ; ... Cm i^d Tar, 344 ; 

... Gokf>. 345-6 j... PiiLAEii, 347, 
CoCAina, Ci>cn FJunt. 523-4. 

Coc^DA (ScaJe InAPctaX. 348> 354, 
3045. 

CoCCXrLfTB VIUCHitTB. 473i 
CocliiiUnJ, C^hmeal Isjwct, 347-0. 
C^f^-hin OniBs. 457. 

CcK^iTLoaiMeKMt-jd (.Toftsirpiuif, 05, 160, ; 

812, 

OackatwB. I33L 
Go^thaler^ 387- 
CcM5t*f<HiiK 63, 

Cutck-np (Be^i-dah)^ JS40, &i7* 

Coflfliftt J070-7, 

Palm {Co^ftJa SrpcrreRji), 55, 1 
87, I8S. 203. 340-03, 470, 741. 760. 
771, 776t 812. 6lG-7^ 8tl>. 024. 

020. 1046, IL13 i350-60; 

*.. DnriDcntpd, 302; . - - Fjbf^ (Coir). 
304-7. 302-3, 77flL 77ft. 024 : ,.. Oil 
ttfwl Copra. 357-0, 363. 812. 816. 
monaA FialtjL, 342. 

Ooeofioda CQttanif 580. 

CocOH>l*m. 3flL 

CoQOS NOctmA. mm OoQOaziuL 
Coodtinfr. 3dD. 

CckicAa-pan i. 42ft. 

Cod-Iivcr Oil. 36|. 

C^SSLOttTkJtJVA. 4- 

Coffiw (CdrrRA ahabicaIp 363-02 ? 
023.1046:.. rUhufus, 465;... Kwro, 
288, 330, 

Co4o iCoftm], 365 J Cm. 542 
Coir Fibre, iw CotiQuuit. 


COl3t, 3M-B. 52S, 70ft, 1046, 

Coke, ew Coal. 

ColohidiH, 308. 

C^LJia^oTiucnBiiw. 041. 

CoixoeAOA (Edible Ncet«), 13S. 
Coij3CABtAp 308 400, 440-7* 406, 7a|L 
1146. 

I ColOTj-ntlip C&^ynjA7a> 316, 430^ 

Volomhina^ 1140. 

^ Cdlophanyi 880 • 00. 

CoIeo, IndiaiL, 176, 

ConimEH-oaUyp Miu^boiii. 
OauvLPifaaA (HolAtinioiJendrOD]^ 174, 
40 Oh 

Coneh, 080, 

Conda-ptmim, 283. 

CoE^wi Biu-k. 64<». 

CONlOTimflUM. 41. 

Cooch-murdi^-ptiAUr 400. 

CoopiptOA Otton^ 5ft4> 

CopiilT Indian, 1103, 

Cappeir nnd Broas. Sdlphnlo, Copporu. 
50, 401-5, OOL 

C^pra (K&pftt}, mo Coeoantif, 

COPTIB T&icta. 130. 

Cf^iiACLks ismuA iIU>]li!HrK 132. 140. 

I C^/mh* L014, 1024. 

Opml. 122, 710, 712, 080. 

C<mil Tfw*. 023 ;. ., WtKHd. 25, 
CoKf'NaitUtt (Jufel. 148, 463-37* S6S. 
024. 

C^rdOj^ Euid B4>pvfl, 43, 023-5^ 

Ck^nander, 427. 508, 820. 

CORlARtA NVALK^rSItf. 1013* 

Cork SiibiFtiluite. 20, 33. 

Com, Guinea, 1031 ; tndiiiii. 020, 
1132-ft;... ^fecco, 1133. 

CemCowGT, Imlinn, 1L 38. 

OoirtPmiDidG] Nut, 332. 

CerauLa Mullet. 546. 

CoHVDAlJif, 130, 463. 

CORYKRt^M MOm. 1004>. 

COSYPHA. lla^ no. 18fl. 4as-£t. 7Tft 
SO). 

COacn^dM. 405. 

Onttui, 1^80. 

Cottan, 477* 470. 560-634, 72^ U\^ 
771. 812, 615, B34, 868, 017, 024, 
083-0. [033, 1637, lOSlp 

1667. 

Gnttuffi. DeiiHV 1 : Kapok, 321-3? 

Sm IaIbjiiI, 586; ... Tioo, 676i 
... Trws, White, 521 . 

Cam, 907 ; Coiratam^ 26; C-^oHH, &Si2- 

Cuwry, 080, 

CrabV Eyw, U 
Crami*^ 006. 

Craw, 132, 134* 

CRATX063, EOO. 

CftATACYA, 26. 

CbwMn, 470-4, 

Crem, 69, LiX^ 

CitM»pon i(Bird«K 132* 

CroopiiiR FVuiic Grti^a, 463. 

Cm?£i3U, L049. ^ 


115 # 











INDEX 


Ch<^AlMtA. 

l*m, 7TO- 774ii 
lkf4, !»4a, £i8li HIT. 

I'^lVlTAr^ltlA 1*AS1CT1»*TA, £h4® S --- 

ic^ATA, t , BntifiA. +A^- 

€kntpn» l^insinjf, ^ i h** Oil iPIiyidiC! 

XylK 

€romi Biu-k, ^ 

Crt*wfl, 132. 

CHYmY^MTltniA aRA?fTiinxnu^ 651+ 
CiibwlM, CubuM, AfH% 

CimxsA, Atttmhn^ 542. 

C\ir!kiKP, 132; ,. . Common BAwk» 
I33> 

Oi-PHinli^c^ IMO- 

Cpotrsui^ 437-44O4 

Cuirira^ oukraiKif {Vini*g&rJ^ HOfI j 
cupmtiii (Pcnuljml um J, 0 U 3 « 

am. 

Cutnmin (CuminLun J, 442-3* 
USA ; ^ , p Bliardh (N%pli.a uitjYii.}^, 2 fl 3 i 
442pA]L 

Cupn-im, voD Coppnr. 

Cu^L'uuo OHK^HiorDim, 0^3. 
CiTHi.TrxAp llflp m 773p 788. 

CuiTontA, 270' 

Curio. 542' 

Cmt«rd-applc4 7L 
Cutch, CaiH'hn, S-U» 03 d. 

CXtlwofm^ 387* 

OTAMorm^ psoBAUoiPCT, 44^501^ i504^ 
741. 04f>. 

CtiJtiM* 545^7# 

Cll>02£lA. 20^ liiQp 
C^ F« p M5* 

7P, 430-03, 702, PSO, 

^ 1048, 

CVTTDPpJff, R4. 

CVFELRLTk. J14, 4I1I4-S, 77C* 

4"^'prcflfl-44i£i ii/. 3, 

Cyiufff dcfl Indefl, Cyfiiui 
Cjftiwii* Co/uA, IWL 

D 

XktA lErAgfWtM 03 FniMtifEiidlai}<, -’H; 
. ,, tyoufhg OCK'tWlMt )p 301 ; i3abts^ 
1003 ; l{Kd> I />afMTMp rkinftw, 

743 I l»ah*iil^, 4112. 

547. 

Ikirrr kmrah^ 5lP; Z4q^fTAi'ni#-i'444fia, 
IfOO ; /J4£Mp. 225 j doiUtL 

aa. 7ft0 I Btidhi, 470, 474-5; 
i:itkfAr^n, 003 e ^hidkuri^ 538 i iW~ 
manJon, 257'^ 

OikMo^oMOl^. 201, 

jCMggo^, dopci/, 1.83; £A3^A4ii4pdfi. PL I ; 
Doffru, 2L ; I^^i-chA^na^ 475 ; 

4ir». 1121; J>aAiiinf. 524; 

204 ; DAkA, 1112; 

LI 10; pakk^ 2i0; Dai (C«dBr]L 
200 i jAii my, lOflw s«3. 

873 : XWl (Split mj. 507* SM. TCH. 
700 . 080-lt 902-3. 10«A. 1108, 
pAi^nlittau^ 5J!k 22«. 383, 484-eL 


4M(rAiW, d^rtAi^L 3(1* MHa. 55; 
iJa^Huirai 3LB ; Zhundiiilii 4901 Dam<- 
5ri, 543 ; i7dim5i3« 777. 

DoJEiinyu' LRwa"|l. 127. 

PvutLiiiikr, Bbv^k. 248, 

Driunnuir (Pins tisaiciju 30. 

LlHinnLArk Wbil^c, 5[M>, 1105 

305; /kimu iijrOO. Xknnu 
7>a44ff. 393: Dan, 70(1; /Mrtd'lMlrA, 
10531 l*cMd. 437; fJejA^rilntt PiTfi, 
7«4; DoHriaiu^ 4\t^ ; 

4H4 ; Dnndd, 920 ; 

084 ; ptm^ar, 824 ; lian^ora, I !3 { 

/Airtyjn^j^ 201 ; />rfrtt^ 775 ; I^ji i™- 
KMi. 900 ; DaiiiniAMi 171 ; fhtsd'fti^ 

mm. 

DaTH^m^ 480- 7, 802, 858, 924, 
iMfoAhi^crkinnaA, 249; fAtJTf*Atf-l<lnV 
10p| /kira4, 103; JMnutiAi!]. 551* 
LkMrarhi, 448 \ Darbakrti, 700; Han 
4Wrum, 0301 Dann^, U14 ; Dar^dt 
920; iMrhaM, ISO; fJwW-. 271. 
276, 775 * Dafmd, 775. 777. 
tauter. IndlnA^ 141. 
iMru LB«rk llD, 521. UHl; iMrd 
(IVmFgtmnnti?), 90P; IMrn-ffirmr 
890 ; FMru handm, 782 : Ikuantmla. 
28; Dom muirroi, |08O. 

Dftts Cl iiiiwH H (DlOitEl’Vmtw), 490. 

Dntf^. Cltiiwftp iZtZiTSPB), 1143^ 

ENitHp, EdiblF, 750, 777. 882. 029^ 1109. 

ini. 

ms. Wild. 88,% 1043, 1040, 

IXifi^, L4L 

DaTuu^ up., 487-9. 2047. 
mvon, 087. 

DAtTCUS, 284, 487-91. 

Arwfp. HIM; DauiDtAiMnu 1087: 
MiuAi, 880; Doufij^-AOJ^, 824; 
I^uh^Aua, 742; Daar, ^ 121 ; 
Dauni^ 2!Hli; 453. 
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Grapo^viiw | Black HjMiabiir^L* Black 
Monukka, Fa<|ilim, Whila Maaou- 
dinp, Wliitn FortuBal). l(H3, JlMO, 
18OO-10, 1112-2a. 

Craiw. Bofffikulap 463 ; . . . EI 1114 , 4fl3 ; 
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107$ ; ffordn®, ,'i42 ; 881 
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5^ .747 ; HatuK 5351 £48 ; 

Hitfdaau^hi, 2661 Himru 
II25j ifirFHi'Wlw^ SSiO; Hfnah^ 
240; 1073: Hindi- 
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aiim#n 1114; H fuAthcUii^ fiOflv 02* i 
104; HudAud* U£: Hu^Av, 
I^dbaK hoffkah. BO, 302, 640* 777* 
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t/fji, 00; ./fjiHfliHa;, 275; 

(Indinil iVnliiuC:ju 47 ; . ., 
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UtOf-K 4U0, 41U: Jia, 3411; 

1143; ^ (di-ammidi rrtiinm 

Jidi wJff, tl5: J^ffuranti, 141 ; 
JtUrdit^ 205; JiW* (Uombw)^, 99 : 
iKw Si»iiuTH^; 

002 E iiHl; 

292; -/£kS, f jfraJba,. yirtinii, 442 E 
JtrdA, 710; Jirhul, 204: 

t Jilt, 774 I /iiiMTal^ 535; 

O^Oh 

Joh'n'TftflTA^ 302-1^. 

j0iL I0el4; Jofu, 249; lOOtl e 

7B5; Jmnr L2L : ^fotmein 

(UluoitL), 1US7 E /ofwiAolSu. lOal E 
Jdndh^rt^fa, 800 z Jcf^-kkar^ 414; 
Jonna^. 1931 e J^?ntMit, 538: Jotta, 

100 e J'opu 538 ; Jowu, loO; Joitwr?- 
kailK 5H4. 

JuAr» jpyJdr ^IjlLcit)^ #*m? 

liar^huni yiJgflTP; 403 ; Judi, 

581 E JujFt 132, 

J UuLaN8, 790^ 812. 

JiikL 82L 
Jujubot JI43—4. 

Jun^tu 1132 E JuAafi, 434>r 
Jwccft. 432. 401, im, 770, 

JimgED FawJ, A» 

JuAfTow 312; Juftrt. U33; 

520 E Jtm, 114, 

Jt’iiNiL4 (HOEiiOoyiin Dhf^p)* 1421, 
i/urJ^FwAi^if. lOl; jFvjtakar^ 330. 
nltiu*, fuia (Corubonw S. 405. B8il» 808, 

B24+1027-8 E -. - AfiM'ri.™ (Abullldti 
,4 viwojin 2. 

J^iiii7i; 91; Juiia (VillobrtmEi^l, 104 e 
Jutan*! 285 ; yuma. O20. 

JypM 45>, 237i. 
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ATewl-antuMiiiti^ OWO ; 80rt> ; 

iCedfainfft. 203 ; Ki:lMt, 884 ' Kabtirm^ 
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204 ; Kdbaun^, 1051 ; 403 ; 

000 E Kabcmnn, >887 ; Kdbn^ 

270; Kahfkifii^, 7W e 550 j 

JCa^rTliar. 134 e KdcK 489 : Knfbakfa^. 
3070 ; K.mlktin■^ 499 ; KoekantJ* 23 : 
Km'k^trti, 488 ; lAc™., 073 ; 

K^Mhh^m : J^atAAur, 44U: Kack- 
A-HxcA'j^ufa. 7K7-8: Kofihndh 
tHiChiidr^ 123 : ATofAo4a^ 4811; KarAra^ 
438 ; A'aeAi^', 840 : Am )v 

9; KocApj! fEj^'^ptiiui AruTik)^ 30^ 
788,1140; Xac^bOra, 444 ; Kadakai. 
1073; Kadaiai, 2*jrt; Knd&if, iOtKf- 
ILOO; ... fBcngnJ 205; 

Kadali', 701 : Kwlhmir 521 : Kotibt^ 
1034; ATai^rJiS (70 eO 
429: Kruit\ 1108 ; Kodti. 2»5 ; 
248 E Aadi; (Cimlri,- 
rOE^iTlilp 512 ; XtucfM (^Lkodli. Uaurvl). 
441; .-khajuTt, T8I ; ^ p ,-A'irpAii, 

7I»5i Kadum-pat, 531; Kfiffd, 
HATS; Kxijffr^-muHch^ 280; Kdfd^m 
244 : Xii/urf. 803 ; 934> : 

/lo^h^p kai/dta-dhendof^f 28; Alm- 
^Auitip 487 ; jfcdjAsi-rtimAm, 320 ^ 
Kogiri vankrh 851 ; 0; 

Kpgzu 28 ; Kakd, 445 ; Kah^iawu 
583-4 : ATcjAfiKv 1987 ; A^aAruA* 84 ; 
AViArwI^p 1105; A'aAu, >913; Kah^t^A. 
;}04_^ ; ^uiat^ 888 ; Kav^at 777 ; 
K^il mm Ptiw)* 8Ha; ,,. (Hiikwi- 
laynn llwil, 743: Kaim, 5^: 
K^irviu^ 121 ^ Kairvlai, 135; 

777, 

771+ 

Kaimuxi^ 401 : Kafi, ISO ; Kdfkt, 141 ; 
Ka}{*\ W37. 042; /iTairat 1051 ; 

Kdk'tKhia^ ItH e Ktik^h kakdi, 
kattarik (CuLtlmiH i;!; luMiniuAl, 430 ; 
Knkari^kai, 438 e 0l4 ; 

Kaka4iiii^ 498 e JikafrAffR. 470; 
Kakhu 570 E Kolrtaidn-wwip 0S8 ; 
ibflJtincn fCM<^ifiriiii aaliviiH], 430; 
Kdtnai, 11 SO; Axil;™, ihSirrafin^i, 
E!01; Antn\ k^ur, kankm^ Shw 
Kakadi ; Kdknit, kuknm, 088p U35 : 
ATola-aAi, (b3iK^k'^ing^)+ 1142; 
5nrAn>ag, 211 KaidlMMd^, kttiabed, 
50; KidacAir 101 ! Ad/ii^Jona. 880; 
. . . 488 s ... 030 ; 

AifTffAa. 538; Adld Anidi, 443; 

433 s ,,. » k4ili, (Qaickliiu^l. 
719; + , , ae J. 

710; Kaki^jemh^ -t&ithn 203; laS^d- 
jirti, Oil; KiSitik, 99; AaTaiia* 
270; KdSakod^, 1131; KdtakAi, 
900} Kala hahn^^ 081: Kakikui, 
21; Kalanmkk. 1HS; tCtddmari. 800; 
Kalambaki 3S5; Aiatiia*n;0, 07 8; 
Katame, 830; A-rijofMoAni^ 21 ; 
KdAi-mufAa, 1031; KaXa-n^i^wir, 
311; AoA^n^rtV 317; Kaiango, 
255: AaAfFi|7M, 400; KSarttimak, 
ibd'^-iiun.p SO ; Kntapo^ 359 ; KaUt- 
pat\ 205 E Kabtt, 51 } AaAaruJtAp 
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4f!l7 ; lOSOx 

KdJi-. 11^2, 

Kai*nffi-can»fav^, 341) i Kaliin, |^l : 
Kuifvh^. 314^^; Knlhm^k^ H21 ; 
Kofip lllO^ K-rfllp *«? K^kiil 

Kulia^ 103 s Kaliehit*, 276; Kali- 
rfMdft;, 441 s 403 ; KAii}, 

135 ; K^i^/w/i k nsn ; K&H^hct- 

r^una. 710 ; Kdi* ti 300; 

Kdti ktsMhal, m7 : Kali lartM, 774 ; 
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310 : K^in^. 040 ; Kaitn- 
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303? K4U rl«ff. Oil ; Kadm, 270; 
KAIkmhunddr 253 ; KaikoitiArir 020 s 
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530 E OU ; Kalmi-Mdt, Itftfl; 

Kai mun^I^ 102: X'aiiCo^5i£'A M»ia, 21 : 
Kaitm, S»3: KaiAnfU 811: Kalpam 
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KamAdK ^33; iTQnidJbcf, 750? Korrm- 
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tLBdA), lIO; 6$; A'aiufkif 
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OOSj KAnddr, 000 j Kandft, 
204: A"flFwlwmiH 27 ft; Kandika^ 

I N4: KtmwuHk 240; Kttndia, 121 ; 
AaiMfuf^ 002 p KangaFf lOftft ; Kan- 
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988 ; Kaoj^, 1031 ; Kait^u 
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1084. 1087: Kap*, 304: Kam^^Hrt, 
144 - Kapii^ 755. 

K^pok, 521, 571. 
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Kapurkockri^ 770; A'^r^ tm-Hk 

(Bieejip 838-8; Atar^ korar (Saf- 
n<jW«*r}, 278 E Kata^ 040; Kamf*, 
72; Kamlf, 102; Aoj^itIp 002; 
Karata^ 1073: Kdram (CariKFnrtte 
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£44 : Karra^. 485 ; AarruuQ, 313. 
Kanh zmh, kanbt^ 911 : A^tJw, 7lft 
KariAi, 1031 : AritfDu-HxAinjr;4, 480 
A^dnl^ ikdrutvlum, 3; Aanid* JEur 
rtitn, 310, 313: Aartjf-fcifdl, 75,1 
Adruw^M, 930 ■ JfuirHn* 999 

Adrtrriiat-^vAfTfl^v. 05 E Karan 

gttHdan, 98; Karunkdlif karmiAali\ 
498 : Karvn^hiTo^m, 811; Kam- 
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K^u (Indian Hr^fEipi)^ 2^49; K^ (Sae^- 
ifhiirum Bpuntan^Uii]}, 830; JCci#d'^ 
030, 1122; KiUfiti. ic^m, Jm «; 3132-3 s , 
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; itatfarp jba#i47‘, 
lOSi I KoMti, 383 ; 
/kOMrii, 483 1 i^ojA/a* 174 : Ka*h~ 
A4Q; Ka3ftlit^. 402; Knv^lr 
130 ; KdimiinijanmUk 428 ; Hd^ndi, 
td^undd, 288; 532 ; A'oMcrf- 

Wj* 303 i Kum^, SS2 ; if™unwrr, 

OaO ; iiTaFfum, 785 ; Ka»iuri-bhmii, 

82Ef ; A'^Jircfin^ti, 270 i Kaauria, 
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Kat, 385; KfUit, 1001 ; XataiFkWp 553 ; 
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jLofappd, 1073; Aiatoi'aPMri, 843; 
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Kai^lu^ll ; KaHirala^ 31 ; K^Xih, 10, 
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mtki, 20; Kaihiya bhang, 234; Katkolf 
B[b>: Kt*th 6 tk, m%l KniA-Mm, 348; 
A'oIAm, 333 : Aa/i {CuMiJ, 0; ... 
(IntJijpifcra QerardiaimJ, 115; ,. ^ 

itarril, 378; Kaiiki^ katim. I05l ; 
KiUil h^hiL 578 ; Aoil Hiupci, 027 : 
Kftiira^ 05, 108, 1051 ; Katfan§ 

£lX>lk*1lci« Lj^labj, 508 -,**. (Gruund- 
nut), 74: Kat-kfintttg^ 100 : KaU' 
ktAri-f¥iUQa, 1000; Kathi^ 405 ; \ 
Ktitkum. iCW3; A'a-OfwnJin 121 ; 

5211 AflJicil-iw-cAi*na, 

710 ; Aafton, 720 7 KtHthia i«j£cf, 078; 
Aritti wMmrfHp 827; Kalira, ] 20: 
Kaita, 107S; ... 132. 140: 

K*at\idi, 1040: K^aMp-pipudal, 

lOSl : Kdtia-yeMk-My, kdtiA, W j 
Anziu-A^aniTg, 252 ; KaUtkfirehmit 
040; Kdtfvl, 440; Kcif]^ L24. 

KauddU 1049; AanJbii, 102; Kax^^- 
Atiyiap 1010f KiiuAky(* HIS; 
ji^np 101 ; Kuukrf^n, HlS; AcTu^. 

441; Ka»ianjh UlO; AaM^Ca iici&al, 

3: Kaundoi, 1081 ; Ktmng, 760; 
Kaur, 284; Amiri (Cluat-Df Hiiin), 
44U; ... (ShtU)* 989; 

114: Kam, 364; AaiWi, 1180; 
KaivI, 260: AarandajSa, 1081; 
Aa!ini'anQrt 1053 | Kavika, 526 ; Aat*!- 
408 ; Kawa, 364 ; Kawa ukf 
103; Kau-riya, 23: Kdyam^ B34; 
Kayti^ 051 ; Kayik, 743 : Kay- 
tftkrai, 103 ; Atiyu. 72 ; Acr^itr* 518 : 
Kaza, 101 ; A«i, 777 i 420 ; 

KiVhu, fiOS; Ktchulmn^, 43S: 
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Krmjm (€utcliTiw]ip O;, ^. (Eieudiufi^ 
Cdmctuia), 520; ... (RjdcI fiorr^tji. 

020 ; Arnda, 188 ; Kendut. 499; 
JC&nti-'ft.ktnnip, krniyr. 240; Arn^ira.^ 
101 ; 320; Ac^'pi iCcKimr), 

201; Kttaim, 646; aW, 101: 
Kermtfi^k, Ofl ; 1054 ; Kfr 

tthar^ 140; Kttrutm, 625. 
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KfllTViPUDArd L£EFUI+ U28. 

AcirJai, 302 1 Arrz?« 708 ; A^-«zr, 420 f 
Kt^ri^ 838; AnfM^ri daf^ EN>2; Khutfh,. 
1013 : Kt*4i, 015 ; AV^iir. 400 ; 

188 ; KHhe, lOOS ; Krtkw, 3L ; Kctua, 
k^pa, iwit'i, 00 ; Kituti, 777 ; Acun. 
720 : Af ura. Itwi, 188^ 777, 

831. U 33 ; A^tHr, 51H : Ktvir^ 520 : 
Ar^n. it^abtiip 0^ ; Ktyin(t 
nip 201 ; AAT6fiim.p 912; Khad, 
khadar^. 707: Khnghah £188 : Khoffo, 

123 I Khai-pok, 707 ; Khair (CotrhK 
8; .... fC>TnbopD|^n JvarancLiJu), 
482; Kha^atya roy^ HLT; A^/dr, 
115^ 882 1 037 ; A^o^Mr ka 

bokia, kka^Ur munj^ 884 i AA^/uim. 
501: KhakiM. 1063 ; KhnkhaM, 840 : 
Khdtm, 180; KhaH-maian, 1127: 
Khaii*, 1143 ; Kham, kham^u, 403, 
400; AAarj^fil 835; AAamowni. 
1120; Kkamriilkh, 1053; Khnma^ 
013; AAamroJt, 07: AAarulp 052; 
Khanda. 930; AAaiulaAariAin^p 535; 
A.^anddrui'^ J132 ^ AAtandii fGaidnii 
Fea), 003; AAiCindu (Kin^^hi^r), 
ISS i Khing,. 102 ; AAan^iJi thAr, 
113 ; AAanjj'aJtv 902 ; Khanparit, 5S4 ; 
AAiinr. 952; AAai^*, 1084^ imli 
AAdfp 113-4; AAdro. 900; Kkarak 
885: Kbai^lja, kharmuf, 437 : 

Kharbiisa, 200 ; Kkaivku, 774 : 
Kharda 1117; Khdrtk, 504;; 

Khartti, 911 : AAdrr^o, 270 i AAari. 
JbAirmun {Olaubfir'a 50; ,-- 

(AtHliditaJ Ctny), 330 ; ... 
cofif!-]^ 037; AMn (Sudiatii Sulphat'^). 
51 ; .. 111; Khuri-maUi, 710 : 

Kknrfdm tWiW Pat#), 88G : AAjr- 
jnra, 1044 ; KAtfrkr 205; AAafrti, 
330; A'AirtMWKi, 310; Khdr djiafa^ 
54; Kharyn mitti^ 710. 

Khatft, U8I ; Kha^kha*. I|6, 462. 
686, 775, 77 a, 1100 p AAumA. 535 ; 
KhOfdb^, 840 ; AAafla. 3261 AAotru, 
715; AAia^ 707; Kkari. 461: 
Khav^in. 1020; 1053; 

Khrnda. 498: Kh*nt^, 115 ; AA^* 
988: AArrv 1080; 882; 

AA^Mri, 507 . 703, 820 - Kktm, 016 ; 
AAr^Aii, 024 : AjWu4,7j9; AA4 i«hih, 
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JtAiVinw^ STS; Khira. 43Q : 
Khimu II3I ; Kkirm^ ulfl ; Khaap, . 
91^ i Khouiau JUA3 1 Kheirm. £1 ^ i 
KhrfTv^h~ik>ffin^ ISD; Kfmr^ than- . 
thtrr^ khf^-k*$~kh*>rr 14“T ; AAchTAiV^ I 
427: JfAotfti, 473-4 ; Khtibani, ' 
miM ; Khiid. lOikO; Khuim, \mi ; 
Khunhut, 14 : Kkuttd. 7^1 : 
d*va, 57B: 2m; Kh^ntt\ 

«74~ £» 41H0 ; Khumik, 4^; 

492^ ; KhuraU ?43 ; KhurTw*^. l$!i^ 
885 ; 742 : Khuriu , 

Kh^hMih, i 15, m : Khumddm. m-, 
Khifen-Sfiin^, U3l>J Hkifii', S^r, 4W, 
47^. 47fi: KiVf, 211 ^ 77ll : 

Kiamtmi^ A24j \ Kian^^ IIJO : Aldrf, 
284 : K*fd fjddaru^ i02 ; KKh-^hiiick-r 
HsAnn^u, 444 ; Kwhri, 709. 

Kiftltjtia riaMica^ "«? Ftan tMmfuelBfftJm, 
AAiD. 
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Kikar. 3; AW, 0l& ! Ktkrti, 311 ; 
K*L fl78 ? A'ljffMi, 73 : JC^^Fn/K, 
WSS ', Kilar, 201 e KHataka, 470; 
Kiilrhia^. 140; Ktikik*^ 139;. K*^r^, 
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Kmg-liBht £41. 

K inplwhot", 130. 

ATipiikiA'. AiimA 249. i 
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JT'p'mpp^i, lOO ! 888 : Ki^ds, 

£-8! Ktra^ft ll4 i KMut^ 
317: K*Fth*rA, ^3: Kirfai^d- 
ddmni, kitfah. ^\41 Kirw, :^3; 
Kti-ttn, £47 : Kirtiidii. 311 ; Kirm, 
Jtirmsiz, kirmddnat 34T; 

IO£3 ; A irmafiK jE:i.pfwiirf-piinT+ 03 : 
iuiPOFi/i, 204 ; Kirrari, 203 ; Kw^ 
240: Kirtkn 3li)# ; Kirydu kiryaiti^ 

80 ; A'luiAar hundun 174 ; KMmashK 
HlO i OIO ; Kiwmif, ki&umi-- 

1113: Ki*n, 142; Kiilui 
Flbw, 170. 187, 420; Ki^L 

31 B e Air*i, fiB3; Kkhkdi^-nfili. 887 ; 
Kiofi, 144. 

KiupiiM, 240. 

Anw, 498; Knoi^kkoi, 182: Kmt, 
1003; A'pAkart, 350; Kohi, 

AV’A, 740. 

KrH-iiiA 114. 
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Mtlmm, 393. 
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1031. 

MiLLOtTiA Pt»cii>A, 640, 759. 
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.Ifirtf? 311 : ngul, 530. 

132- 
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461 ; MirrAai,. 080; Mirrhia^i^, 
451: Jl/lrpa, 697: +lfirip898: AfiV^ 
100 : Mir^fdSa Oj^r, 800 ; -II 
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i(D4mMnAr 128 ; ... (CrvAtal- 
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1112 : +. - bar, 1117: +. .-tiA/L 21 ; 
.,.-dWyn, 22; .. 441; 

,, , Htnlii, 322, 32<l3 , + OHi : 
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887. 
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134, 141 : .llara, m2 ; ATomAa, 400; 
JfotftuMr, 114 I AlonJkiU. 141 ; Afor- 
haw, 777 : Marhufu 071. OBO. 
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607: Mutta 1027; Mukid- 
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400 ; 801 ; MuUxka, 400 ; 
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A/ul.f 1 SO ; 784 ; 
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1 68, 
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930; ATrin/f, 824.531,834; Mantin, 
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Myout-tok^^ fl4. 
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1073-0;, . . Eciiblii% im, fi8l)-7. 

MyrrK -m. 

N 

Na (Illu&rii] 740; Nahaiul- 
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QIO : 833 ; Nakhau 273 ; 
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Ndhvhant. 1107 ; Ndl tFmudoiftiif'li-^ 
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777 ; Noj^a (Niirdofit4cliyii], 702; 

NAi hajiM, !30, 100; Xali, 197; 
NdXkki baiK G8G ; Ndlita, 406, 408 ; 
NnlSa-filakra, 811; .. .-pwruffKdiif^ 

887; . . .-§andra^ 9: .. .-MmiTtrlita, 

488 ; NaUennyt 08L; 320 ; 

Naitfalanya, 484 ; Namnk (^l&)l, 31, 
0G3-1L ; Nmwtmr 330; Namdcu, 
ll25j: NaitK^. 460; NumUtn^, 90; 
Namt, 701; N^ma^^ n^-#i4l, 08; 
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l4 ; Nanmiri, 628. 
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Nanm, 823 ; Namayok^ 67 ; Na^. 740 ; 
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Nrpti, 204 ; Nrrtile, 526; Nrrrbif 247 ; 
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Nebiuv aDORi7v, 46, 693. 
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N^rvalam, 437 ; NrrVOti, 746. 

Xnlt^i B^lEblfi 138. 
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151, 191, 
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888: Nf*ety 995; N^yi, 

473: iViWfftaut, 544; N^p. 124; 
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pliiniuiD dfjaiuiflittimJ* 401 i ytj*' 
gAK 00 : ]Oal ; Nimjani^ 
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Tin^k urn OiinEwoi Wuctd-ojl ; . ^ i 
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930; Ri« 4^911; Rinda. 739. 
Riude'TprAt, 743. 

RifiSPo. 1143 i RingdI, 99. 

RiTiLj?^+ 387+ 

Rinjrnt; 1938. 1040; Rm|+ 15: Riw* 
FibrP (V'illfibruiiwt ifll^^frifoliAl+ 104; 
Rfiia (Chj[iii-gnuAl+ 144 I Rua. 825 ; 
Ri^ n'tAd (AcacIa i>OQi;:LimA)>, 14 ; 
.., riihia (Sufiindiu muktirc«i^i^ 
979: Rij(47>+ 385 ; RiCm, 104; Riu^. 
638 j Rfifm^r 774; Ria, 835 ^ 
Roaianga, 980. 

Rubiiu, 133. 

ItDCCmiXA TnffCTQKil, 448. 
n^ack-cod, lied. 546. 

R&ck Co^tAl. 581. 

Rock Oi3+ 873. 

Rocket, L0O. 

Rod<if)g, 927. 

Roo+ FmK S4fl. 

RogAapH 282. 479, 712; RMm\ 040; 
RoAurA, 451 I R 0 A 4 VA 0 + 451 ; RoAu 
(Cjiiii|PliorwiKid>, 319; r.+ nii 
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(Fkii), JS4S £ Hohujv^ 1041 j 
504 ; 53lk 5!0i ; Rokt/i Mimuif 

IdS: Jtota, 1073. ^ 

Holkir/lltalijib. I 3S: 140. 

RoUi, 755 E 9^; JtonttJm, 

250 : 

Rcipe« anti OSl-fir 

Rtyra ar 6^Aur (Indiui-henip Noropliip)^ 
201; Rofa(Rico}, ; Jrari |A^at«}i 
502 i m.m (MaJlGtiu philippincfulaj-i 
1S6. 

FUw fntiu]^ 925-304; . .. ApplG, 520; 

.,. Attiy. 455, S2l. 025. . Oil. 
451. 4AI, 

RoBEiLxtKiA ^mtnwvROA (Rackt pata^ 
mtoh 525, 239, 

RowwDod (DnJbefRiBiX 4^4—5. 
Ro^A-a^ro^^ 451; l^«iA<4 451. 

RaI, Si, 0# L ; ... CcfIIot, FuoI , 

S03 ; . .. Levi. 385; .. . Falh, 803 ; 
i.. Root. S29. 

2D1 ; Roih^ 516 ; Rou&m, 14S : 

524,‘829-30. 

Rowbotl. 547* 

Roiaa^ ICH42* 

Ro»llis (HiNaeui Sttl^cUfiirAjit ^20, 
RybbcTp BOO laicliti.-rubbi!-r, 047-00* 
Rubbv-rti-'dnd^ 554 ; RubehUe^ 503. 
Ruby. Ruby MiiuoA, 428, 558, 624, 716; 

. *. 550. 

Rudfo, 205; 511; RuiMk, 

2S, 511 ; tiuMitfAii. 511 ; /?M€, m 
rucbfi (CVamtiB)* 20 L 
Rmpi. BOO C&mtita and 
J^wAu, nil (FiJb}| 542^ 544-5. 
l?Mi' ^Calolrupia), 205-8. 

755 i R^aUnna, 60; E^ikhU?' 
^handaft, 000 s hamhon, mkkt' 

dbtqtb^aA, 25; Rt^^ 005. 

Rum^ M» SpinUi; /fMtn, 003, 1051 ; 

538, 

Rumxjc 148. 

^iffl Tnortiil'iHi 002:» i?ua (Qold]w 5115 : 
iZiina, 462 ; i^Mnd, 015 ; RimuJ^ 202; 
Rum, 25 ; Rumt^ fc^m i[Ru» Oil }* rusa- , 
ka-fti, 451. 821, 1046; Rv*h (WUii 
Co4t]|, 743; RiAMkiWlhX^h^pY li^. 
Riialfc-ncit, 405* 

Rumtp 130. 

Ruat DU TdAc Sorf^hiuni. WIidaI, Vina, 
0tc., 22L1, 1035, lOOIp 1117, 

980. 

/I4jjrfe5f9s^, 178. 

RuR, 484;, JV-Krulpeli, 915; R44jr.rap, 
484. 

Ryt, C^iaot, 1084. 
iTycwi^ 003, 774. 

S 

961; Saba, 824; Sabai, 894; 

1112. 

SahTe fFiiOiK 540, 542, 544-5^ 547- 

556; Sabsah, 13^ 140; Sabxi^ ! 
249, 25a 

&i^h«rDii (in BauiboDa];, 102, 


SapEiJflABCrH (Sognr-eaxkDj, Oa H5, li8, 
775, 777, 855, 868, 024, 028-02, 
1040, JIIO- , 

SJiAXooaXJOA^u TvqifssTOsuv, 05. 

Si^ldn^-treDp 71. 

; iSacqui, 8 bgc4 50. 

.^ady-^Kiiri»cinf^ 8i7 ; 324 ; 

Smihan^lfiU’-vcnduru^ 102 ; Sadhi, 278 ; 
StidH, 1073 ; Saf4da (WhitD 
707 ; Sd/rd (ftliitel am^dcRT (Vinab 
11J 4 ; ^, atttnd, 5^ ; . -. 5(^iuiD:g<, 
, , rbfJ^, 32 ; , . * i^i^r, 1105 ; . . . 
dAotiuncip 488; *, * kabm, 638 ; . _. 
l?a^il, 441; ^+ kikar, 15; .... 

anm54^p 92 ; .. ^ aimol^ 521; .. * 
983. 

SuRlo^irtif, 270-83, 447, 470, 738^ 741, 

■ 771, 812, 815, 1007. 

SalTron f(>DOtUl)i, 429; ... Bsjilnrd 
t= Sa^owfr), 276, 

2ftifJira do A^li% 550, 

Safran, 420; 8^ (Jcw'a MaIIdw), 408 ; 
;?dg{FDt-h0rb}p 411; TrJo), 

1008 ; •^□fpopXTVia, lOl ; So/Qda, 700 ; 
Saffdif 080 ; Sagimt^ 1032. 

Sirkgo iCuryphn GrCnbrorinili/Dra —a kind 
yf 420; Stg^-piilm, Indian or 

I BaataM (Cofyola unma^ 285, 

I 7<30, 020, 1040; Java Surd 

! (Ar^nga lUMiDikiirllDra), 91-2, 0^ 

1040; ... (tnie)(3(almxybii3agk;)^ 
02. 

St^nA (RalcHc 31 ^kTobalan), 1072; 
3^%]dn (TvUrtDtia )p L€b5« 1068; 

1008; 59» 251; SaRdju^ 1073 : 

StiAar^ im^ ; ^fdAeWp 1110; Sakn. 
1110; Sahidr Budd (HDiiav]i^ 128: 
SaikaTila, 18; 3^a, 881; Sdin 

(Bambwi. 201; IBIuc Heron), 
lao^ •SdiHd^ra, 063; Sniphru. 
taiprapoofu ; ^air (Wild Goat), 
743. 

Sitf, mg (TifTTEuzialifl tomi^tDBa), 1005, 
1073; iSfidjTiia, 283 s 800; 

800; Sairt tR^hb SU U3; 
*, .-Mdr (Barill*), 112-3; .. .-ivuiJVu 
"" nadRi multi " (cnulp CarbenatD of 
Sudnl, 51, 105, 281. 448, 804. 

SAJom Bx^oaul (=^ CoFdw;inaji cnpui- 

IttiiaK -in. 

Safurm (Arorin^]^ 784; StU^m ban, 
003; SakA, 211; SdJdiU <Sho™ 
rubtMtnl, 090 ; ^diAii {Toakl 1008; 
^m, 743; ^aitlani/302; S<*kuan, 
115; ^ia^ben, Me ^aJ7; foi (Borax)i, 
172 ; (Shurtin nibiurtai]!, 188, 480, 
024, 640, 754 996-1* 1064^0* 

m Biilcip •, Sd£ai^t*gui, 
174 ; Sdtan. S43 ; Saki, 804. 

Salvpt. 062p 1030; Sairp-miMri 
of ERjptjk 902. 

Sabtn, 72; 174; ikdi (RIdb). 930; 

. * * (Satin^wDodb 294; ... (SpurgD- 
wDrl; )i, 531 ; SaRa Mm, 102. 

^ALTCOKSfiA, 112-4. 
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SALrXp IIB. 

Salma, $9^; S6imalL 
J 570; Salapa {Fl!bre). 

SAt9or.A, 112-4. 

Bodm, 50. 

3a|t, C^mmon^ 5IK 003-71. 073; 
Blftftlc, GO," ... Glniibcr'a,^ 56-7 ; +. + 
Rock* 064 ; ,.. 9 m, 50^ 055 j . 
VotcaniCp 4S. 

SoJtbujilk, Aiuilrj^ilUL, tie« SAltworta. 
SekltpotH, 65^ 771, 972-5. 

Soltwort*. IndifLii, 50, 54'6^ 113. 

Sal\i, 500. 

SAIdYASDlU^ 479^ 

Sam (Artoc-arpua ChapldfthA];, 04 ; ... 
(Itidiiui Blue Rf4B ; Samatla^ 

429 ; ^OTTKir, B22 ; 5*dni5oj^ (Af|t|erfl]|, 

B44<'5 ; SamCn (Pjuucynn), 505, 

943 i 652 ^ Sam mo iion jAi, 

525 ; Sntwm-n<ln. 911; Samp/rn VVocwl^ 

\ 04 ; SampU, 00; Sofr^ra^. 037 ; 
^dfttLti^j^p 903 ; ^S^amiH^'r^nld, 670 : 
^-«ibinr;r 887; Samsf^if, B7& ; 
San^^ mka^, atmn-, ttfnn^licriip 
(CTotoloria 45, 251-2, 234+ 

265* 405* 4(H?, 43IK7, 003, 07*. 

864-61, 858, 034, 099, L036- 

Sana (Cumabie a4itiv4)y 249’'53; 
Sanai, 430; Sarwltn^^ 313; Sanato~ 
mI, 554 ; SanaOa, 1005 ; 430 ; 

Sanchu 99^2. 

9andal, BnAtard (Ei^'tliTOE3'^li3n meDC^ 

S 'liiun)^ 625; . . .-wood (SontaJliiiD 
buni), lOO, 921. 925. 075;,, . wood. 
Red (Adenujitlipra pa\'U']iiiia), 25, 
1100 ; , . .-wotHl, Red (Ptwucarpua 
91iuit4iliiiu#), 009. 

SandaJcu, 900 ; Sarvfdri, 150 ; 

972. 

Sifttnder* TrM, ited, 909. 

707; Stimiakka-nar, 655; 
Sandi-hu^. 1132, 

Sandpiper, 134. 

Sandra, 9 ; 1105 ; Saw%^n^r, 

06; 530; 

dalam^ 3£7; 710; 

999; ^dFt^-i-jD^ifTt, 

1040; San^i^^aha/la, 710; Sang- 
i-^askab, 500 ; San^i-l^nai, 538 ; 
Sankha. 090* Sank^ hha*ma, 710 ; 
£anMu, 20«; 392; S^m- 

kufk, 643. 547; ^it-ivuidaf, 1072:; 
i^ffnn(7-6al/a* 838 ; Sanna-hik-kolihu^ 
037 ; iS'aAna-(|u7»/, jKuiajriTlup 206 ; 

^anru haiasWf wanna-hftH, manna- 
mukku 28^0 ; Sanm, 44 6: ^biuNfi', 
lOL ; ^n-pen-^p 1111; Sanpgaunff, 
1030 ;; <^oPMdi-u, 160. 

9AX»EYrBJtrA EfcYXANrOA, 898. 

San^Ulg, 430; fdnfojru, 070. 

9ANTAl.mf ALD1TM, AM ^ndcJ-mxHl. 
6^dnlaTi:;bd, 4|0; Santara •[Citziuii au- 
raatium), 320-4i; +,. nifru {Bweet 
Lboft), 320-7; >$an^ kayi, 439; 
San$h, 4U2; ^ntha (Woo^ordin). 

11 


1121; .^dnJAl' {Riw), 834; Sanii, 
1072. 1 

BajitoidCt4, *antritim, 93. 

Safttra {VypetOM ititunduA}, 460, 
^anuW-fl-Aindl, 292 ; Sanu-kapOMhi,. 
1 ; Sant^^ 430 ; ^ynwai, 843 : So&nf, 
887 ; Saara, 994 ; Saphari Muinvid, 
441 ;. Sapln^ 669. 

EJaptmtius, 14, 079. 

^AmiX, 540* 051>p 079-90. 
f^atH>iinia, 527. 

Bapeta, 527. 

Bappan-wood, 61, 104. 

Soppanga, 194. 

Sapphire, 428, 559> 063, 716, 

Sapra, 1051 ; kipta [Manura), 7 57 ; 
iSfliT *arfl {Baccharujn ftrLuidmacfliirn 1, 
920; Sara (BeSkd Milk), ^76: 

764 ; 743 ; Sorona^ 

542; Sarang, 123; Sdrd^, 1043. 
SaRCQ^II^LAXYA f'lnjCHEHRTKA, 153, 024. 
Sarda, 437. 

Bardina, 541, 546, 647* 649. 

Sari. 018; Sorkha (Saritt;ii), 177 ; 
Sdrlwi, 528 ; Sarjiko, 4 6 ; Sofftffn^ 
000; Sarka»4e^ tarkard. 393; 020- 
31 i Sarltarei mUi. 086; Sarkar- 
khandl, D30; Sdrti, Mrrrl, 200. 
SarMparilliL, Indiiin, 35, 628. 

Barsua, 176. 

134; SomS^ 439: Sa^ti, 72; 
Samialur. 406. 

SwMfmJi, Nni^aJ, 310. 

Sai, 9S3; -^afaptuA pa, 679 ; 

Mofrri, mihd, mithpurui, waipada. 124; 

Sd4Al, 821, 631; 444 - 

SO. 

Satin-woail, 294, 

Salpatiya, 754 ; Satpura, 480; Sai-m^ 
163 ; 464 ; ^ofrAapu, 777 ; 

Saitkwa^ 500; Sait* (B4Ha7][, . .. 
{Alaize and Baploy Fldyr)!, 565, 040^ 
1138: Satur, 794. 

^So^FTium, 992, 

46, 370; Sauj, 911; s^ounm- 
ietpan; J07 ; Saunf, 552 ; S6ut, \ flH ; 
Saurab, 420 ; Sautif^ 967, 
SAt'ackMA-ruM nt^TTATtrif, 65, 

Sdva, 844-5: ^dBwa, 156: Sata^fn. 
1051 ; Sawahri, 542 : ^duvin-rAaifitYT, 
843; ^auHni, 799; ^awdnA^ 842. 
Sai^Rali, 543, 540-7. 

105. 

iS’itiw, 621 : Sapa manjfal, tapa pa^tapu, 
417; Sa ytf mal, 600. 

^Ala IfiaecU, 354, 380. 
OcbarJaeh^wQrm, 347, 

4*!^cArA<rfrfirjjri, 249: Stkrma, 249, 261. 
iJfHuacaYitA Ti«nr9Ap 1057 
SrAtmuM, 40 b 

SeMrtgtHam, l5l : Schorl, 501. 

8ctl1jl ixDICa, 1048. 

Sensj^m Kvaocia, 460. 
ScixsaA^HYLiuji, 823, 

ScorpiuD FiAh, 540, 
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Screw fiitnc, P"onsign (PiiwsflLpjplcK 
Screwj;iift«M (Pikiidanu»3« laX 
S^olp^i^y 024. 

3i}«liltj^-wax, [064, 

122; 5^1. 
weed'll fiO. 

S*h, 010; D07; Stbui, 77S: 

£nhauh, SAO; £e<iariK 177: SttK 
070* 773 i Se^pu KiLwvft), 007; 

{Oiiiie of "07 ; Sr^pv 

(Su^>rd Bean)', 24S ; Siehund, SSO^I ; 
StiaU 102; £eidtn, 004: Sein 
(barcten Briui), 1107: ^ ^ - |Tormiruili* 
tomeotiWi). 107 S; S'eiiwa, 544; 

^n'n^r^ 700- 

Scir, aeer, 541. 54S-7, 540, 

Sfjar, 240; 102; 531; 

StkhdffL 1053 i ££klc, 784 ; Sel, 26 ; 
547: JS^lrtfiJiyst, [132. 
SOefiitc. 716. ... 

£&fH^ 248 : iSepttar^ 108; 

«rm£ei-^^Tld, [21 ; Stmvi, . +. -«ll«^a, 
[OS, 232, 523, 570. 001, 3005: Stn, 
W3 ; Sindhif 757, 700, 885; Scpv 
2T51 Stn^K 204 ^ 

320 t ^eniftnl, 521 i Sicnju 1001. 
Svnn^ i Coimtr>% JainaiM, Tinnavelly, 
288- 

S^naL 542; 020; Scafe, 

004; Stetidhi, 831; Stpa, BSl ; 

OSO ; StTajoAfi, 4 [8; ^trdi. 
030; £tfth, 450; DU; S^r- 

Ainyvlv 014. 

SxKir^^ M» Bomby^, 

004; StrUH^ 53S; 3€rin^ 
jiti, 100 ; 3trpa. 10 [. 

Sectaciie, -Sfiomfcrm {OinBcOy), [07, 380. 
470i 508, IJOI. 025, 756, 812. 810^ 82[, 
860. 87 U 68 [-t 1036-7, 

Skaramji, 2&-30i 225. 287, &&4-5% 024. 

087-8. 

S^ria, 504. 

EwTJLkiA rraucA, 843. U88-0. 

dK!£5uriJEia^ 4 88; 

vnm, 20; 5'tfru, OlD; 887; 

3tyr, 760 : Sha (Fegn Cuteh J* 0 l 
... (Shw^p). 740; Sh^hiv, aso, 
SbwldiKsk. 324. 

Sbndo-tKiaa* 383. 

£ht>i^ffralnO\dI^ 24; 775. 884; 

Skafialu^ £m>8. 

Sha^rHii, 542, 547- 
JSitahad. [28 ; Shahdanah, 257 ; 

H-mnkM, 128 ;8-MAm(FalK.n>, 133 ; 
3hnhi tdfr^n* 430; ShuAjm^uml. 
U27 ; Shak-zmK 283 ; /m, 

1^] ; >'A4|'ifcaA, 784; £hdk^ 131 I 
Shtikarkand, fl87 ; -SAflJtqr ttenr, [32; 
Shatar piUiru 531 : Sha^hin^ 331 ; 
Shal. *k(d4fin, Mhail [Rical. 824. 820. 
Shot (BbawJK I f 5Aii4^A4Fm,-lT6 ; 
^A^7i’ {lUliHJl Atillet). 088. 

Slk&|]at, 58. 

£^ai0hL 0[1; Skdlu, 1031, lOlO; 


3ht$nta {Bcefl'^waa), 125] ... 

(Bird—Cittncuida n^Ai^^urnlt 1381 
... (Ponjciim Crwu-gaHi)* 84 ^-3; 

iS'AoflKi* {PKnieuin milLuro), 845; 
^Ai^ma-^Aumpo, 308; S'Aam&irdn^ 
1652: 521 : ShamlK 1681 ; 

[I44: ShamMh(¥f, lOO; 

042; 843; 

252 I Sharvad^^r fhdtn 1100; 
^jj^.im-^icu/na, 742 ; 430 ; 

ShanofHho^ 430; fa^/iunr, 

JOO: Shan^ti, 888; iJAan ArniUp 
OfiD : ^8a:iiJL-A4T-pa/!fcifri. 04 : Shdnm(i, 
003; ^JWp?eF«7, 1120; S8op‘#Aii' 
#™, 163; -^541^ 475: iSAcrtit, 1043; 
SJmrab-ki-ka-ar^y 15: 3h4mk. 133: 
J^A4i'dyaHt. [043 ; SAaH/ah^ 71. 
Bhark-Bm 541-3* 54D. 

Slinrka. 543-4, 54?. 

Sf^hf D14: 531 i £iAd 

Aouna. 822; SA4tbm^fi (a apccial 
wpetk 271* 275; £Mul 13L 
Bhnwle, KiwhtFtif, [135-7. 
iS&Dlc^t, 1651: ShazauvTts, 530; 

210 i £h£dnn\ 776. 

BbiWp, 644. 740-0. 

Sb^tin^ga, 023. 

530. 

ShtH-lac CTocfluitdiii), 48^ 63, 1063, 
StieUa. 122, 712, 680. 

Shem. 1643; 3hctnU, U; Shemi, 0: 
461 : ShendH, 755; 

774 ; S^enguian^ 408 : ^A«n- 
t5na<Aanain, UOD; Shania, 1066; 
£k£o, 1 [ 16 ; Sh^\ DD4; Shfr, 016; 
£fi4ira^. 531 ; ■S'AriWi, 030 ; 

630, 871: ShfrhsK 1100; £h£ixili. 
020 : Skcm^4^-\. 

Shia, 283: Shiditi, 1036; £kih, 61; 
Shtl^^in, £hidu,^i SkiA. 
03; 3hiiaiuli, 454; £hilm, DD2; 
5!Aii44i 53i ; £AipN5ir, 248; 

485; 3kifidaff Dll; 

463; b'hingddd^ 1080 ^Aidfi, 121; 
£hiptif ^fa4dK 187 ; Shir^. 531; Shif*tr 
[lUO; £hirdAi, 754; 5'5l'rtafl, 005: 
DOS; Shirtd-kucAchi^ 0&; .^Airoi- 
1053, 

Shbting*. 623. 

I04fl; ^'AuAnA* 
563: 484-5; 3hitk- 

moaikie. 718; 5'5^-hcnOi, lOl iSkirti^ 
kdt. 485; 3hiiia-Fattai^ 60 ; Skivadnu 
8J2- 

Hboe Fl-nfrer^ 629, 

I Skoi^ M5 : £koia, 28 ; x.. > rnjrni, 

701: 5Afm5u* 552 ; Skor, 4 ; Sf^rd, 
wkorga (ShIhIii flHlida]'* 114 ; Skdftf, 
' mdrd (S^tpclro)!, 072. 

I SzfOREA itanuBTA, 40, 640, 756. DDO^J, 
1605, 1057. 

Short'r 444 : £ktir*h^ 177. 

Shnka«t 132. [42, 

: ShriAtMtn. I2B; Shnd, MS; Skudi, 
\ 706; Skuktu, 1130; SKukfi, 624; 
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Shiifrurif. 1110; 2&S; 

k^Aunjuni&u, TOO; ShuHi^ 42&; 

6^AhciMw, SGa; 180: Sh%e£- 

441; .Sia-pu^ 144; ^?£4Sn*+ 
m; ^iba^u, 707. 

^ibiM Of Wiiit«-ovoa (Birda)^ 132. 

SiKA {Flbjhfl &24, MU . 

^(cld {Lftg^riitT^i^rEkia jifkrvi£ora)i 701; 
Sida 4^7 J Siddhi^ 240, 25S ; 

Sidhii^ 1044 ; ]00^s ; iS^ii^jr, 

121; Sihdn^, leO; SibarvS, 531; 
Si^Rff, 102 ; 14 5 

125; SOa, Oil; 01; 6'i7 

bfiruo, loo; 5'iVj'mi, 1073; 

74 a 

S^kl^ii4iatntm, 264. 

Si]k mill SilkVh'oiTn, 0192-1020; Mul^ 
twiry wfirm, 002-HXk2; JLVi, 1)10+ 
1011-3. 1144; Muga. LOOJ, 10019- 
U ; ra«r, 526. 701. 1002-0. lOTS, 
1144; _ . Tr*d^. 1013-20; 

-womi ruo-riiig on -4f>hair, 200 ; . ^. 

.+* t‘hiDoe«i+ D12, 1005; 

Landib^ of ^lutdHigiiAttiMr. 2CO{... ... 
Y^^tablo, 35. 

Sijk>i.'oltoji PlnnLff (llombax tnnlafk' 
bnficiimb 1 >1^ ;... {CijotfojiLH}+ 207 1 
. . . Wkite (EHodoiuifoiiilv 521 ; +. + 
.... {CochlMfpvrniumJ. 612. 

-SifJlAffW. 1040. 

Snjh4c;Q giiiAif A 547; 

Siil^ m ; H23; SilUtfK 

104 i Sih*. 732 ; 533. 

SrLUHx;a (ImijAU Fwli), 543. | 

Sim, HKB; Si tRa. 240. 2.^11 Sittm \ 
boggiL, Mimai-kum. 33j; Simb^ 
lUB ; Siinbi, 504 ; 760 ; ' 

SimMttn-El-hindK DI5; Simpidie^i, 
525 ; lOS, 232; Stna^ 607 ; 

Sit3^ 740. 

^iiKipiV, ■«» Broaiicat L76+ iJBr 

BSK); Si^tru'^ttu 443 ; 
Sindhi^ 1130 ; ^iiWun+755; Singtn^ 
1053 ; Siw/hrsm, OO. 

^itighdini Nut, lOBO. 

Singhv, 2A3 ; fwr, 21 ; .. + 

jtAaii', 21; Slngii, 1144; <^tii^- 

n4<>n<ll, 141 ; Singkik^ 735 ; Sittggaf 
121 ; 21; StH- 

hoMin. 402 ; Smf, 246, 250 ; SifdtamL 
311; ^iruapd, #35: ^iiniA. 125; 

AhVpanT, HDl ; $ipi-4M^Akm4r, 710; < 
Sir (Garlic), 5^; , + + (Silk). 004; 
SirUt 753; Sirt^ 458; I 

Sirghurfit, 402 ; Sir(n (ifompj, 240 ; 
-l^irir, nrishiMt Birin (.AlbiLiia). 45; 
Sirka |Vijnc>p;nr), 1 LOB ; Sirti lltunji), 

020 ; >^4r ictip, 177; SimdlK 20; 

162; SmtRy 1 lOO; Strrui 

63; 402t 707; Sital^ 

31, 30-42, 024; Smu 1051 ; 

I07D ; .. .-|Mn4i+ L07B); 

Sit^ riu&y j[Dnl bcf^giiik 4B5-4); 
SUitipdti (Md-td-^Cliinagyim fp 775—5; 
.Vi94-pf^mi, 71 ; SHapbud (CLutflird | 


Applo), 71 ; ... (Muak^5iuloji]L 44 L ; 
Siid-punditf 71 ; Swi-ndi, 776; ^^uCiu/. 
4B4 i S^ (S^UtpciirXN), 074; 
(TKiiiiU'md]l, 1005+ V^i'mcn ^crrur, 
342; SiyaJk^ 2B3. 

SkAtcifv W3-4, B47 p 
xSJtin, 741 

Skij^ Amninl, 032; .. + JSirO, 133. 
Skin, 743 . 

SjfiUxAzc, 620. 

Smut, 450, 041, 1031, 1134. 

Snnkc^binJ^ 141 ; ,,, Ciourd, lOBl ; 

.. 131 : ,, .-Wood, 1051, 

^nipp, L34+ 13B. 

Snippet, 134. 

SniUT, 783. 

3aap^ 547. S12-i, 818; ,+ ,^aut, 070 ; 

^14; .^, .-fltuiH!, to to. 

Soda, S&kM>l4i, 50. 

Sodium (knd \X 9 Cumpeundji, 50-7 : ., - 
Bi-boi^to (Btirnxi, 56, 17(-3i 
CiLrbanatc+ 50'-0, 448 ; . - Xlauntia, 
50; Cldoride (TnUu Salt), 51, 
5a 063-71 i + + + Sulphate (GlAuber'a 
SaltK 50-7. 

171; S<ihaiK 1043; Sohikirf, 
r>52 ; S^hdi, 540 ; Soh\in, 140. 

Sole (Silk), 004. 

Sola, 28-30. 447, 

30LA.NUM, 70, 788, 801,1026-30. 

SolfkT, w iSu^. 

Soiara, 402; k>pu, hp Soia. 

SoTetf, 541. 546-7, 

604 ; Soina, 251, 750 ; S^frwd, 02; 
Sfrmbi^-zi, SB2 ; Sombu, 8S7. 

/tmmineiio (Hhud CEjriada), 

0L4. 

Smm (Gold), <>64>; Stma/u^^ L 03; /Soiudi, 
287 ; SciuiTib, 430 ; Songadi, 037 ; 
i&W, 200. 

So.vnkhatia auida^ 30. 

Sonp, 552 ; -l^^rtlA, L L30 ; Sooahn,. 5>[>0 ; 
5rMfunnEfdj4Vi 006; ^fepAHr^, 452; 
072. 

Sorgho^ forg/Hlv ae* Sofgiuini. 

SObUMU3( TUIA9ABS (Jiuirl, lO, 111 + 

1B8, 2.^. 2Si. SOa SOS-0. 601. 603, 
630. 675, 728. 741, 758, 767+ 835, 
m 868-71. H81, 017, 020, 083-5, 
1032+ 1046-7, 1081* 1007- U 31-40. 
Surjfhujn, Su^sar, D29p J04L 
St^rrcL Red, 620. 

08 1 ; Sofia gurdr^. 440; ^uuAjM, 
452; Souta^ 1107: 870- 

Spam'iih-guimlp 44 L 
Spsrrdu-v, 132 ; ... Java, 163. 
SPABTTtrM ^UlfCSUM^ Sparton^ 431. 
SpOMf^r 778. 

S]>pftu-whale, 64. 

Sp^ikari, 61. 

Spicn- inditu |C>tiibPpo|^ii NardiM)^ 
4,'fa 463. 

Spklcr. Rod, 238. 

Spiffo Narda, Ji^ ^|rt«i mdKa. 

Spiku {a rlh»ihgg uf Saataluin]^ 0T6-7. 
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Tiidp 1&9; 1107; 

mirf^ flOO ; 2iWt; Ti^vliya^ 

63: Tag, *30. IIIO; Taga^^, 123: 
Ihggar Wood^ 74 i Tt^funa, 490 1 
Tf^U 403; TaiLit mt; TQtri, m; 
Taft la/jpatt 31 [ ; Tak, 4 73 # :^aMi«i. 
43U; Taki, ^^l ; Takoli, 4»4; 
Takpa, 131 : Takpfh WO: TaJcra, 
470 ; Taktor, 1073 ; Tai 
OQOt 081 ; *.. (P&lmvrH Pklitk)| IbD; 
Tata, 428. 931 ; Totagu, 102; 
^alafriii^ 103? Tst&H'* 777. * 
Trillins ^tUk Crf«p«T, iaktingt<^k. 
6£>8. 

Taki kiriga, 74- 
Talc, 1040. 

Ta£i (RomwckrJ). 4S4 : ^^ (Pal&- 

qniiim polyjizittium]i^ 028 ; + ■|[8ilk- 
^Dmi iWl. 

TaliA. 21. 

TaJipdt Polmp taiip-panai, 428. 
iTdJf *Qfcda. 483; T^o/^patn. 311; 
TaUa (Brnmuda Grn«}, 463; ... 
Gndiihn irlllkL). 1031: Tanias, Talh, 
308. 

Talk»w, 701-3; 812-4. 810; ... 

Iw, ] 105 i ... Piiii^yt 1 lOS : , 

Tree, Drindf^nEa, B!53; ... Tj»e, 

070- 

ToJjaii,*^ 171 ; TfuTbiifip 1881 3’ama 

(B am boo]!, IQl ; Tdmd (Copper ]u 
401 I S^UHfna {Hemplp 240+ ul; 
Ta-piw-iba. 780; Tafnd/> 5Sfi; 2^ani4/d, I 
311 : Tomofafi, 484 j Tornon, 70l ; | 
TtfFmrra, 882; T'olivKijnoJt, 07; TaTiurrir- | 
Hindi, J006. 

TalnnrJiid Fiffh, 540-1+ 547. 

TMtHuind 548^ 1066. 

Tauarix, 188. 

2'ai^ridr, 07; T^dTTi^adit, 009 ; !T4lPn5rN-(. 
70; Titmbul, 83 : T^mbulk 801; 
TVirmici^ju, 518. 

TAHipico Filw, 44. 

TAmra^ tanlM, 401 ! rdAtira-Bfiiii* 
030 ; TaiviKh, 485 ; 15 ; 

Tattatir, 1112; Tart&in. 170; Tan^ 
d6n. 1118? 2^aM4l. iani, 

1072 ; TofMli tura. 405 ; TaFtduici, 
824; Taadtif, 317; T4m^-tm*i, 
204 i 0101 172; j 

Tan^du^ eanj^AAii, 280-W; :T'an- t 
Sr^L 743; Tdn^Ltni, 088; T^Jn/uiri. i 
001. 

TaidiK 3DS. 

2Vniiltd» D30 ; :7V»i-it£in£T, fafiJbf3:iijt.^rp 
tankar. tinJtar. 171—2; TbnJtIrH 
444 ; TannifAj 327 : TaPk-^la. 561 ; 
TaFiil9«, 484 ; Ton-uvf, 752 ; Tapn^ 
clotK 180. 

Ta|3icH»+ 444, 706. 

Tori CoaU Wood, 344, 888^890, 1670. 
Tdr (BdiUe Date ji 882 ; ... 
driuo RoylGi). 774 : . .. (Yam). 406; ' 

. .. Fibre (PolixLyra Palm]L. 170. 

Tam (Edible Dat^ apalba,]! 884 : . .. , 


(Talipot Faint), 428;. . .‘^w^ater^ 884; 
Titml, 103; Tam mira iRadlah), 
012; Xara-mira (Rocket), 180; 
Tam>i»r?»*i. 180; Teir-5ci^la+ HO; 
Tiw5ifi, 437 ; TarioMia. 316 ; Tdr- 
cAam’, 079; Tan, 1072; Tdr* 
(Palm-wine). 170, 351. 757. 766. 
8^6^ 032, ]Q43p 1046. 

TaH (Indian A^ondb 1073; Tori 
or ^ri (Bappan-wo^), IDS; 19* ; 
ToripA, 988 ; TdrK^d-irirJtoA^ 1106 : 
TurJbdbdi. 430; Tarla, 407; Tar- 
mu«+ 316r 

Tam (Hg^'ptEMi Anim), 368 ; +., 
(Oalan^aJ). 60. 

Tomit 754 ? Tcimfd, 288-9; Tar- 
rhyiak, 142; Tarm,, 308; Tarrog 
Silk, 1609; Tarti+ 988; Toruka, 
780; Tarvibo, 60; Tarutn. 188 l 
T amni. 50 ; Tarwar, 280; Tdj. 132. 
140 ; Td«r+ Induim 761+ 756^ 1002. 
107^ 1144; ... CkiinHep 1005; 

7**0^^0114^. 1000; Tovildri-H^, ra- 
thitirj, 150: 7*0*1^^+ ia*ir mmiog, 

172; Tid, 405, 411; Taia^tr, 63; 
Tamk. 013: Tatn\ 014; TaUi, 
(^ciTH^n). 188. 775; Taiiar, 489: 
Taun^^n^, 91; TaungicAdlif, 552 ; 
TaiuJbAYro, 444 ; Taml^Alni. 
l'4TA.im> 110 ; TamLrAnp 773 ; Tn- 
rQaAi+ 439; Tarir, 555; TorjtiT, 
773 ; Tdiitah (Red Oay) 535 ; Tau>^ 
409; TtfH:Tn4:¥w+ 690; Togp- 
lAi^rnp 755; Ta;^a, 531; 

*?apaiiT, 74 ; Ta^aang, 530; Tesw+ 

30 ; ki^. 538, 

Trn, 209. 523, &12, 815. 

I Tro^ira;. 880. 

I Teak. Reaiard (Bupsa froiuloaA]v 189. 
Teak Tw (Tectona graodia}, l(>68h 
Tmkak, 49S. 

Teal, 134. 

T<5u, lobup 930- 
TverraUA. lOOGp 1088-72. 

T^pM^ 1131; Ti^h. 1068; TcAj', 
644 ; Trifi^-RpvJ;, 194. 
Tm3ccHTAcimjic+ 104. 

Tff^. 311, IHO ; Tfka, tikku. 1068 ; 
TVAdid #ij, 5^: Teibrrftfr, 247; 
T€k»tfaA. 103 ; Ttlia habai, 3 ; ... 

‘‘^^oT^'an, 600 ; . h .'liimOp 16 ; Tfl* 

barua, 100 ; 1006 ; 

TfUa-ihftin, irUd Iwyo, 531; + 

1072; . + . pal. 1132; 

TtikipaUi. 58^1 ; T£i2fl-iunHi+ 15; 
Trmartarn, temam^<. 707; T^m- 
lijnirtit iOH-O: ThhAu/, 

ttOl ; Tm (Fiffi. 537? T*n (UaneyK 
128; Trrh^u (Ebony), 498-9; 

,. * (Melon), icrvtds, 317, 441 ; Ttiwra 
arvnda, 631 ; Ttnga^ 350; TVb^oA, 
263 ; Tmnafcp 0B8 ; Tenjri, 317 ; 
Taaka. 355; Tmra. 704 j TeeriV 
822. 

TmptmoviA^ 235^ 661. 
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TfljfA SHJTi. 

TmgaeiuiU), Imililill, 04>. 

TkAdoPA?; jFhea^Afit), 14L 
Tra-ntni^ 401 i Tmo mfdt, S3^ ? T#-d- 
^ujAa^ 433: TroMin ^ii^tblukrit for 
ShultkiJ. imt i Tm^fh, ttM, 850: 
Tro^rndpL, 4UJ2 l 
T remolp.. 351. 

Trtc, 1U5S. 

Tr^-pie, fudLlLli (a Blrrijlp 133. 

Th!oia ppirejfTAUJT, sna. 

TllkATair.i PA1.MATA* 33. 

TkiciiakriidiKiA QAC^iTAiii, 338. 
TkidoxA {Beiu). 127r 

TTiiAt>^- T^r.T.4 tfOfv 820, LOS 1^1. 
Trimbait 53-1^- 
Tripani^. J22. 

Tnrncu^ vuloajle (WlicAt^v 203, 
1082-H03. 

Tnunt, 822. 

TrdgQlifl, 132; Trojoi, 325; 

J020i rrpim^a, 532. 

TrurtiiKil Gourd, 700. 

Trd*44 310. 
l^iYCidN, 343, 547. 

it«Q, 004: 70^: 3W™f- 

paHff, 704: 103: Tmiw^ 

3!M- Tm^o, 210^ TmhiU^strr, 
, +. btJtar, .., cunin^^ *, .-ktrrw, 255; 
TMtma. 130 ; SSS : 004; 

T^rm-pan^m^ ^ 04: l^lU, 

204: Tttia, 210: T^'odd-AdA^fp 240 j 
Twiaka^, ^ ; T^jaieEla^ 538 ; T^^anck€^. 
525. 

lE^: T^'r/'ii^rdPid'/Eiiic], 

249 : Tffokim, 1032 ; Taui, 531; Twu- 
rm, 240, 251 : T*un4, 010; r’lip 210. 
TUHIPOBA K^TftlCJL, O&O. 

Tusfbir 124; 124 ; THjdar, 

140; Tu^iif^ ^Vood, 74; 

3"uA, 310; 141; Tukuk, 

101 : Tul-ali^ fHJl ; Tuki, 40A ; Ttikm, 

IPOO; TuL 784; TuLi^ 570: Tu- 
laifi^nOr 050 ; TuLi kdr, 838; TuM^ 
100 ; Tu^lfdB70; Tulfi, OIQ. 
Tttma, 3 : Tuifb&a. 700 ; 

705 ; Tum^Liid, 408 : :7'uHi 400; 
rum^ 408 : Tumn^ 700; Tun^ 200; 
T^imdhlbtTi^ 570 : Tuiodu^ 280 : ^ung, 
755; Tun^ 9l4. 

Tang Oil, 48. 

Tuhu, 850 : Tnptmnit^ OOl : Tur^ 188, 
BOl, 871, 1035; 7'uranjp 3l^; 7'u>ranji^ 
45 [ TurbMit, 822. 

Trrp^rTfFLUL iulpa, 089. 

Turiah, 103 : 7^urtf5J4, 403. 

Turkey^ 13fi; .. , Efld, 40 ; ., - IWi 

Oil* 5>2^. 

Tumune, 443, 407-8, 1130-41. 

Turnip, Tme, And Su-cdu^i, HO. 
Turpentine^ 434p 888-00: ^ + , diian, 
002. 

Turpetli Root, 822. 

Tiipquai» end Turtle, 559^ 7l0w 1070^ 

Tojmm (Turlle-dDVQ^ 133- 


I Turut-lo^n, 107: TtwA-j'dp 743: 
I Tiu^^ 744 : lustth^ 

tEMferr, ope Towr ; Tul, 784-5 : Tufi, 
438 : TiKTsfuitir (Fi|^Da nr No-oyn 
PnaJ, UN^iOO, 54>0, 508-0, 835, 800, 
871; Tmaht 313; Tyttyada fTHP^, 
1088; Ttfib, 333. 
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TYriti, 08, no. 203,, 777- 
Tif«, 480. 474 ; T£t4^€, 843 ; Tru-dsa, 
584* 
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£^el {Ljgninn Alnepl, 73; f/rfrwTyfluwft, 
8S»; Vdnh-tffutiwd, 4gli{ Cdal, 
1031; Viiiiia, 121; C/<f(t.t, S4a; 

t'ilirf, OSI. 971. 1109; VdiMf,, 115; 
tfdffup 117 : Ud-mk, 070: 

Itara. 538; ug/n {RuckwlieAl), 

532: ... (Lignum Aiij«i][t ugur. 

72; Ughz, 700; U^fUFU^ 531; 
Vk, utA. 930, 034-5, D37, 944 : 
U-ktMdat 0[k; Ukoko^ 588 : 

Ukotat^t 102 ; UiaiJeambai^ 1 : Ulawt^ 
504; Utam^ 543^ 548; 850; 

17fiV 704; LVin, 825; UOq, 101; 

• Uht-gTM, 892 ; 108L 

£>nii, 721 ; F-m^dbcMu, 230; Utrmd 
(ArilLTdriieiiiiiim imUenm)^, 113; 

(iniJisil Ju|uW). 1143: f.^'riKirL 
kfmit 114 : Umd 2^!?ar* 720 : Umbar, 
538 : Cffi45d-E;riu#, 202 : IjinAAri, 283. 
UmraieaUK 5: [7na, 101 ; UndalOf 

540: U¥viarbib§t 7CH>; f7nddru, 18; 
UTiufiV 204 : IJndufn., 000. 

Unio (^aU ]l 712. 

45; l-'nFH^fs, 488: OfviA, 
1144: fijKijri m<mj, 532; C^pd- 
AuncAi'An, 311; tip4ir#«ird, 828; 
Up(u TrW; 7lr 

684, 803 ; Uppu^ 003; ■. 
nuO-, 784. 

UrUTA KPOFia (HoopoeL 142. 

Upu~p0ma, 013 ; f/Jrat 74 fl- 
£/r«d. wr^ undf, 870, S8L 1107* 1135. 
Ukceola KtABTiCA (Rubber i359. 
UrEYA LOBATA. 005, 

Undl^EA nroiYA (Indinn Sf^uill], 1048. 
Un |!Hjco]u 0^4; ... (Oram), 308; 

47wr, 748 ; UrUifif 970 ; 004 : 

Vmi^ 4 28 ; Urcki (Cow L107 ; 

jDaliebo* LftbtaU), 008; Ur 
jArmr, 104. 

Uiuatrti^ 832. 

Un«CA* 144, 183> 024. 

Uru. 512; (/r^CU, 142; Uwiik, 903; 
t7r^^4^/iir, 444: 825; 

Uw^ 038; V*(id Adrut, 70; Umn^ 180 : 
Vidr Sdila, 31. 711 ; LW-Ai, 8S0; 
LV/ir.273; VMhak ianL lU : tWr, 
^5; {7#Ad#Mla, 083: Unb^t, 001 : 

8811: l-«Va.ll00; Utirhhid, 
M#ticr, 429; tr-#pftr, 00; £f*iayr 
102 ; V**d, 437. 

USTILAGd, 430; 041, 1134. 
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UMirufiOn. 95^ 

Uiala^ gudda, ID2S; I03Q; 

E//Aflt]»p 6l>. 

UtrKBum Bowl Treo. 61 ]- 
Umriy^r 41S ; 6N^ 

V 

Vdixhd, I LO ; ^ 

Fadbrtf»670 : ; raijdrnp, 

; Vftghftifam^ 534 i Vagh^* 45 i 
70 ; l'ai'rH?a»P J 
Fd/a kand. 494 i Vajlr^hm^ 7BI ; 
Fayn* 530 J Vakm, 102; ... 

-mal, 1D2 ; Fa^tArrH^. 29; rn^Ao, 

269; Fdi tDolichdfl I.^lblab^ 508 L 
(Bod-iTCKKltp 25; Vaia^ii on- 
gur, U14 ; Vtdemil^, 025; Fa^fat- 
255; - .-puvidu, 59 ; 

VaildfOK WO. 

VAix^ftia £jB¥3fti, 49. 

V^ikiMngUt^ 007 ; Fa7-fn^lf4{pA tf, 999 ; 
VdiOf. 1100 : Vaipaprw, 609 ; FaHaP-' 
cAiiv 4^)9 I Fanv-fU fi^A i, U30; Fop 
di pind, S96 ; 192G. 

VAXoncHiAf 394. 

VanMt'tuidkdy 101 ; FanjtV 937; 
Far4^t Colton, 578-9, 971 S Vardgu, 
{Fiiuii<^iiu miliBOfluxiiV 7E^ 003, 949- 
5v 1030; FumAo, 75E ; Fenlrt^M, 

409: Fart (Comnnoii Mlllal), fee 
Fori^u;... (Oray Oilk), 011; IVnarf, 
552. 

VAmiAb Trmt, EmmflM, 779; 

Wild. 014. 

F-artLiuh, Clunw, 4fl: , + + Hatton', 43 ; 

, .. jApWiW^ 914; . * p Piniiyp llOS. 
Fat, 90; Fa#a. 25; FomiTtp 110; 
FotAop 7ST ; FcHAafnAw, 24 ; F4t- 
kanop^putta^ 459 ; .. 119. 

VatBieine^ 25. 

FiiiA^ff6-jti>ip+ 110 ; FflifAfjffltdp 110 ; 

VPim^ 537 ; Falan^ 915. 

VjtTimA ijiTucA, 599. 1047^ 

Folto^fl, B40; Far/a-iirippti. 99 L ; 
Faintdjr+ 1 72 ; Farvuid^ 2; Voshaip^ 

73'7 K Fn/apii+ 1073 ; V^ddd ri5t> t4 ; 
F«?*p 3; F^foTry, 90; FrtftprMfiptit 
110 ; 

Yo^tab]c Bultcf,. 369; . ■ . Miintliur, 

•Ul. 

F^f^talinp*. 359. 

Fe7#M, 369; Mn'Aam, 1195; 

, . .r-imrtijdd, 1973 : Vtltafung^ gOO; 
r^d^-k^ 149- 
V«Hjurm (H^'droootyk'b 947. 

Frjbrn-rvrai;, 437; Feif^rcR^^m, 

59; Vrllap naga^ 70; ... pdiali 
^i^Hp 1051 ; FeSiganrm, 171: 
FfWirv 439; Vdiod^ 511; Fri- 
wllani^ 16; FirtTiAup 7^; Fmddi^' 
kapf 031 ; FfRifayttm, LC^I ; VtngCtWf 
99S; FfTPf^Kp 1029; 

9ft: Fmlpdf^Pi. 171 ; FMf«p patAa, 
90B; F/pd, 780; Vtpaii, 1131; 
Vrpaii, 649. 
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Vrrbfitliiti IncLiftHp 469. 

FutdigriMt 493. 

Ferf-Ap Ifl ; FfrtTwiAOp 970. 

FinifONiA AjrrmtiJiijmcA, 283. ^ 

Fen", 774 ; Ftru tan^o/y* 74 i FtiSi. 
291 ; Vrd-uppa^ 072^ 

Velivutp Vetivpr Oil, Y^rrVEalA 
ChDORATAp 79; F, KtZANIOIDSd, lift* 
1&8. 778, 831, 1106^7. 

VHtiiai. 891 ; VtUi-vir, 1 100; Ftj^- 
paAl, 1131. 

VrDTiu«iJii stEiTBKScrTrs, 190> 

FffiKAa^HfPMi* ft9lp 

ViijSA CA«Ai«&. 770. 87 i* ft79, 1039, 
ll07-8v 

ViiaJta^ 320; F^/ajMim, 335-0 ; Fi>'fii^, 
249. 251* 258; FtUifw/t-a/mnfirt, 93 ; 
VU(tgfiii^‘pgpfH 387: ► » 

577; Ftidyof^ fri5S|i- (EngiLahJ 
|Afachi«l,74; Fi^tiyfi^iffuXfi, Fiteyi^- 
hiUiu, 7781 ViieiUie. 9Bl ; Vain^h 
97; Fil5ayaifi (Enj^liah) Tobacco, 
798. 

VlLLEBAKTSEA 1^‘TICORirOLlA* 144* 152, 
102; I04-ft* 924. 

Vilyfodiltt, 89 i ; Vina-p*di(ihi-, 187 

Vine. 920. 1047* 1112-29; - Um^- 
laynn W^ild* IH2. 

ymegar, 02; 929, llOft-12. 

FifioPta, 1109 ; Ftn'h^', 825 ; Fi«tA, 
174; 

Vrmx XiGOijjfiMPi, 49. 

Vma vcnrEitHU w« Vine. 

Bii*&, 403. 

Ftiifu/d^ 511 ; Fiit, 720; Fo/a, 102 j 
Feu™. 123; FrlTAi* S2S: Fr^a* 
25 ; Fe^^^p 707 ; Fu^u-^pufoVa, 58. 

VtixTEa 032. 

W 

IFa (Wiki BhMrp)* 740; FFato. 10 U 
' 230; .. p-wyfi»ttajyf, 101 ; (FaAfdy, 

103; IFoeMff, 104; Wp4, 537: 
Wmfah, 102; W^k 843 ; Wadroo. 
104 ; B 487 ; 680. 

flOft; Wogi. 109 ; iFa^a, 683-4. 

! >VHjgtuilai* 132. 

580. 00ft; IFoA, 101; IFuAar 
1123 ; It'aiay, I01 ; TFaJtAftfa. 
20; IFaAfu* LOI; 197 : 

pa{apad angiij- {VHiAk 1U4 ; iFoilcl:- 
WCrd, IFoM-niera. 499; lFa£/, 698 : 

1928; Wailur, 134. 

IFalniil, 709,812p ft 15; * *, Eut Indiim, 
4ft: ... Indiim or Belguum, 47k 

W-AiacmA rJSClDJA* 540, 

100; IFomiuiA. lOO; 
B'aniiina. 100; Wajui, lOU 103 ; 

1929; B'ani 1037 i 

H^a^i (Cdtldn). 5^; liFan/a< 902 ; 
■pfa-flief, 103 ; TFaji-iHbi^a, 904 ; 
H’aiielf; 101 ; B'ap^p lOl; IFar 
(Ficioa iofectcrinlp 53ft; fSae- 
dhunim pruiidiiLacouiiil, 929 ; tFarai^ 
845 ; Waran^i^ 274. 
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